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THE CONVENTION SEASON. 

This is the season of conventions, as well as that of com- 
mencements. On the one hand we have the students gathered 
together for the exercises which mark the termination of another 
vear, and on the other we have the busy engineers and busi- 
hess men stealing a few davs from their offices in order that 
they may renew old friendships, listen to papers prepared for 
their delectation, and, what is not the least important, enjoy 
for a short time freedom from the cares of the office. June 
It is not 
too early for the summer resorts to be open, yet it is not so 
But it is 
unfortunate for some of us that so many conventions should 


is one of the best months for holding conventions. 
late that one need expect hot summer weather. 


Those of us who are interested in 
of work find it 
difficult, if not impossible, to attend as many of the meetings 
as we should like to. 


be held so close together. 


~“veral associations following different lines 


THE INSTITUTE CONVENTION. 

The twenty-second annual convention of the American 
Institute of Electrical Engineers held at Asheville, N. C., last 
week, will go down as one of the most enjoyable and success- 
ful meetings of recent years. Although the attendance at the 
convention was not as large as had been hoped, the attendance 
at the meetings was good, not only as to numbers, but because 
those present were particularly interested in the papers read. 

When so many papers of exceptional value are read and 
discussed, it is difficult to pick out a few for special mention. 
The Institute has learned to depend upon Dr. C. P. Stein- 
metz for noteworthy papers. This vear it was particularly 
fortunate in having two from his virile pen. The first was an 
interesting theoretical discussion of an actual happening—the 
interruption of one of the largest electrical supply svstems in 
the world. It is an interesting fact that, although the paper 


the 
observations which the engineering staff made during tre- 


was highly scientific and analytical, it is based upon 
mendous occurrences and at a time when tthe operators knew that 


an extraordinary occurrence was going on that was shutting down 


That, 
accurate observation was 


their station, but which they were unable to prevent. 
during these trying moments, careful, 
made of what was going on speaks highly for the thorough 
organization of the operating staff of the Manhattan Railway 
Company, under Mr, H. G. Stott. 


described the application of the mercury-are rectifier to are 


Dr. Steinmetz’s second paper 


lighting, which promises to be of much commercial value. 

Another paper which attracted attention was that by Mr. 
Henry W. Fisher which gives a large amount of valuable data 
relating to electric conductors and cables. This paper was an 
Innovation, as heretofore it has been the practice for manufac- 
turing companies to treat such information as part of their 
stock in trade, and as such to be kept secret. It is being real- 
ized now that this policy is a mistaken one, and that to with- 
hold from the constructing engineer such information merely 
reacts upon the manufacturer, for the engineer, if he does 
not understand the limitations surrounding the manufacturer 
of cables and conductors, is apt to set requirements which can 
not easily be met, or perhaps not met at all; and a failure is 
sure to be counted against the manufacturer. 

Passing over the other papers read during the earlier meet- 
ings of the convention, which were all interesting and valu- 
able, several of the papers read during the last session must 
be mentioned. Mr. P. N. Nunn deseribed the development of 
the Ontario Power Company—that company which is carrying out 
the largest. development on the Canadian side of Niagara Falls. 
Although, as Mr. Nunn pointed out himself, his company can 
not take the credit which is due to the pioneers in the develop- 


ment of the Niagara power, those who listened to his paper 
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seemed to feel that too much praise could not be given for the 
manner in which this gigantic work has been planned and is 
being carried out. It is hard to realize that fifteen years ago 
a 100-kilowatt generator was an enormous machine, and a sta- 
tion which could boast three or four such machines was viewed 
with wonder. Yet to-day we have a power station in course 
of erection which will contain twenty generators, each rated at 
10,000 horse-power. We talk of thousands of kilowatts now, 
where we talked of one before. | 

The paper read by Mr. Stanley, describing a new induction 
generator, opens a field of wide possibilities. The machine 
described appears to be an alternator having a perfect regu- 
lation, since it can be adjusted to give any kind of load char- 
acteristic for any kind of load. Besides being interesting from 
this point of view, the machine is unique in that it is possible 
not only to control the voltage of the machine and its regu- 
lation, but the frequency can also be varied without changing 
the speed of rotation. 

Another noteworthy paper read during this meeting was 
that in which Mr. John W. Howell described a new carbon 
filament for incandescent lamps. The new filament appears to 
have a high efficiency and long life. As was remarked in the 
discussion, it is the reply of carbon to its new competitors. 

A fourth noteworthy paper read was that by Dr. F. A. C. 
Perrine, on “Water Powers of the Southern Appalachian 
Region.” This paper was particularly appropriate, since it not 
only brought to the attention of those present the resources 
of a large and growing section of the country, but it dealt 
with the country in which the meeting was being held. 

For such an excellent selection of extremely valuable papers 
due credit must be given to the Institute’s committee on papers. 
Seldom, if ever, has such an excellent programme been arranged. 
President Lieb must also be much commended for the manner 
in which the mectings were handled. Rarely are so many 
papers of interest presented and discussed so satisfactorily as 
was the case at Asheville. This is due largely to the concise 
abstracts which President Lieb insisted upon. It suggests that 
even greater success might be attained if the authors were 
not allowed to read any part of the paper, presenting merely 
verbal abstracts. . | 

The social side of the convention was no less successful than 
the business side. The local committee did everything in its 
Asheville, 


‘as is well known, is beautifully located in the mountains, and 


power to ensure to the visitors an enjovable time. 


the visitors were taken on many charming trips to the neigh- 
boring points of interest. It is hard to say which was enjoyed 
the most—the drive through Biltmore, the trip through the 
Asheville 


evidently has had a wide experience in taking care of conven- 


Toxaway country, or the complimentary banquet. 


tions; it extended every possible courtesy to its visitors, and 
from Mavor A. S. Barnard down, every citizen seemed to have 
the success of the convention at heart. The Asheville conven- 
tion has established a record for important work well done, and 


many pleasures well enjoyed. 
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HIGH-SPEED RAILROADING. 
A natural consequence of the unfortunate wreck of 
one of the eighteen-hour trains between New York and 
Chicago, following so soon after the schedule had been put in 
force, was that the president of the road put the train back 
on the twentv-hour schedule until a thorough investigation of 
the cause of the accident could be made. From this it appears 
that the wreck was not due to the high speed of the train, and 
this conclusion has been followed by a return to the eighteen- 
hour schedule. 

It seems that the accident was due to a misplaced switch, 
though how this happened to be so has not been explained. 
Under these conditions, any fast train would suffer the same 
fate, and it is certainly possible that the train, under the twenty- 
hour schedule, had on many occasions made this particular 
piece of running at a higher speed than the eighteen-hour train 
In fact, it is said that 


forty-five minutes before the passing of the flier another train, 


was making at the time it was wrecked. 


making no attempt at rapid speed, had passed the same switch 
going faster. 

Commenting upon this accident, the New York Sun speaks 
as follows: 


The deplorable accident on Wednesday to one of the very 
fast trains between New York and Chicago was due to a cause 
which would bring destruction to any train, fast or slow, a 
maliciously open switch. 

Contrary to popular notion, a very fast train is usually a 
very safe train. A cheaply built road, without modern service 
improvements, may carry trains going at ordinary speed with 
entire safety, but to run record-breaking trains on them would 
be impracticable. To attain record speed it is necessary that 
every requirement of progressive railroading shall be fulfilled. 
The steel rails must be heavy and well tempered; the joining 
at the flanges or sockets must be perfect; the ties upon which 
the rails rest must be of hard wood which will not give, warp 
or sag; the foundation of the roadway must be firm and the 
ballast substantial and well set. There must be slight grades 
and few curves; engines must be heavy, the cars strong and the 
coupling perfect. Only on such a road can really fast time 
be made, and the stability of the roadbed and equipment reduces 
to a minimum the dangers of accident from causes other than 
those arising from an open switch, an encumbrance on the 
track, an accident to the engineer or the work of a train wrecker. 
No amount of careful, expensive railroad building or of carc- 
ful management can eliminate all danger from travel. 

The great majority of accidents, in proportion to the num- 
ber of passengers carried, are on the older, smaller or less 
improved roads; the smaller number occur on the trunk lines. 


It is true that a very fast train is usually a very safe train. 
The mere fact that a train is running at an unusual speed 
On the 
other hand, while all ordinary precautions are observed by our 


does not imply that it is incurring unusual danger. 


railway companies, thev should realize that when extraordi- 
nary speeds—extraordinary merely as compared with the ordi- 
nary running schedules—are maintained, extraordinary precau- 
tions must be taken. 
road on which the wreck occurred, and the officials in charge 
believed that they had eliminated all possible danger; but that 


No doubt this is true of the section of 
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such an accident was possible suggests that there must be some 
wav of preventing its happening again. An extension of the 
automatic block signal system should be made which would 
warn the locomotive engineer at any time of a misplaced switch 
or broken rail. : 

Another phase of the accident should not be lost sight of. 
It is stated that none of the deaths was due directly to the 
shock of the wreck, but all were caused by the fire which broke 
out immediately. This is a strong argument not only for fire- 
proof cars, but for the prohibition of inflammable materials on 


passenger trains. 


STEAM TURBINE PERFORMANCE. 

Following closely upon our comment on the excellent show- 
ing made by a Westinghouse-Parsons turbine installed at the 
Westinghouse Machine Company at East Pittsburg, Pa., our 
attention has been called to a recent test of a De Laval steam 
turbine of 150 horse-power which has been running for 
«me two vears at the plant of the New England Structural 


Company at East Everett, Mass. The maker’s guarantee on | 


this machine was 18.7 pounds of steam per brake-horse-power- 
hour, at full load, and 19.7 pounds of steam per brake-horse- 
power-hour, at half load, with 150 pounds steam pressure at 
the governor valve, and twenty-six inches vacuum at the tur- 
bine. After two vears running, upon test, the steam consump- 
tion was 17.77 pounds per brake-horse-power-hour, with the 
steam pressure 152.9 pounds at the boiler and 145.9 below the 
governor and a vacuum of 25.47 inches—well within the 
The construction of the buckets in this 
type of machine is slightly different from the vanes of the 


original guarantee. 
Westinghouse-Parsons. However, as was the case with the 
latter, the buckets and wheel, and also the pinion, showed no 
effects of wear. 

In this connection, too, the paper presented by A. S. Mann 
lefore the Scranton meeting of the American Society of 
With the 
alvent of the steam turbine with its sensitive discs, rotating 


Mechanical Engineers is of considerable interest. 


at high velocity, in steam-tight chambers, there was much 
speculation concerning the behavior of the dises with rapid 
changes of temperature and unequal expansion. It was easy 
to imagine difficulties with a rapid start. 

Mr. Mann describes a plant equipped with three Curtis 
turbines, each driving a 1,500-kilowatt alternator. This plant 
operates as an auxiliary to a hydraulic equipment, taking all 
sudden overloads. Careful organization of the working forces 
brings about the manipulation of starting all the apparatus 
auxiliary to the turbine simultaneously with opening the 
throttle to the turbine Only 
a few seconds elapse between starting the first pump and start- 


ing the first turbine. 


valve steam chamber. 
Manipulating the engine regulator so 
tiat it will be at a precise speed and at an exact phase relation- 
si:p with another machine is a matter which should not be 
hurried, but the whole thing, phasing-in and all, says the author, 
hax been done in two and one-half minutes, including full load 


on the turbine which started from a standstill. Out of forty- 
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three such calls the record-book shows that ten starts were made 
in two and one-half minutes; eighteen in three minutes, and 
fifteen in three and one-half minutes. 


SOME GOOD SUGGESTIONS. 

As a topic for the annual presidential address delivered 
during the Asheville convention, President John W. Lieb, Jr., 
of the American Institute of Electrical Engineers, took the 
organization and administration of the engineering societies. 
President Lieb’s experience during his year of office has shown 
him that certain changes in the organization of the American 
Institute of Electrical Engineers are desirable; and by making 
a comparative study of its constitution and those of the three 
other national engineering societies, he shows wherein the latter 
may be better than the former, and makes a number of impor- 
tant suggestions. . 

Probably the most important phase of the situation at 
present confronting the Institute is the rather restricted geo- 
graphical distribution of members. This, in a way, can not 
be helped, as the larger cities naturally draw to themselves 
important engineering establishments, and there the consult- 
ing engineers find it most advantageous to locate. But unfor- 
tunately such a condition tends to become accentuated and 
until ex-President Scott started the establishment of local sec- 
tions at different points, it was felt in many quarters that the 
One of the benefits of the 
local sections is that they are bringing about a change in feel- 


Institute was a rather local affair. 


ing in this regard as well as interesting the vounger members 
in the Institute. But the suggestions made by President Lieb 
will be a further help in making the Institute the great elec- 
While it is true that 


it will be more troublesome to carry on the government of the 


trical association of the entire country. 


society when the officers are selected from widely separated 
districts, this disadvantage is of little moment compared with 
the gain which will come to the Institute when all the elec- 
trical engineers, north, south, east or west, are equally interested 
in its welfare. 

The suggestions made as regards an increase in dues are 
timely. The Institute can not meet properly the great responsi- 
bilities which it has accepted unless it has better financial 


support. 
about the average, but the entrance fee is small and when the 


As compared with the other societies, the dues are 


rooms in the new engineering building are occupied it will 
only be proper, as President Lieb savs, for the members in and 
about New York to pay more for the benefits which they will 
enjoy. i 

The suggestion that a new class of members should be formed 
should receive the careful consideration of the board of 
directors. It is annoying, to say the least, to men who have 
become eminent through their work, but who, because this does 
not lie along one of two specified lines, are debarred from full 
membership and kept down with the young man who has just 
graduated from college, or who perhaps has not even received 
a degree. It is to be hoped that President Lieb’s admirable 
address will be carefully considered by the board of directors, 
and that at its next meeting it will take such. action as will 
best carry forward the interests of the Institute. 
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National—Interstate Telephone Association. 


First Annual Convention, Held in Chicago, Ill., June 20, 21 and 22. 


HE first annual convention of the 
T National-Interstate Telephone As- 
sociation was called to order by 
James B. Hoge in the Auditorium, June 
20, at 10.30 A. M. 
TUESDAY MORNING SESSION. 


Mr. Hoge introduced Colonel J. D. 
Powers, of Louisville, Ky., who had been 
selected to act as temporary chairman. 
After announcing the preliminary order 
of business, Colonel Powers introduced 
City Prosecutor Taylor, who, on behalf 
of Mayor Dunne, welcomed the delegates 
to the city of Chicago. 

Colonel Powers called upon the Honor- 
able S. P. Sheerin, of Indianapolis, to 
respond. Mr. Sheerin began his address 
in the most happy fashion, but had only 
been speaking for a minute when he stag- 
gered and fell. Colonel Powers caught 
him, and immediately summoned medical 
assistance. When a physician arrived he 
pronounced Mr. Sheerin dead from a 
stroke of apoplexy. 

The convention immediately adjourned 
until three o’clock. 


TUESDAY AFTERNOON SESSION. 


Colonel Powers called the convention 
to order and announced A. L. Tetu, of 
Nashville, Tenn., as temporary secretary, 
with C. H. Wells, of Marion, Kan., and 
H. E. Bradley, of Philadelphia, Pa., as 
assistant secretaries. 

A motion was made by Mr. Hoge, upon 
the suggestion of the chairman, that a 
committee of ten be appointed to draft 
resolutions and take any other proper 
action upon the death of Mr. Sheerin. 

The committee was appointed as fol- 
lows: Jesse W. Weik, Indiana, chairman ; 
J. G. Splane, Pennsylvania; J. B. Ware, 
Michigam; George W. Beers, Indiana; 
E. B. Fisher, Michigan; E. L. Barber, 
Ohio; E. E. Clement, Washington, D. C.; 
James B. Hoge, Ohio; Theodore Gary, 
Missouri; J. D. Powers, Kentucky. 

The following committee on amend- 
ments to the constitution was appointed : 
Theodore Thorward, Indiana; H. A. 
Price, Michigan; E. W. Dunnaway, 
Texas; W. C. Thompson, Ohio; P. T. 
Spencer, California. 

The committee on credentials was ap- 
pointed as follows: J. G. Splane, Penn- 
sylvania; Richard Valentine, .Wisconsin ; 
J. S. Bellamy, Iowa; G. M. Saltzgaber, 
Ohio. 

Colonel Powers called for a presenta- 


tion of delegates from each state for rep- 
resentation on the nominating committee. 
The following were nominated by the 
various states to serve on this committee: 
Stanley S. Lichty, Iowa; W. Roy Mc- 
Canne, Missouri; W. Gilbert Thompson, 
Ohio; E. B. Fisher, Michigan; J. C. Har- 
per, Wisconsin ; Charles K. Wells, Kansas ; 
P. Kerr Higgins, California; A. C. Davis, 
West Virginia; H. K. Cole, Kentucky; 
S. B. Rawson, New York; W. L. Moeller- 
ing, Indiana; E. W. Dunnaway, Texas; 
N. R. Conklin, Illinois; W. H. Bryant, 
Alabama. E. E. Clement was elected by 
the convention to represent the District 
of Columbia. 

E. L. Barber moved that a committee 
of five be appointed to meet a like com- 


Tue Hon. S. P. SHEERIN. | 


mittee of manufacturers to discuss kin- 
dred relations. 

The motion was seconded and carried. 
Upon this committee, the chair appointed 
E. L. Barber, Ohio; J. G. Splane, Penn- 
sylvania; Richard Valentine, Wisconsin; 
C. Y. McVey, Ohio; O. C. Snider, Mis- 
spuri. 

It was moved and seconded that on the 
next day all the regular business of the 
convention be taken up, the banquet and 
other entertainment features to be 
abandoned. 

The session adjourned to meet at 
9 a. M. the following day. 


WEDNESDAY MORNING SESSION. 
The morning session opened promptly 
at nine o’clock, with Colonel Powers in 


the chair. The committee reported 
through Jesse W. Weik the resolutions 


upon the death of the Hon. S. P. Sheerin, 


as follows: 


The sad and untimely death in this hall 
yesterday of the Hon. S. P. Sheerin, presi- 
dent of the New Long-Distance Telephone 
Company, of Indianapolis, has cast a deep 
and melancholy shadow over the otherwise 
auspicious proceedings of this the ninth 
annual convention of the independent tele- 
phone interests and the first annual meeting 
of the National-Interstate Telephone Asso- 
ciation of the United States. 

The sudden and tragic taking off of our 
brother only serves to emphasize the truth 
of the adage that death loves a shining 
mark. In the entire field of telephony, a 
more conspicuous champion of the inde- 
pendent movement, a more zealous laborer 
for our common cause and mutual good, 
could not have been found. 
season. At all times and in all places 
he proved his devotion to our dearest and 
best interests; and so faithful and unremit- 
ting were his efforts, it may truthfully be 
said he died in harness—in the very act 
of appealing to the greatest constituency on 
earth, the American people, for our just 
rights and a square deal. 

He was a man of fertile resoufces and 
deep usefulness. The son of a mechanic and 
himself a laborer over the anvil, in his 
father’s shop, he early demonstrated his skill 
and ability. His associates and neighbors, 
impressed by his faithfulness and worth, 
chose him to fill one of the important offi- 
ces, that of recorder in Cass County, Ind. 
From that he was promoted to the more 
noteworthy position of clerk of the Supreme 
Court of Indiana. But meanwhile his repu- 
tation had grown beyond the confines of 
his state, and in 1888 he was selected ‘and 
served until 1896 as the secretary of the 
Democratic national committee. In what- 
ever station he occupied, to whatever post 
he was chosen, he demonstrated that he was 
in every case equal to the demand. His 
rise in and his successful civic career are 
admirable illustrations of the great possi- 
bilities that lie within the reach of the 
American youth endowed with a clear head, 
a brave heart and a strong right arm. 

His private life was clean. His habits 
were above reproach. Always genial and 
affable, he was none the less, when occasion 
demanded it, brave, assertive and tenacious. 
He was generous and forbearing, and his 
heart overflowed with sympathy for others 
whom sorrow or misfortune had overtaken. 
But above all things he was loyal and true. 
Once admitted to his friendship, he bound 
you with bands of steel. Nothing could make 
him do a dishonest act or join with others 
in a questionable transaction. He held that 
the faith and trust of his friends were dearer 
to him than money or any kind of prefer- 
ment. 

In his death independent telephony has 
suffered an overwhelming and incalculable 
loss. Were he living he would still be with 
us shoulder to shoulder in the great strug- 
gle for fair competition and clean, whole- 
some business methods. 

The convention having been adjourned over 
yesterday out of respect for the memory of 


. the deceased, therefore be it 


Resolved, That copies of this memorial be 
entered on the records of the association and 
furnished to the sorrowing and bereaved 
family. 


Colonel Powers then delivered his ad- 
dress calling attention to the present 
status of the independent companies, and 
the need for a strong central organiza- 
tion. . 

E. B. Fisher, of\Grand Rapids, arose 


He knew no? 
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and suggested that inasmuch as the 
late James M. Thomas, formerly of 
Chillicothe, Ohio, the first president of 
the association, had died since the last 
formal meeting of the association, that a 
committee should be appointed to prepare 
suitable resolutions. 

The following committee was appoint- 
ed: E. B. Fisher, Michigan; Dwight E. 
Sapp, Ohio; B. G. Hubbell, New York; 
G. W. Beers, Indiana. 

The nominating committee presented 
its report, which was unanimously rati- 
fied, as follows: 

President, James B. Hoge, Cleveland, 
Ohio. 

First vice-president, Theodore Gary, 
Macon, Mo. i 

Second vice-president, John Van Liew, 
Los Angeles, Cal. 

Secretary, A. L. Tetu, Nashville, Tenn. 

Treasurer, J. G. Splane, Pittsburg, Pa. 

Executive committee: W. D. Barnard, 
Pennsylvania; E. L. Barber, Ohio; 
Colonel J. D. Powers, Kentucky; Theo- 
dore Gary, Missouri; John Van Liew, 
California; Geo. W. Beers, Indiana; 
Richard Valentine, Wisconsin; Chas. C. 
Deering, Iowa. 

Mr. Hoge is one of the most widely 
known men in the field of independent 
telephony. He is secretary of the United 
States Long-Distance Telephone Company, 
operating in the central states, and of the 
Cuyahoga Telephone Company, of Cleve- 
land, Ohio. He is also a prominent member 
of the so-called conference committee 
which has in charge the wide extension of 
independent long-distance lines through- 
out the country. He was the former 
president of the National Telephone 
Association, having been elected last fall 
at St. Louis, Mo. Mr. Hoge is, whiie 
one of the oldest men in the harness in 
independent telephony, one of the young- 
est in point of years. He started in life 
as a telegraph operator for the Cleveland, 
Lorain & Wheeling Railroad, and from 
there went into the banking business and 
then into the telephone field. 

Mr. Gary was the former president of 
the Interstate Telephone Association. 
Mr. Van Liew is one of the most promi- 
nent independent operators on the Pacific 
coast, and Mr. Tetu is prominently identi- 
fied with the development of the South. 
The treasurer, Mr. James L. Splane, is 
president of the Pittsburg & Allegheny 
Telephone Company, of Pittsburg. 

The papers at the morning session, by 
Mr. A. B. Greenshields, a well-known in- 
vestment banker and broker of Philadel- 
phia, on “Independent Telephone Securi- 
ties,” and on “Standard Toll Signs,” by 
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W. F. Laubauch, of Akron, Ohio, were 
read and discussed. 


WEDNESDAY AFTERNOON SESSION. 


The early part of the afternoon session 
was devoted to the roll call of states, at 
which time delegates representing the 


JAMES B. HOGE, PRESIDENT OF THE NATIONAL- 
INTERSTATE TELEPHONE ASSOCIATION. 
different states made reports to the con- 
vention upon telephone conditions in the 
independent movement. These reports 
showed a uniformly healthy condition 

with gains in many communities. 
The following resolution was offered 
by E. K. Clement, of Washington, D. C.: 


WHEREAS, Mr. Samuel G. McMeen, of Chi- 
cago, was requested, among others, to pre- 
pare a paper for presentation to this 


THEODORE M. Gary, FIRST VICE-PRESIDENT 
NATIONAL-INTERSTATE TELEPHONE 
ASSOCIATION. 


convention on the subject of composite 
transmission, or the use of telephone lines 
for the telegraphic work, a subject of great 
importance because the said use affords a 
means for directly increasing earnings 
without correspondingly increasing expense; 
and 

WHEREAS, Mr. McMeen, at the cost of much 


valuable time, prepared this paper, with 
elaborate charts, for oral presentation to the 
association this morning, which presentation 
was unfortunately prevented by lack of time 
owing to press of other matters; now there- 
fore, 

Resolved, That the association appreciates 
very highly the efforts of Mr. McMeen, and 
in thanking him, regrets its deprivation in 
not listening to his forceful and always lucid 
delivery. 

It recommends all members to read with 
care the article in the reports, and instructs 
the secretary to record this resolution, com- 
municating a copy thereof to Mr. McMeen. 

The committee appointed at the morn- 
ing session to draft resolutions on the 
death of Judge Thomas, presented the 
following through Dwight E. Sapp, of 
Mt. Vernon, Ohio: ° 

Resolved, That this assembly, representing 
as it does our entire country, deeply feels 
the loss sustained by the independent tele 
phone interests in the death of Judge J. M. 
Thomas; 

Resolved Further, That this occasion and 
this assembly, national in its character and 
scope, affords a fit and proper medium 
through which to perpetuate our regard and 
esteem for the deceased, and to transmit to 
his widow and children, in permanent form, 
evidence of the existence of these sentiments; 

Resolved Further, That these resolutions 
be spread upon the minutes of this meeting, 
and that a copy thereof be forwarded by the 
secretary to the widow of the deceased. 

Through representatives and by corre- 
spondence the following cities extended 
invitations to the convention to have the 
ninth annual meeting of the association : 
Atlantic City, N. J.; Nashville, Tenn. ; 
Cleveland, Ohio; Niagara Falls, N. Y.; 
Detroit, Mich. ; Put-in-Bay, Ohio. 

Before adjourning, the convention de- 
cided unanimously to put into effect at 
once a strong central organization on 
behalf of all the independent operating 
companies forming the association. The 
president and executive committee were 
authorized to go ahead and effect such an 
organization and employ such assistance 
as might be deemed advisable. The ex- 
penses of this organization will be borne 
by special contributions and by assess- 
ments upon the several companies com- 
prising the association, the assessment 
not to exceed one cent per telephone per 
year. 

The fight over the standardization of 
toll signs was carried on the floor of 
the convention, and after a spirited but 
friendly contest it was decided to retain 
the red, white and blue shield sign, which 
was adopted some time ago by the con- 
ference committee of the long-distance 
companies. There was a feeling that the 
shield should be retained, but only printed 
in two colors—blue and white—but an 
overwhelming majority of the delegates 
present favored the red, white and blue. 


The executive committee, it is stated, 
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will make arrangements immediately for 
the opening of headquarters for the press, 
for the collection, preparation and dissemi- 
nation of news of general interest to all 
the independent companies throughout 
the country so that they may conduct 
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their business with full knowledge of the 
conditions and successes which attend the 
efforts of their associates. In this con- 
nection an advertising bureau will be 
instituted whose province it will be to 
prepare suitable advertising of a general 
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nature and applicable to the needs of the 
different members of the association. 

The convention adjourned sine die. 
The next meeting-place will be decided 
upon by the executive committee, upon 
call of the president. 


MANUFACTURERS, EXHIBITS AND REPRESENTATIVES. 


The manufacturers, as usual, con- 


tributed largely to the success of the 
convention with elaborate exhibits, over 
fifty companies showing their products, 
and having on hand in each case a corps 
of representatives for the instruction and 
entertainment of visitors. 

A number of manufacturers (among 
which were the following) distributed 
souvenirs: 


National Carbon Company, Cleveland, 
Ohio, a flash light. 

Kellogg Switchboard and Supply Com- 
pany, the Swedish-American and the 
Central Electric Company, watch fobs. 

Miller Anchor Company, Norwalk, 
Ohio, a miniature anchor, 

F. Bissell Company, Toledo, Ohio, a 
scarf pin showing its trade-mark “Frog.” 

Morgan & Wright, Chicago, Ill, a 
souvenir programme of the convention in 
the shape of a receiver. 

The Kellogg Switchboard and Supply 
Company, while not exhibiting, had three 
automobiles making trips to its factory ; 
a large number of the delegates took ad- 
vantage of this opportunity of enjoying 
an automobile ride and at the same time 
seeing this company’s extensive plant. 

The Electrical Appliance Company 
furnished tickets of admission to the 
“White City,” also admission to the fire 
show in the “White City”; a very large 
number used these tickets Wednesday 
evening and the delegates were delighted 
in seeing the Electrical Appliance Com- 
pany’s wagon being driven around the 
fire show, and one of the buildings had 
a large sign advertising this company’s 
line of telephone and electric supplies. 

American Electric Supply Company, 
Chicago, Ill., had an exhibit which at- 
tracted a great deal of attention, showing 
a complete line of telephone supplies. 
Among the supplies exhibited were the 
American dry cells and the Blake insu- 
lated staples. Mr. F. D. Phillips, general 
manager; E. J. Johnson and W. R. Price 
represented the company. 

The Denio General Electric Company, 
Rochester, N. Y., was represented by G. 
Babcock, consulting engineer, and J. A. 
Nolan. The company exhibited a new 
telephone fire-alarm system. 

The Automatic Electric Company, Chi- 
cago, Il., in addition to its well-known 
automatic switches and wall instruments. 
exhibited a new four-party line system, 
with lockout and selective ringing. ‘The 


company was represented by J. F. Crook, 
H. S. Durant, A. J. Rosseau, and C. L. 
Fisher, of the sales department, and H. 
H. Woodworth, advertising manager, and 
A. Skaloski, of the enginecring depart- 
ment. 

The Standard Underground Cable Com- 
pany, Pittsburg, Pa., was represented by 
J. R. Wiley, Chicago, western manager; 
E. J. Pietzcker, St. Louis, Mo., south- 
western manager; I. E. Hughes, Phila- 
delphia, southeastern manager; W. M. 
Rogers, Chicago; J. E. O’Neill, Chicago. 

The Eureka Electric Company, Genoa, 
Ill., exhibited a complete line of its latest 
telephone equipment, including a new 
self-restoring drop switchboard and new 
style telephones. 

The Century Telephone Construction 
Company, Buffalo, N. Y., exhibited its 
four-party selective system, platinum 
electrode transmitters, automatic signal- 
ing instrument, combination relay, cable- 
heads and other appliances. The-company 
was represented by G. F. C. Bauer, mana- 
ger of the sales department; W. W. Kid- 
ney, chief engineer; Lloyd E. Knapp, 
western representative, and H. L. Grant, 
Indiana representative. 

Frank B. Cook, Chicago, Ill., manu- 
facturer of protective apparatus, exhibited 
several new things in the line of self- 
soldering protectors and pole-cable ter- 
minals. In charge of the exhibit were 
F. W. Pardee, general manager; F. R. 
Parker, G. C. Fricke, James Strasburg, 
M. A. Gurney, C. C. Newburg, F. A. 
Rader and H. R. Cook. 

The Sterling Electric Company, Lafay- 
ette, Ind., had on exhibition a large 
variety of apparatus. The company was 
represented by W. E. Doolittle, president ; 
W. R. Coffroth, secretary and treasurer ; 
G. W. Metcalfe, salesman; S. B. Fowler, 
electrical engineer; H. T. Doolittle, pur- 
chasing agent; G.-S. Montfort, salesman ; 
E. S. Shelby, sales manager; E. C. Clay, 
salesman, and H. W. Mower, salesman. 

The North Electric Company, Cleve- 
land, Ohio, exhibited a 100-line multiple 
switchboard, a number of complete small 
switching stations, ringers and switch- 
hooks and other apparatus. The company 
was represented by Charles H. North, 
president; I. J. Kusel, western sales repre- 
sentative ; George B. Pratt, David Gibson 
and C. E. Boyd. 

Among other exhibitors were the follow- 
ing: 


Chicago. 
American Conduit Company, Chicago. 


Ackerman-Boland Telephone Company, 


American Electric Telephone Company, 
Chicago. 

American Electric Fuse Company, Chi- 
cago. 

American Steel and Wire Company, Chi- 
cago. | 

Austin, M. B., & Company, Chicago. 
Bard Manufacturing Company, Chi- 
cago. 

Chicago Telephone Supply Company, 
Elkhart, Ind. 

Chicago Writing Machine Company, 
Chicago. 

Conover, Geo. W., Chicago. 

Crumb, W. H., & Company, Chicago. 

Dean Electric Company, Elyria, Ohio. 

Edwards-Hine Company, Grand Rapids. 

Electric Appliance Company, Chicago. 

Electric Gas Lighting Company, Boston. 

Ewing-Merkle Electric Company, St. 
Louis. 

Farr Telephone and Construction Com- 
pany, Chicago. 

Fibre Conduit Company, Orangeburgh, 
N. Y. 

Fisk-Newhall Telephone Manufactur- 
ing Company, Chicago. 

Haller Machine Company, Chicago. 

Illinois Electric Company, Chicago. 

Monarch Telephone Manufacturing 
Company, Chicago. 

Monarch Electric and Wire Company, 
Chicago. 

Moon Manufacturing Company, Chi- 
cago. 

National Battery Company, Buffalo. 

Nicholas Selective Telephone Company, 
Rochester, N. Y. 

Raber & Watson, Chicago. 

Reynolds-Dull Flasher Company, Chi- 
cago. 

Rock Island Battery Company, Rock 
Tsland, Il. 

Standard Telephone and Electric Com- 
pany, H. M. Eldred, manager. 

Stromberg-Carlson Telephone Manu- 
facturing Company, Rochester. 

Swedish-American Telephone Company, 
Chicago. 

T. & A. Selective Call Company, Gene- 
seo, Tl. 

The Lindsley Brothers Company, Chi- 
cago. 

Turner Brass Company, Chicago. 

Vought-Berger Company, LaCrosse, 
Wis. 

Waterburv & Company, New York. 

D. C. West, Cleveland. 

Western Steel Gate Company, Two 
Rivers, Wis. 


Western Telephone Manufacturing 
Company, Chicago. 

Williams Telephone and Supply Com- 
pany, Cleveland. 
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High Power Gas Engines in Electric Power Plants of German Ironworks. 


HE accompanying illustration, Fig. 
J 1, shows a new tandem double- 
acting gas engine of 1,200-horse- 
capacity driving an electric gen- 
at the Dillingen Iron Works at 
I)illingen-on-the-Saar. Each of the two 
cylinders of this engine measures 900 
millimetres in diameter, the stroke being 
1,100 millimetres in length. This engine 
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By Frank C. Perkins. 


Fig. 3. This engine has a capacity of 
650 brake-horse-power and is direct-con- 
nected to a multipolar continuous-current 
generator, driving the same at a speed of 
150 revolutions per minute. The two cyl- 
inders of this engine each has a diameter 
of 660 millimetres, the stroke being 800 
millimetres. 

These large gas engines are constructed 


the cylinders tandem, the unexploded 
gases are used as a cushion to the inertia 
of the moving parts in exactly the same 
way as in a single-cylinder steam engine. 

There is a slight advantage as regards 
accessibility of gear with the parallel de- 
In cases of absolute necessity it can 
be run as a single-cylinder engine, while 
this can only be done with difficulty with 


sign. 


Fig. 1.—1,200-HORSE-POWER, DouBLe-AcTING, TANDEM Gas ENGINE, DRIVING GENERATOR AT THE DILLINGEN [RON WORKS, 


operates at a speed of 100 revolutions per 
minute. It was constructed by Ehrhardt 
& Schner, of Schleifmuhle, Post Saar- 
brucken, Germany. Fig. 2 shows a 
similar engine of 700-brake-horse-power 
capacity. At the power-house of the Hal- 
berger [ron Works at Brebach a. d. Saar, 
there is a double-cylinder engine of the 
double-acting type of similar construction, 
although the cylinders are not connected 
in tandem, but in parallel as shown in 


on the well-tried four-cycle principle, the 
complete cycle taking place on each side 
of the piston. 

There is an explosion every revolution 
in the single-cylinder engine on this prin- 
ciple, while in the case of the double cyl- 
inder of either tandem or parallel con- 
struction an impulse takes place every 
stroke, or, in other words, there is a con- 
tinuous turning moment on the crank- 
shaft. While the engine is arranged with 


the tandem design. In an engine with 
four cylinders arranged tandem and 
parallel the advantages of both systems 
are combined and this design is highly 
advantageous where large power is re- 
quired, and exceptionally even working is 
attained. These engines are said to be 
specially suitable for electrical power gen- 
eration, owing to the heavy flywheel in 
conjunction with the sensitive and steady 
governor used, and are also well suited 


8 


to driving high-speed  direct-coupled 
pumps, either coupled to the back end 
of the piston-rod or direct to the crank- 
shaft. Also the combination for blast- 
furnace work, of a blowing cylinder 
coupled in the former manner and fitted 
with special air valves, has proved very 
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ries the piston, this being guided and sup- 
ported at both ends of the cylinder. Both 
piston and rod are internally water-cooled, 
the water being introduced through an 
axial boring in the piston-rod and carried 
away in the same manner. This cool- 


ing has proved to be most efficient and 
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with whatever load the engine was run- 
ning under, so as to reduce the reaction 
on the governor as much as possible. To 
attain this the German engineers arranged 
that there should be a main-inlet valve 
with a constant lift, while the governing 
of the charge should be effected by means 


Fie. 2.—700-Horsk-PoweEr, DOUBLE-ACTING, TANDEM Gas ENGINE. 


efficient, giving a mechanical efficiency of 
eighty-one per cent in the air cylinder. 

The cylinder being the most important 
element of the machine, the greatest care 
and attention is said to ‘have been ex- 
pended on its construction and design. 
The cylinder and water-jacket are cast 
in one piece and so arranged that some 
of the stresses on the cylinder walls are 
taken by the jacket. The water-cooling 
space is large and care has been taken 
to make all parts accessible and to render 
cleaning and inspection casy. 


There is said to be no chance of warp- - 


ing, internal strains or vibration, the 
whole design of the engine tending to 
prevent these, as the chief working stresses 
in the engine are absolutely evenly divided 
and parallel to the main axis of the cyl- 
inder. The experience of this firm im 
building high-pressure pumps has been of 
great service to it in designing the 
cylinder openings, great care being taken 
in: the cooling of their junctions with the 
cylinder walls. The covers are the same, 
back and front, and as the diameters of 
the distance piece, frame and back guide 
connection are larger than the flanges of 
the cylinder covers, these latter can easily 
be moved along the piston-rod, thus allow- 
ing easy inspection or the removal of the 
piston at either end of the cylinder. The 
cross-head guide is open at the top. 

The piston is made very light and is 
cast in one piece from cast iron and is 
fitted with eelf-expanding cast-iron rings. 
The construction of the piston is such 
that the lubricant is distributed evenly 
to the cylinder walls. A piston-rod car- 


in spite of protracted running it is said 
that it is not necessary to adjust the stuff- 
ing-box glands which are fitted to the 
water circulation. The piston-rod itself 


is fitted at the stuffing-boxes with metallic 
packing, which is free to move radially. 
The back guide and distance piece are 


of a special mixture or regulating valve, 
the area of the passage through this valve 
being controlled by the governor in such 
a manner that at any load the ratio of 
gas to air should remain nearly constant. 
This ensures reliable ignition, however 
small the charge may be, and a very low 


Fie, 3.—650-Horsge-PowEerR Gas ENGINE, DrrRECT-CONNECTED TO CONTINUOUS-CURRENT 
GENERATOR AT THE HALBERGER IRON WORKS. 


designed to allow the easy removal of the 
cylinder covers, which are also fitted with 
slides on which work slide blocks carry- 
ing the weight of piston and piston-rod. 
~ The valve gear was designed for a con- 
stant mixture ratio between gas and air 


‘consumption of gas at any cut-off. The 


ratio of the mixture can be varied quickly 
within wide ranges, according to the 
quality of the gas being used, without any 
difficulty or special apparatus, and with- 


out throttling the total charge, so that . 
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the engine can be switched off from blast- 
furnace gas to coke retort-gas or to gas of 
any other quality. The exhaust valves 
are very accessible, as by removing the 
cylinder covers they can be inspected and 
cleaned. The gas cylinders are suspended 
and the spaces underneath them are not 
encumbered with cylinder feet and pipes, 
and in consequence there is plenty of 
room for getting out the exhaust valves 
if necessary. 

A separate electromagnetic ignition ap- 
paratus is provided at each end of the 
cylinder, ensuring reliable ignition, rapid 
combustion of the mixture, and uninter- 
rupted running. The instant of firing 
can be adjusted separately for each ap- 
paratus or all can be adjusted together 
according to the load and number of revo- 
lutions of the engine. 

The lubrication is now regarded as one 
of the most important points in connec- 
tion with the gas engine. In this engine 
the principal working parts, such as the 
main bearings, etc., are supplied with oil 
under pressure. This pressure is readily 
adjusted and consequently the quantity 
of oil also. A pump actuated by the 
engine serves as a feed. Arrangements 
are made for collecting the waste oil, 
cleaning it, and then returning the same 
to the feed-pump. AH these operations 
are automatic and require no attention on 
the part of the attendant. Parts exposed 
to the pressure of the explosion and high 
tem perature, such as the cylinder, piston, 
stuffing-boxes, piston-rod and exhaust 
valve spindles, are provided with separate 
lubricating pumps. 

In addition to the above-mentioned 
cooling of the piston and piston-rod, all 
other parts exposed to high temperatures 
are also provided for in this respect. 
Generally from thirty to forty feet of 
head are sufficient for this cooling, only 
the piston requiring a pressure of about 
fifty pounds per square inch according to 
the size and number of revolutions of the 
engine. When such a head is not avail- 
able a special pump is fitted for this pur- 


pose., As usual compressed air is em- 
ployed for starting the engine, the supply 
and adjustment of the air inlet and ex- 
haust being effected by automatic gear. 
For setting the engine in its starting posi- 
tion and adjusting the valve gear an 
electrically driven barring gear is in- 
stalled. 
ene 
The attendance at the Lewis and Clark 
Exposition at Portland is remarkably 
good. From the very first day the average 
was above 10,000 and on some days there 
have been 20,000 people present. If this 
average keeps up throughout the season 
the exposition can not fail to be a financial 
success, 


ELECTRICAL REVIEW 
THE USE OF THE TELEPHONE BY THE 
JAPANESE ARMY AT THE BATTLE 
OF MUKDEN. 


BY M. C. SULLIVAN. 


It is a paradox of the Russian-Japanese 
war, with all its ruthless butchery and 
slaughter, its heroic assaults and no less 
gallant defences, its week-long battles and 
murderous engagements, that one of the 
principal agencies to the success of the 
Japanese belongs to the arts of peace. 

Modern artillery, modern rifles, all the 
deadly paraphernalia of destruction and 
all the mechanical means of death that 


modern military science can devise have 


done their worst on both sides. 

The courage of the fighting men of 
both nations is beyond dispute and if the 
results depended on mere bravery the 
issue might still hang in the balance. It 
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and commonplace among electrical instru- 
ments—the telephone. 

Formerly, a large battle was to a cer- 
tain extent a haphazard hit-and-miss af- 
fair, the careful foresight of the most 
skilful general failing to take into ac- 
count the many accidents and incidents 
which would in almost a moment alter 
the entire aspect of things and change a 
successful movement into an utter failure. 
Not so now, however, as by means of the 
telephone it is possible for the command- 
ing officer to keep in touch with each 
individual unit of an enormously large 
army, and thus to make the best use of 
all portions of it at all times, thereby 
obtaining the greatest possible effect with 
the least expenditure of energy. 

There is no better example of the 
utility of the telephone in military opera- 
tions than the battle of Mukden. In or- 
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is through the superior use which the 
Japs have made of the most ordinary de- 
vices of commercial and social life—the 
telegraph and telephone—that they 
have hitherto beaten the Russ at every 
turn. 

One of the most remarkable events that 
lhas occurred in the world’s history is the 
battle of Mukden, remarkable because it 
was the mightiest land battle ever fought 
and startling because no victory was ever 
won by such scientific methods. Feats 
were accomplished by the Japanese never 
before contemnlated in war and which 
had been previously declared by military 
experts to be impossible. The success of 
the victorious forces was almost entirely 
due to the skilful use of what is to-day 
considered to be one of the most ordinary 
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BATTLE OF MUKDEN. 


der to understand clearly the wonderful 
unity and = precision with whieh the 
enormous army under the Japanese gen- 
eral acted, and why it was possible for 
it to so conduct itself, it will be necessary 
to consider briefly the condition of affairs 
around Mukden, what each combatant 
wanted to accomplish, and why on the 


"one hand the Russian failed utterly to 


grasp the situations quickly enough to 
save himself from a rout, while on the 
other, the Japanese commander at a.l 
times knew accurately what was taking 
place and was able to outgeneral his ad- 
versary at every point. 

As will be seen by reference to the map, 
Mukden, at which place the Russian gen- 
eral elected to make a stubborn stand, 
is flanked on the north, east and south 
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by highlands and ranges of hills, while 
on the west and northwest the country 1s 
flat and open. 

The Russians had constructed defences 
south of Mukden consisting of tier upon 
tier of redoubted ditches, trenches, gun 
pits, entanglements, tunnels and every 
method of protection known do military 
engineering skill; a barrier which foreign 
exports pronounced impregnable, but 
which proved useless against a single 
turning movement accurately timed. As 
a matter of fact, miles of these works fell 
into Japanese hands without firing a shot. 

As will be remembered, the approach 
of the Japanese was from the south. The 
Russians had become firmly embued with 
the idea that the training of their adver- 
saries had been such in the mountains of 
Japan as to render them very inefficient 
in the open; consequently, Kuropatkin 
thought that Oyama would move his 
forces through the mountainous region 
to the east of Mukden with the intention 
of breaking through, avoiding as much 


as possible the open country to the west. 


The intention of the wily Japanese gen- 
eral, however, was just the reverse, his 
plan of operations being to divert the at- 
tention of the Russians mainly to the 
south and east, so that it would be pos- 
sible to develop a flanking movement 
northerly and easterly around the west- 
side of the city, up through the broad 
plains between the Hun and Liao rivers. 
In order to do this, the main Japanese 
army, which was composed of five grand 
divisions, was gradually extended so as 
to form an enormous crescent, the tips of 
which were more than ninety miles apart. 
We have therefore to consider this im- 
mense battlefield as divided into five sec- 
tors. Each division was kept in touch 
with and under the supervision of the 
general staff by means of telephonic com- 
munication. From the subdivisions of 
each portion of the army telephone lines 
were run to a portable switchboard, and 
from. the various switchboards trunk lines 
were run to headquarters several miles 
to the rear. Thus the parts of each por- 
tion of the army were made to correspond 
with the subscribers of a telephone sub- 


station in a large city, the headquarters 


being analogous to the central station to 
which all of the subsidiary stations are 
connected by trunk lines. 

The Japanese general thus had com- 
plete control of his entire army and could 
work his forces to the best advantage at 
all times and under all circumstances; 
the movements so directed were at the 
same time quick and accurate. Morcover, 
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for these reasons, it was possible to use 
a much thinner line than ever possible 
previously, and also to reverse the usual 
order of procedure, namely, to extend and 
strengthen the flanks of the army at the 
expense of the centre instead of depend- 
ing, as heretofore, upon the centre to help 
out the flanks in cases of emergency. This 
Ovama did, and while spreading out his 
army to the east, with the twofold object 
of attracting the attention of the enemy 
and encircling him, he was able at all 
times to strike a blow at anv weak spot 
that developed itself in the Russian line, 
on account of the fact that he was in- 
stantly informed of such weakness by 
telephone, and because by the same means 
he could immediately give orders for the 
necessary attack. 

While this movement was in progress 
the western portion of the crescent was 
gradually pushed northward in a rather 
unostentatious and apparently aimless 
manner, the object being to get it into 
position to cover the real flanking move- 
ment of another portion of the army just 
behind and to the westward of it at 
Sinmin Tin. When the time was ripe 
and the main strength of the Russians 
had been drawn off to the east and south, 
which resulted in the fierce battles 
of Tita, Machuntun, Fushun and 
the Sha river valley, the western 
division of the Japanese army began 
to move toward Mukden; by this 
manœuvre the Russians’ attention was 
occupied, so that the real flanking move- 
ment of the extreme western division 
which moved eastward from Sinmin Tin 
was unnoticed until it had got to the 
north of Kuropatkin, and he was forced 
to evacuate Mukden and to start upon his 
most disastrous retreat to Tie Pass. 


When it is remembered that these 
operations involved the handling by 


Ovama of 400,000 men over a front of a 
100 miles or more for nineteen days, 
every day witnessing a murderous engage- 
ment, it will be seen at once that it would 
have been impossible with the old means 
of communication, couriers, ete.; but with 
telephone lines laid and handled by skil- 
ful electricians and operators, the prob- 
lem beeame easy of solution. Oyama 
knew at all times the exact state of things 
at all points, both in respect to climatic 
conditions and in the disposal and be- 
havior of the enemy’s forces and of his 
own; consequently he was able to act 
quickly and to direct the movements of 
each individual unit with the same pre- 
cision as would have been possible if he 
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were with all the commands at the same 
instant. 

The rapidity with which the Japanese 
established telephone communication was 
remarkable. Lines were laid well in ad- 
vance of the main body of troops, even 
when the army was advancing by forced 
marches, and perfect connection was main- 
tained at all times between the different 
divisions. Wherever conditions permitted, 
the reels of wire and the instruments were 
carried in wagons. The line was laid 
on the ground as rapidly as a horse-drawn 
vehicle could advance. If the line so laid 
was to become permanent, a detail fol- 
lowed the wagon at leisure and attached 
the wire to trees or hastily erected sup- 
ports. 

For “flying lines,” or lines within the 
zone of action, which connected the com- 
mander’s headquarters with the various 
divisions on the firing line, the detail fol- 
lowing the reel wagon merely laid the 
wire in protected places on the ground 
where it was least likely to be disturbed. 
These lines were taken up, moved, or 
abandoned, as occasion demanded. Where 
the nature of the country or other condi- 
tions rendered the advance of a wagon 
impossible or inexpedient, the line was 
advanced by men carrying coils of wire 
on their shoulders, 

Although military glory has diminished 
considerably among enlightened people, 
it has by no means become obsolete, yet 
it is one of the most hopeful signs of the 
decadence of the war spirit that the more 
science is brought into play instead of 
brute force as a controlling factor on the 
battlefield, the greater will be the tendency 
to lessen popular interest In war. AS a 
result, battles will become matters of 
commonplace scientific routine, for the 
war spirit of all time past has been born 
of the hope of glory to be won through 
personal achievement directly executed, 
and not through a superior knowledge of 
scientific methods of indirect killing. 


Fixation of Nitrogen. 

Some recent work on the fixation of 
nitrogen has been done by M. E. Rossi, a 
brief reference to which is given in Nature 
(London), June 1. Rossi has attempted 
to increase the efficiency of that method 
of synthesizing nitric acid by means of 
the electric arc. He uses air under great 
pressure, and substitutes for the are an 
incandescent resistance similar to the fila- 
ment of the Nernst lamp. The nitric 
oxide formed is absorbed by concentrated 
sulphuric acid as fast as it is produced, 
in order to avoid losses. 
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GETTING NEW BUSINESS BY ADVER- 
TISING. 


A SYMPOSIUM OF IDEAS ON TILE VALUE OF 
WELL-DIRECTED AND ORGANIZED 
PUBLICITY. 


At the recent convention of the Na- 
tional Electrie Light Association the sub- 
ject of advertising received a great deal 
of attention. Many opinions were ex- 
some of which have been 
grouped and are presented as follows: 


pressed, 


JOHN F. GILCHRIST. 


that a certain amount of 
money can be wisely spent for advertising 
in connection with the business-getting de- 
partment of every company. I have heard 
a statement made by some central station 
managers, generally in small cities I will 
admit, something like this—our plant is 
there, the people all know where we are, 
and they know what we have to sell, and 
what is the good of advertising? If they 
want light let them come around and get 
it. 

Even in a small community there is no 
doubt that advertising, although you can 
not trace the direct results at all times, 
will do good. The company which I rep- 
resent started in possibly five or six years 
azo to do a little advertising. That has 
been increased each succeeding year. We 
are issuing a bulletin with the results of 
which we are entirely satisfied, and we 
feel that we are warranted in spending 
for advertising probably one-third of the 
entire amount which we spend for getting 
business. We have conducted during the 
past vear an advertising campaign which 
was arranged for us by the Bates Adver-. 
tising Company, of New York, and have 
watched the results of it very carefully. 
It prepared for us a lot of material 
which was very unique and good in many 
wavs. We have kept a closely tabulated 
record of all the returns which we could 
trace directly to it, and the amount is 
very considerable. When we take the total 
cost of that campaign and figure the 
diret results obtained, our cost per 
lamp, sixteen candle-power equivalent, is 
high; but I have a theory, and I think it 
is sound, that vou are warranted in spend- 
ing a larger amount for a certain excess 
of business which will be the direct result 
of advertising—which otherwise you 
would not get—than you would be war- 
ranted in spending for your entire busi- 
For instance, we will take the case 
of a station which, by the canvassing 
mathode which we will assume are thor- 
oughly up to date and about as ample 
as the territory will permit, will bring 
in an increase of one hundred thousand 


I believe 


Ness, 
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sixteen-candle-power lamps equivalent per 
year, and we will suppose it costs to get 
these lamps from twenty-five to thirty 
cents per lamp for the costs of your 
business-getting department. We will as- 
sume that the field has been worked to 
the absolute limit. Now, if the advertis- 
ing man comes along and shows you 
where you can get an extra twenty-five 
thousand lamps in that year, even at an 
expense of one dollar per lamp, that you 
can not get in any other way, except by 
that advertising, I think you will all ad- 
mit that you are warranted in spending 
the one dollar per lamp for the extra 
twenty-five thousand lamps, because in 
the development of our business time is 
very much of the essence—it is not to any 
man’s credit or any company’s credit to 
get an amount of business in a period of 
three years which might have been ob- 
tained in a period of one vear; and what 
shows to the credit of the central station 
man is the amount of business he ean get 
in the shortest time. Some stations will 
pride themselves on having in a year ob- 
tained 50,000 lamps. Why not double 
their energics and get that 50,000 lamps 
in six months? Supposing we do spend 
money, after all it comes out of the other 
fellow. I am thoroughly in favor of 
spending a very considerable amount tor 
advertising. The question of how much 
should be spent, as based on vour gross 
sales, is the problem. T should estimate 
it to run somewhere from two to two and 
one-half per cent. That would include 
the entire costs of getting the business 
and the advertising; two-thirds on the 
soliciting force and one-third on adver- 
tising. 
C. W. LEE. 

In regard to new business methods, it 
came to our attention this spring im a 
territory we recently had acquired and in 
which we put into effect our business 
methods and soliciting that in a month's 
time we were able to do more business and 
create more new business than was done 
during the entire past year by the com- 
pany that had the plant before we bought 
it. This was in New Jersey. I believe 
that the central station man in the small] 
town with a small appropriation can get 
relatively just as good results as the big 
companies can with their large appropria- 
tions. If you have only $500 to spend, 
spread it out; do not spend it for one 
booklet and send that out and then throw 
up vour hands. Get out five or six pieces 
of matter and issue them two or three 
weeks apart. Follow up the matter 
thoroughly. I believe any company can 
create new business in that way in towns 
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of ten, fifteen or twenty-five thousand, 
just as well as in cities like New York, 
Chicago, Boston and Denver. Our plan 
of campaign is rather large. We are able 
to buy better designs and pay more money 
for them, having a large campaign, cov- 
ering a number of different towns, than 
you would in a town of 10,000 inhabi- 
tants. I should say probably one-half of 
one per cent would cover such a town very 
nicely for advertising proper. That is, 
one-half of one per cent on the gross earn- 
Ings. 
ARTHUR WILLIAMS. 

We mast nat lose sight of the fact that 

all of our advertising is purely supple- 


mental to personal canvassing. Both 
should go hand in hand. Newspapers, 


street cars, bulletins and billboards, fol- 
low-up letters, postal cards, all of these 
things should be at all times so con- 
structed and issued as to follow up most 
effectively the working of your canvassing 
department. Advertising is a branch of 
the canvassing department, and in my 
opinion one without the other is quite 
incomplete. I think also that it is very 
important to carefully classify advertising 
according to the business and the men 
who are working in different branches of 
your business. We have gone so far, per- 
haps too far, as to issue a series of letters 
of this separate order to each line of busi- 
ness we could reach. We would nat think 
of sending such a letter to the owner of 
a laundry that we would send to the 
owner of a butcher shop. We have gone 
so far as to solicit Chinese laundries. 
Chinamen are among the best customers 
that can be found. We are ourselves sur- 
prised oftentimes at the extent to which 
a very small shopkeeper can pay for elec- 
tric light; three or four times as much 
as has been paid for gas will be paid for 
electric light in one form or another. 
Light and advertising go hand in hand. 
Light to-day is advertising. 

We are now working in line with some 
of the other companies, large and small, 
in the use of a sign very much like an arc 
lamp, that is to say this panel sign, and 
in certain sections with splendid results, 
furnishing the sign free. We do mot at- 
tempt to control it. We do say what the 
cost will be and guarantee the cost pro- 
vided it is used a certain time each day, 
one hour or two as the case may be. The 
sign may be taken down as the are lamp 
may be taken down, when it is no longer 
desired and put in the storeroom, awaiting 
another consumer. That kind of sign- 
work is equal to any electric light work 
and these signs have the advantage over 
other kinds, that there is practically no 
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abnormal depreciation. The life of the 
sign is not dependent upon the occupant 
of the premises. » 

JAMES I. AYER. 

The discussion on advertising has 
brought to my mind a good deal of ex- 
perience which has come to me in the 
course of my contact with central stations 
and reports from station managers where 
they have undertaken advertising cam- 
paigns that were not successful, and in 
all my recollection of such cases I think 
the causes of the failure were evident. If 
the newspaper work brought unsatisfac- 
tory results it was due to the fact that in 
their enthusiasm they jumped in and took 
a large amount of space. 
in without any definite plan of campaign. 
They thought they would try the field and 
see what it meant. Undertaking news- 
paper advertising in that way is ill-advised 
and it is not worth while to spend money 
in printer’s ink, particularly in that way, 
unless you are sure you are going to be 
able to follow it up. In handling that 
character of advertising, you should plan 
out a campaign for a period of not less 
than a year. Determine the amount of 
money you are willing to invest that way 
and arrange to spread it over the period 
of a year. In your local papers the 
inethod of placing the advertising should 
be seriously considered, and if a small 
space is occupied you should be careful to 
see there is fresh reading matter every 
issue, if possible. It is a difficult thing 
for a busy station man to personally at- 
tend to the matter of advertising and to 
do it well. 
tins of the large companies are all availa- 
ble to you, and out of the multitude of 
bulletins you can get sufficient matter, 
which you can clip to keep your adver- 
tisements in the local papers fresh, 
and it would keep the public mind 
active and directed to your business 
with very little effort. It would mean 
going at it systematically, but that is all. 
You can lay out a two months’ advertising 
from a half dozen issues of such papers 
as I have mentioned, apparently using 
local notices and paragraphs and accom- 
plish the work in a short time. If you 
are to get results from advertising to-day 
or to work in the best way it means that 
you must do it in a short time or you will 
not do it at all. The average central sta- 
tion manager is too much occupied with 
the other duties of his position to be able 
to give the amount of time which is really 
` necessary to the matter of advertising. 
As has been said, advertising and personal 
solicitation should go hand in hand; in 


They started 


The trade papers and bulle-- 
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fact, all methods of advertising should be 
arranged to assist each other. 

One of the gentlemen referred to the 
point of making your office an advertising 
room. That is well exemplified in Den- 
ver; but on a small scale, relatively, it 
may be done in every community where 
there is a lighting plant. It is perfectly 
practicable and would certainly be worth 
the rent for you to occupy a store or loca- 
tion that is as good as the location of any 
merchant in town. If it is not perhaps 
as important as some of them, it should 
be central and you can make it very at- 
tractive by using the products and mater- 
ials which suggest themselves for your 
advertising campaign. Attractive methods 
of showing up the office by electricity at 
night make the office very noticeable and 
is a strong advertising factor. The office 
should be easy to get into, it should be 
on the street level, and if only a small 
office you should display there all those 
helps to business, the stepping-stones of 
the business, as it were, such as sewing- 
machine motors and all that class of ap- 
paratus. To a great extent it is perfectly 
possible for every station man to do these 
two things, and there is no doubt if you 
will be conservative and plan out an idea 
for your newspaper advertising, as sug- 
gested, you will find it wonderfully re- 
sponsive. 

There is no doubt in the world if you 
spend $200 or $300 in three months in a 
town of 10,000 people in newspaper ad- 


vertising, or even half of it, you will be 
disappointed with your results and give it 
up. That is the usual result. In con- 
nection with your office, the goods that 
are to be displayed should be displayed in 
such manner as to keep them in salable 
condition, that is in presentable condition. 
If you have small samples, portables and 
that sort of thing, as well as the heating 
apparatus, they should be kept, if practi- 
cable, most of them under glass, because 
as a rule central station people have not 
the time to keep them polished up—vou 
show them to your customer hurriedly 
and out you go. If they are kept in a 
showcase they will be protected and be 
presentable. When customers are shown 
goods and conclude to try something vou 
should deliver the article that you show 
them; in other words, even if you carry 
a stock of goods, it is better to give them 
the sample and take the article out of 
stock for vour showcase. It keeps your 
samples fresh and vour exhibition in good 
shape. Give the customer the motor he 
examines; bring out the fresh ones. That 
keeps the stock fresh. 

For central stations where soliciting 
must be done by the manager or by his 
assistant, incidental to his other duties, 
these two methods are the wavs to get 
business and the wavs vou will find most 


productive. The detail of handling the 


Vol. 47—No. 1 


showroom can be explained, but I think 
it is pretty well understood that where you 
have samples you can afford to put out to 
almost any of your customers any of your 
samples on a week or a ten days’ trial. 
I do not think there is any doubt in the 
minds of most men that that is not only 
desirable, but the best way to do, the way 
that will bring quickest and best results. 
All gas men are united in agreeing with 
that statement. Such central station men 
as have consistently carried out that prac- 
tice have found it very profitable. 


National Electrical Contractors’ 
Convention—Electrical Features at 
the Boston Exposition. 


One of the attractions which will be 
seen at the International Electrical Expo- 
sition, to be held in the Mechanics’ Build- 
ing, Boston, Mass., July 15-22, will be 
a giant magnet lifting tons of dead 
weight. The touch of a button charges 
the magnet, allows a mass to be raised, 
swung into place, or lowered, as the case 
may be, and instantly released by shut- 
ting off the current. Chucks, clutches 
and grips of a great variety, for a wide 
range of machine work, will also be shown 
operating in the same manner. Another 
interesting feature will be an elaborate 
X-ray outfit; also a complete exhibit of 
medical and surgical electrical apparatus. 

Among the quarry machinery will be 
seen a model of a large five-motor electric 
traveling crane, which has recently dis- 
placed ten of the old steam power derricks 
in a Vermont marble quarry. This crane 


easily raises a block of marble weighing 
fifty tons to a height of thirty-five feet, 
and travels 800 feet. Electric drills, 
chisels, saws, buffers and channeling ma- 


‘chines of the same character are also 


greatly reducing hand labor. 

A new electric annunciator for special 
use at elevated stations, notifying passen- 
gers in advance of the route, destination 
and stops that the approaching car or 
train will make after leaving a station, 
will be exhibited. 

A new wireless trolley, doing away with 
overhead structures as well as the third 
rail, will be shown in operation. 

The National Electrical Contractors 
are to hold their annual convention during 
the exposition on July 19. The conven- 
tion details are being rapidly perfected. 
Special trains will be made up in Chicago 
and New York, and will be met by the 
reception committee on arrival in Bos- 
ton and escorted to headquarters. On the 
afternoon of Thursday, July 20, a special 
boat will take a party of 1,000 members 
and guests to Paragon Park. There will 
also be auto trips for guests every day 
during the week. 

Mr. Chester I. Campbell, manager of 
the exposition, reports that space is being 
taken rapidly, and that this exhibit will 
be the most elaborate and successful that 
has yet been held. 
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SMOKE AND ITS ABATEMENT.' 
BY CHAS. H. BENJAMIN. 


The smoke nuisance has long been one 
of the bugbears of living in the Middle 
West and is now rapidly becoming an 
important factor in the East. It is so 
much easier to keep this nuisance out 
than to get rid of it when once in, that 
the residents of cities on the Atlantic sea- 
board ought to be alive to the situation. 

The fact might as well be recognized 
ut once that the supply of so-called smoke- 
less fuels, anthracite coal, petroleum, 
natural gas, etc., is limited and will not 
begin to satisfy the demand. The supply 
of bituminous coal on the other hand is 
practically unlimited, and it is doubtless 
the fuel of the future. The abundance 
of it, its cheapness and the readiness with 
which it burns, even with a poor draft, 
combine to make it a most desirable fuel. 

The problem for our engineers and law- 
makers is not how to prevent the burning 


of soft coal, but how to burn it in such | 


a way that the combustion shall not be a 
public nuisance. 

Unfortunately this, our best fuel, is at 
ihe same time our dirtiest fuel both in 
the handling and in the burning. The 
smoke from most other fuels, while not 
suitable for the lungs of human beings, 
is, if carried to a sufficient height by a 
chimney, comparatively inoffensive, since 
it does not return to earth. It is not 
practicable to prevent the evil entirely, 
but only to mitigate it in a degree. 

It will be well at the outset to state 
three propositions: a. The smoke from 
bituminous coal is a nuisance, especially 
in large cities. b. Such smoke can in the 
majority of cases be easily abated. 
c. Such abatement can be made a source 
of profit to the owner of the plant as well 
as to the community. 

Objectionable black smoke is due to the 
presence of hydrocarbons in the fuel and 
is produced as follows: the hydrogen and 
carbon compounds in the coal are driven 
off as gas by the heat at a comparatively 
low temperature, and may escape un- 
burned. In this condition they would not 
constitute smoke in the common sense 
of the term. If heated to a sufficiently 
high temperature in the presence of air 
they burn with a yellow flame. If the air 
supply is insufficient, is poorly mixed with 
gas, or if the temperature is lowered in 
any way, combustion is checked and car- 


1 Abstract of a presented at the Scranton meet- 
ing. June, 1908, oft the. American Society of Mechanical 
Engineers. 
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bon is deposited in the form of soot or 
carried’ off with the gas as smoke. 

I can not illustrate this better than by 
quoting from a paper read last year be- 
fore the American Association for the 
Advancement of Science.’ 


The combustion of hydrocarbons seems 
to be always complete at first. If one 
watches the slow burning of a lump of 
cannel in the open grate ‘he will see a 
whitish or yellowish vapor expelled from 
the coal by the gradual heat of the fire. 
This is the carbon and hydrogen combined 
which is distilled by the heat and leaves 
behind the free carbon as coke. While 
the escape of this vapor unburned repre- 
sents a distinct loss of heat, the vapor is 
not smoke as we understand it. It does 
not deposit soot and will not stain o; dis- 
figure surfaces in its path. 

As the heat increases and air is sup- 
plied, the vapor ignites and burns with a 
yellow flame showing the presence of solid 
particles. If the temperature remains 
high and the air supply continues, the 
combustion is complete and the colorless 
carbon dioxide and water vapor pass up 
the chimney. If, however, the burning 
gas becomes chilled by contact with the 
relatively cool bricks of the chimney back 
or if insufficient air is supplied, the yellow 
flame becomes red and dingy, while parti- 
cles of finely divided carbon are deposited 
on the adjacent surfaces or whirled away 
up the chimney. 

The ordinary coal-oil lamp is one of 
{he best illustrations of perfect combus- 
tion and consequent smoke prevention. 
The heated gases rising in the chimney 
produce a draft and fresh air is con- 
tinually drawn in at the bottom through 
the hot gauze which warms and divides 
it so as to ensure thorough mixing with 
the gases from the burning oil. Turn up 
the wick and the flame becomes smoky— 
too much hydrocarbon for the air supply. 
Raise the chimney slightly from the bot- 


tom and again there is smoke—too much ` 


air at too low a temperature which chills 
the flame. Insert a cool metal rod into 
the chimney and soot is deposited on it 
—chilling of the flame again and disen- 
gagement of the carbon, while the hydro- 
gen continues to burn. 

And thus we may learn of the three 
requisites for good combustion; enough 
air, a sustained high temperature and a 
thorough mixing of the gases. The last 
two are so important that it is entirely 
possible to have an excessive supply of air 
and dense black smoke at the same time. 

It is difficult to form any estimate of 
the amount of damage inflicted by soft 
coal smoke in a city like Pittsburg or 
Cleveland, but it probably amounts to 
hundreds of thousands of dollars annually. 

The deterioration cf dry goods, draper- 
ies and delicate fabrics on the shelves 
and counters and in the show windows 
is a direct tax on the buyer. In the book 
trade the situation is perhaps worse. 

The presence of more or less sulphur 


§ Science, March 25, 1904. 
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in the soot renders it a corrosive as well 
as a discoloring agent and greatly in- 
creases the damage done. ‘Trees and 
shrubs suffer in such an atmosphere and 
are frequently killed outright by the pres- 
ence of sulphurous smoke. The effect on 
human beings has not been definitely de- 
termined, but the deposition of soot on 
the delicate tissues of the respiratory or- 
gans can hardly be beneficial. 

In law a nuisance is “such a use of 
property or such a course of conduct as, 
irrespective of actual trespass against 
ethers or of malicious or actual criminal 
intent, transyresses the just restrictions 
upon use or conduct which the proximity 
of other persons or property in civilized 
communities imposes upon what would 
otherwise be rightful freedom.” (Cen- 
tury Dictionary.) | 

Smoke is then a nuisance and can be 
prohibited by state or municipal enact- 
ment as the case may be. I have no more 
right to deluge my neighbor’s premises 
with soot than I have to empty my gar- 
bage can over the fence line. The abate- 
ment of smoke is in principle extremely 
simple, but presents some difficulties in 
the practical application. 

Only three conditions are necessary for 
complete combustion, the proper tempera- 
ture, the proper air supply, a thorough 
mixing of the air and the hydrocarbons. 
The last condition is as important as any 
and is one too often neglected. It is this 
condition which gives the gas or liquid 
hydrocarbon an advantage over the solid. 
since the atomizing of the former by the 
steam or air Jet ensures the most intimate 
contact between the air and the fuel. 

The use of pulverized coal in combina- 
tion with air or steam is a close approxi- 
mation to the above, and, when properly 
managed, gives good combustion, no 
smoke and a high efficiency. The cost of 
pulverizing and the impracticability of 
storing pulverized fuel have so far 
hindered the more general adoption of 
this process, except for metallurgical work. 

When coal in the ordinary form is used 
as a fuel, smoke abatement involves some 
means of varying the coal supply and the 
air supply according to the demands made 
upon the boiler. When ordinary hand- 
firing is resorted to, the great irregularity 
of the coal supply will cause poor com- 
bustion and smoke unless the air supply 
ix varied to correspond. Steam jets are 
frequently employed under these circum- 
stances, and, if properly put in, will im- 
prove the combustion by drawing in addi- 
tional air over the grate and mixing it 
with the products of combustion in front 
of the bridge wall. The steam jet should 
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be semi-automatic, the steam and air 
being turned on by the opening of the fire 
door and gradually closed off by a dash- 
pot attachment. 

The best solution of the smoke problem, 
so far, has come from the introduction of 
mechanical means of handling the coal, 
which give a uniform feed to the fuel and 
a corresponding delivery of air combus- 
tion. The use of mechanical stokers has 
been brought about by the natural de- 
mand for machine handling in large 
power plants as more economical than 
human labor, rather than by a philan- 
thropic desire to benefit the community. 
It has been estimated that one able-bodied 
man with a shovel and slice-bar can take 
care of 200 horse-power of boilers. With 
good mechanical stokers he can handle 
double, and with complete coal and ash- 
handling equipment three times this 
amount. 

Stokers may be divided into three prin- 
cipal classes: inclined shaking grates— 
traveling or chain grates—and underfeed 
stokers. 

The inclined grate, as exemplified in 
the Wilkinson, Brightman and Roney 
stokers, has a hopper in front and slopes 
down and back, having a clinker grate 
just in front of the bridge wall, while the 
double incline, as in the Murphy and De- 
troit stokers, has a magazine on either 
side and slopes in two planes parallel to 
the axis of the boiler, meeting in a clinker 
grate at the bottom. The principle of 
action is practically the same and involves 
the slow coking of the coal on a dead- 
plate, the pushing forward on to the top 
of the incline and the gradual descent, 
impelled by oscillation of the grate bars, 
until the combustion has left nothing but 
ash and clinker at the bottom. Air is 
usually admitted both below and above 
the grate, and the hydrocarbons which 
ure distilled at the top of the grates pass 
through the intense heat of the burning 
coke on their way to the bridge wall and 
are completely burned. The double in- 
cline usually has a revolving clinker bar 
which disposes of some of the ash auto- 
matically, but as a rule both forms need 
considerable cleaning. When used with 
a fuel which does not cake or clinker too 
much and when not crowded too hard 
these stokers are economical and reduce 
the smoke considerably. 

If, however, it becomes necessary to 


slice and poke the fire on account of cak- 


ing coal or overcrowded boilers, unburned 
masses of coal are rolled to the bottom 
and holes are made in the fire through 
which cold air rushes. Both of these cir- 
cumstances make for poor combustion and 
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a smoky fire. As a rule firemen poke the 


fire on stokers too much, doing more harm 


than good. 

Cleaning is usually a source of black 
smoke for a few minutes, but this is 
mostly unnecessary if the fireman under- 
stands his business and gets his fire ready 
for cleaning beforehand. 

The traveling or chain grate is rapidly 
coming into favor as a means of stoking 
automatically. It consists, as in the Bab- 
cock & Wileox and Green stokers, of an 
endless horizontal chain running on 
sprocket wheels and carrying the coal back 
under the boiler, finally dumping the ref- 
use over the back and into the ash-pit. 
The distilling process and the gradual 
burning of the coke are much the same 
as in the stokers just described. In order 
to prevent waste through the grates tthe 
latter are usually quite close, and it be- 
comes necessary to use more draft than 
with ordinary grates. 

A damper is used underneath the grate 
ito prevent an excess of air from passing 
up behind the grate. Some tests recently 
made by a large corporation which uses 
a considerable number of chain grates 
showed an evaporation of only 5.7 pounds 
of water per pound of coal. An examina- 
tion disclosed the fact that a large excess 
of air was passing through the compara- 
tively bare grate at the rear end. The 
introduction of a damper to regulate this 
brought about a great improvement. With 
the same fuel and same conditions as be- 
fore an evaporation of eight pounds of 
water per pound of coal was obtained. 

From observations covering a period of 
several years I have come to the conclu- 
sion that this type of grate is the best one 
yet devised for abating smoke. The fact 
that it is horizontal, so that unburned 
coal can not run to the rear end, and the 
further fact that it is self-cleaning and 
neet mot be disturbed by the slice-bar, 
make it an almost ideal furnace in this 
respect. If run by an intelligent fireman 
who understands adapting the depth and 
travel of the fire to the work to be done, 
it will also be a very economical furnace. 

The underfeed stokers operate on an 
entirely different principle, the coal being 
fed in underneath the grate and forced 
up through a rectangular opening in the 
centre. A forced blast is used and the air 
for combustion is blown up through the 
coal, the tuyéres being on either side of 
the rectangular opening just mentioned. 
By this arrangement the fresh coal is 
always underneath and the distilled gases 
are obliged to pass through an incandes- 
cent mass of fuel in company with the air. 
With a proper pressure of blast perfect 
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combustion is thus almost unavoidable. 
The ash and clinker are now at the top of 
the fuel, which forms a gradually rising 
mound in the centre and pushes the 
clinker over to either side, whence it is 
removed by hooks through doors at the 
front. The heat generated is such that 
the ash generally melts and forms a sheet 
of clinker which can be easily removed 
without disturbing the fire. My experi- 
ence has shown the underfeed stoker to be 
economical in operation and practically 
smokeless. 

A criticism frequently made in regard 
to mechanical stokers is that they will not 
respond quickly to sudden changes in the 
load, that it is difficult to keep a uniform 
steam pressure under such circumstances, 
and that for this reason they are not eco- 
nomical. There is some truth in this. It is 
casy to conceive of circumstances, espe- 
cially in clectrie plants, under which it 
would be difficult to maintain a uniform 
steam pressure with either the oscillating 
or the traveling grate. For regular 
fluctuation of load, as in electric lightins 
or railway power-houses, the obvious 
remedy is the introduction of storage bat- 
teries and the provision for ample boiler 
TeSCrve, 

Minor fluctuations can be taken care 
of by the fireman unless they become too 
numerous or too violent. In the latter 
case the underfeed stoker with the plunger 
feed comes the nearest to satisfying the 
demand. With the power of instantly 
regulating the motion of the plunger and 
the pressure of the blast, it is thus possi- 
ble to meet emergencies of this kind more 
promptly than by hand-firing. 

The economy resulting from the abate- 
ment of smoke is naturally a potent argu- 
ment in its favor. This phase of the sub- 
ject has, however, but little to do with the 
cthies of the question. Once prove that 
it is practicable to abate smoke and the 
community has a right to insist on its 
abatement regardless of economical con- 
siderations. 

Fortunately this difficulty does not ex- 
ist in most cases, for it may be stated as 
a general proposition that smoke abate- 
ment means economy in fuel consumption. 
The proof of this statement is extremely 
simple: fuel economy results from good 
combustion, good combustion ig accom- 
panied by little visible smoke. 

The problem to be studied by the 


manufacturer should be how to obtain : 


the most perfect combustion of the par- 
ticular fuel which he uses and then the 
smoke question will take care of itself. 
Let him make frequent analyses of 
chimney gases, compare different press- 
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ures of draft and different dispositions of 
dampers and he will be repaid for his 
trouble in more ways than one. 

With the introduction of mechanical 
handling there is a reduction in the quan- 
tity of manual labor and there should be 
an improvement in its quality. Manufac- 
turers should understand that if they ex- 
pect to get the benefit of improved ma- 
chinery they must have men competent to 
run it to the best advantage. _ 

A conservative claim of from ten to 
twenty per cent saving, depending upon 
how smoky the furnace has been, can 
usually be substantiated by a comparison 
of the coal bills before and after introduc- 
ing stokers, without restoring to expert 
tests. I have known so simple a thing 
as an automatic steam and air jct to 
pay from 50 to 100 per cent annually 
on the original investment, as determined 
by the coal bills. 

If I have said little in this paper about 
méans for smoke abatement other than 
stokers, it is because I believe that the 
stoker is the best remedy where it can 
be used, and that it should always be 
adopted in new power plants. 

Whenever for any sufficient reason the 
stoker can not be introduced, there are 
other devices which will mitigate the 
smoke nuisance considerably and also save 
fuel. The steam and air blast has already 
been mentioned. A recent improvement 
which promises well is the combination of 
steam jets at the bridge wall with oil 
vapor, creating an intense heat at that 
point and consuming the hydrocarbons as 
they pass through. The expenditure of 
oil is comparatively small and consider- 
able economy is said to result. 

Brick arches and baffle walls have also 
assisted in maintaining a high tempera- 
ture and in properly mixing the gases. 
The use of a reverberatory furnace or 
outside oven in which the coal and its 
gases are thoroughly burned before going 
to the boiler is another satisfactory 
method of reducing smoke, and may be 
used as well with as without a stoker. 

In short, whatever produces good com- 
bustion abates smoke. In apartment 
houses and stores where the boilers are 
used for heating only and the steam press- 
ure is low, the use of fuels which are 
comparatively smokeless is about the only 
satisfactory solution. 

I believe that the municipalities have 
a right to insist upon the abatement of 
black smoke by all users of steam boilers, 


without regard to the purposes for which 
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the steam is used or the means to be 
adopted for abatement. This, because 
smoke is a public nuisance and because 
it can be abated without hardship to the 
owner of the plant. Nevertheless, when 
the evil is present and has been present 
for a period of years, it is not good policy 
to be too radical in the enforcement of 
the statutes. The law should be definite 
and stringent and the penalties adequate, 
but they should be enforced with discre- 
tion by officials who have some technical 
and practical knowledge of smoke abate- 
ment. 

It is absurd to talk of putting this 
matter into the hands of the police or 
of the health officer. The official having 
charge of this work should be a trained 
engineer, if possible a technically edu- 
cated man, and he should be entirely 
above graft in any of its disguises. 

To summarize the facts and principles 
of smoke abatement, I would repeat: 

(1) Black smoke is a public nuisance 
and should be regulated by legal means. 

(2) It is a result of imperfect combus- 
tion and can be largely abated by proper 
methods of stoking. 

(3) Mechanical stokers offer the best 
means of accomplishing this result, in 
medium-sized or large plants. 

(4) As smoke abatement is a result of 
better combustion economy of fuel is the 
natural and obvious result. 

To these I would like to add one more, 
a principle which is common to all re- 
forms: 

(5) An educated and intelligent public 
sentiment must be the moving and com- 
pelling force, without which mechanical 
devices and legal enactments will both 
fail. 

When the public comes to realize its 
rights in this matter and that it is under 
no more obligation to submit to this 
nuisance than it is to endure bad drainage 
or filthy streets, laws will be enacted and 
enforced and the people will wonder that 
they so long submitted to this unreason- 
able imposition. | 


Convention of the Master Car 
Builders’ Association. 


. The annual convention of the Master 
Car Builders’ Association was held at the 
Oriental Hotel, Manhattan Beach, L.I., 
from June 19 to June 21, inclusive. Ses- 
sions were held in the ballroom of the 
hotel, and the following reports and 
papers were presented : 

Report on “Revision of Standards and 
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Recommended Practice,” “Triple Valve 
Tests,” “Brake Shoe Tests.” Topical dis- 
cussions on “The Best Method of Pre- 
venting or Minimizing the Damage to 
Metal Parts of the Right of Way from 
Salt-Water Drippings,” and on “Riveting 
Yokes.” Report on “Air-Brake Hose.” 
Report on “Tests of Master Car Builders’ 
Couplers.” Report on “Revision of 
Rules for Loading Long Materials.” 
“Rules of Interchange,” including reports 
of arbitration committee and passenger- 
car rules, were also discussed, together 
with reports on “Arch Bars,” “Safety Ap- 
pliances,” “Tank Cars,” and “Steam Con- 
mections.” Topical discussions were held 
on “The Establishment of a Standard 
Height from Top of Rail to Centre of 
Drawbar for Passenger Equipment Cars,” 
and “Is It Advisable to Use Malleable 
Iron for Wearing Surfaces.” These dis- 
cussions were followed by reports on “Re- 
pairs to Steel Cars,” and “Stenciling 
Cars.” 

At the final session on Wednesday, 
June 21, reports on “Coupling Chains,” 
“Draft Gear,” “Guarantee for Cast-Iron 
Wheels,” “Doors” and “Subjects” were 
presented, followed by the transaction of 
unfinished business and the election of 
officers. 

The nominating committee presented 
the following names: president, Joseph 
Buker ; first vice-president, W. E. Fowler; 
second vice-president, G. N. Dow; third 
vice-president, R. B. McKenna; treasurer, 
John Kirby. Executive committee: 
H. M. Carson, G. W. Wildin, T. H. 
Curtis. All these gentlemen were elected, 
and the meeting then adjourned. 
< 
Illinois Electrical Contractors’ Con- 

vention. 

The third annual convention of the 
Illinois Electrical Contractors’ Associa- 
tion was held at the Hotel Fey, Peoria, 
Ill., on Saturday June 10. The principal 
feature of the convention was the instruc- 
tion of the delegates to the national con- 
vention to be held in Boston on Julv 19. 
Officers were also elected as follows: 

President, W. A. Robb, Rock Island. 

Vice-president, C. E. Stapp, Peoria. 

Secretary, C. R. Kreider, Chicago. 

Treasurer, E. E. Gibson, Decatur. 

Directors, Ernest Freeman, Chicago; 
Guy Carleton, Bloomington; and J. T. 
Marron, Rock Island. 

Director for national association, Ar- 
thur Frantzen, Chicago. 

The convention was closed with a ban- 
quet, at which forty covers were laid, in 
the Hotel Fey. 
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SIXTH ANNUAL MEETING OF THE NA- 
TIONAL ELECTRICAL TRADES ASSO- 
CIATION. 


MONTREAL, CANADA, JUNE 23. NEXT 
MEETING TO BE HELD IN NEW YORK 
. CITY. 


The sixth annual meeting of the Na- 
tional Electrical Trades Association was 
held on June 23 at La Corona Hotel, 
Montreal, Canada, representatives being 
present from all the affiliated loca] asso- 
ciations in the United States and Canada. 
The.delegates in attendance and the local 
societies represented were: 

G. M. Stuart, of the Stuart-Howland 
Company, Boston, Mass., representing the 
New England Electrical Trades Associa- 
tion. 

John H. Dale, president of the Dale 
Company, New York city, representing 
the Electrical Trades Society of New 
York. 

Charles W. Wilkins, of Partrick, Carter 
& Wilkins, Philadelphia, representing the 
Electrical Trades Association of Poe 
delphia. : 

James Wolff, Chicago manager of the 
New York Insulated Wire Company, rep- 
resenting the Electrical Trades Associa- 
tion of Chicago. 

C. M. Wood, representing the Electrical 
Trades Association of the Pacific Coast. 

John Forman, Montreal, Canada, rep- 
resenting the Electrical Trades Associa- 
tion of Canada. 

There were also present General Secre- 
tary Frederick P. Vose, of Chicago, Local 
Secretaries J. A. Mann, of Montreal, and 
Franz Neilson, of New York, all three of 
whom. are counselors-at-law. 

At the business session lasting the whole 
afiternoon questions of considerable im- 
portance came up and careful considera- 
tion was given them—particularly to the 
adoption of new operative resolutions and 
the modification of others. The retiring 
president and vice-president, Messrs. John 
Forman and James Wolff, were succeeded 
by Mr. Wolff as president and John Dale 
as vice-president. General Secretary Vose 
was reelected for the ensuing year. New 
York city was chosen as the place for next 
years meeting. 

In the evening the delegates were ban- 
queted by the Canadian association, John 
Forman acting as toastmaster. Besides 
those already mentioned, ithe following 
named gentlemen were at the board and 
joined in the merry feast offered to body 
and mind: 


E. F. Sise, the Wire and Cable cone 


pany, Montreal. 


R. E. T. Pringle, president of the 
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R. E. T. Pringle Company, Limited, 
Montreal. 

Geo. Moffatt, the Robert Mitchell Com- 
pany, Limited, Montreal. 

Geo. H. Olney, the E. T. Phillips Elec- 
trical Works, Limited, Montreal. 

J. A. Burns, een & Company, 
Montreal. 

Geo. H. Rough, the Packard Electric 
Company, Limited, St. Catherine, On- 
tario. 

Geo. Leroux, the R. E. T. Pringle Com- 
pany, Limited, Montreal. 

Alfred Collyer, the Bullock Electric 
Manufacturing Company, Montreal. 

Philip H. Hover, the New York In- 
sulated Wire Company, New York. 

H. P. Kimball, the Standard Under- 
ground Cable Company, New York. 

Speeches were made and toasts were of- 
fered by Messrs. Forman, Wolff, Wilkins, 
Dale, Wood, Vose, Mann and Neilson. 
Others entertained by story, song and in- 
strumental music. | 

As generally known, the National Elec- 
trical Association is composed of over 
three hundred representative houses in the 
electrical and allied trades in the United 
“States, Canada and Mexico. It is a sort 
of credit information bureau designed’ to 
keep the members informed of weakness 
in the credit of customers in these trades, 
and it effects its aims in a surprisingly 
simple and certain manner. Jncidentally 
the members are enabled to secure the col- 
lection of accounts which frequently are 
uncollectible without the assistance of at- 
torneys. The association can not begin 
to estimate in dollars and cents the benefit 
accruing from the credit information dis- 


seminated to the members, but it can and, 


does estimate the value obtained through 
the incidental work of collections. For 
example, it is computed that the New 
York society alone during its ninth year 
collected for its members approximately 
$256,000—an average of over $3,000 for 
each member. For this service no ad- 
ditional charge whatever is made—the 


entire cost to the member being covered by 
the annual dues, which in the New York 
society are but forty dollars. 

All representative electrical houses are 
eligible to membership, as well as houses 
in tthe allied trades which sell to the same 
customers. 


The Rapid Transit Commission has de- 
cided to begin experimenting at once to 
determine the beat method of improving 
atmospheric conditions in the subway in 
New York city. It has been determined 
to equip one station with a forced draft 
apparatus, and another with a refrigerat- 
ing plant, and see which ie the best 
result. 
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NATIONAL ELECTRICAL CONTRACTORS’ 
ASSOCIATION. 


CONVENTION AND EXHIBITION. 


The executive committee of the Mas- 


sachusetts Association of Electrical Con-- 


tractors held an important meeting, June 
22, at which time reports were made show- 
ing that all details of the fifth annual 
convention of the National Association 
of Electrical Contractors have been per- 
fected. The exposition will open in 
Mechanics’ Building, Saturday evening, 
July 15, with a fine musical programme 
by Reeves’s American Band, which will 
also give concerts throughout the week. 
A large and efficient reception committee 
will be at headquarters Saturday, Sunday 
and Monday and will meet the specials 
due from New York and the West Tues- 
dav afternoon and evening. 

The open session of the convention on 
Wednesday will be a notable event. Ad- 
dresses of welcome will be delivered by 
F. IL. Barnes, president of the Massa- 
chusetts state association; by Governor 


Douglas in behalf of the state, and Mayor 


Collin im behalf of tthe city. E. Mc- 
Cleary, of Detroit, Mich., president of the 
National Association, will then deliver the 
annual address after which will come ad- 
dresses and topics as follows: “The Elec- 
trical Contractors’ Association,” by Charles 
L. Eidlitz, of New York, ex-president of 
the National Contractors’ Association and 
ex-president of the Building Trades’ As- 
sociation, of New York; “The Jobbers,” by 
A. L. Gorman, of New York, general 
manager of the Manhattan Electric Sup- 
ply Company; “The Manufacturers,” 
(speaker to be announced) ; “The Under- 
writers,” by F. E. Cabot, of Boston; “The 
Relations of Inspector and Contractor,’ 
by P. J. Kennedy, of Boston, commissioner 
of wires. There will also be other pre- 
pared addresses and general discussion. 

An executive session of the National 
Association will be held on Wednesday 


afternoon, and the annual dinner to the 


members of the National Association will 
be given in the evening. 


Thursday afternoon will be devoted to a, 


session of the association and at 2.30 P. M. 
delegates and guests will embark at 
Rowe’s wharf for an extended steamer 


trip down the bay, dining at the Rock-. 
and visiting 


land House, Nantasket, 
Paragon Park in the evening. 


Friday will be devoted to executive ses- 


sions of the National Association and Sat- 
urday will be given up to sight-seeing and 
entertainment. 


A ladies’ onie of thirty has been 
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appointed to have charge of the entertain- 
ment of the lady guests of ithe associa- 
tion. Concord, Lexington, Bunker Hill, 
Harvard and other historic and interest- 
ing places will be visited and an extended 
auto trip will be taken along the pic- 
turesque North Shore. Side trips for 
sight-seeing and shopping will be made 
daily. Delegates have already been re- 
ported from thirty-nine states. 
SOME OF THE EXHIBITORS. 

Following is a partial list of those ex- 
hibitors who have secured space: 

American Electric Novelty Manufac- 
turing Company, New York. 

American Circular Loom Company, 
Chelsea, Mass. 

American Electric & Controller Com- 
pany, New York. 

American Electric Sign Company, Bos- 
ton, Mass. 

Automatic Electric Train and Station 
Annunciator Company, Lexington, Mass. 

Appleton Electric Company, Bridge- 
port, Ct. 

Booth & Company, Boston, Mass. 

Bryant Electric Company, Bridgeport, 
Ct. 

Benjamin Electric 
York. 

Bova, L. E., Boston, Mass. 

Couch, S. H., Company, Boston, Mass. 

Couch & Seeley Company, Boston, 
Mass. 

Cotton, Chas. A., Boston, Mass. 

Chase-Shawmut Company, Boston, 
Mass. 

Condit, S. B., Jr., Electrical Company, 
Boston, Mass. 

Dale Company, New York. 

De Veau Telephone Company, New 
York. 

Dossert & Company, New York. 

Delaware Hard Fibre Company, Wil- 
mington, Del. 

Dorn, Philip, Boston, Mass. 

Electric Gas Lighting Company, Bos- 
ton, Mass. 

Economical Electric Lamp Company, 
New York. 

Eastern Carbon Works, Jersey City, 
N. J. 

Electro-Dynamic Company, Bayonne, 
N. J. 


Company, New 
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Edison Electric Illuminating Company, 
Boston, Mass. 

Eastern Electric Cable and Wire Com- 
pany, Boston, Mass. © 

Elm City Engineering Company, New 

Haven, Ct. 
‘ Erickson Electric Equipment Company, 
Boston, Mass. 

Forg, Peter, Somerville, Mass. 

Felkin, A. C. & M. L., Boston, Mass. 

General Electric Company, Boston, 
Mass. 

Gleason, John L., Jamaica Plain, Mass. 

Gould Storage Battery Company, Bos- 
ton, Mass. 

Greenwood & Daggett Company, Bos- 

ton, Mass. ; 
-Homes Manufacturing Company, New 
York. 

Harvey Hubbell, Bridgeport, Ct. 

Hill, W. W., Electric Company, New 
Bedford, Mass. 

Johnson & Morton, Utica, N. Y. 
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Johns, H. W., Manville Company, New 
York. 

Knowles, C. S., Boston, Mass. 

McKenney & Waterbury Company, Bos- 
ton, Mass. 

Mullen, Colman J., Brooklyn, N. Y. 

Manhattan Electrical Supply Company, 
New York. 

Minimax Company, Boston, Mass. 

Marshall Electric Manufacturing Com- 
pany, Boston, Mass. 

Miller Anchor 
Ohio. 
National Carbon Company, Cleveland, 
Ohio. ; i 

Ovington Manufacturing Company, 
Boston, Mass. 

Pass & Seymour, New York. 

-Pettingill Andrews Company, Boston, 
Mass. 

Proctor-Raymond Manufacturing Com- 
pany, Detroit, Mich. 

Poole, J. W., Columbia street, Boston, 
Mass. 

Renim Specialty 
Mass. 

Ridgway Dynamo and Engine Com- 
pany, Boston, Mass. 

Roebling’s, John A., Sons Co., New 
York. 

Steel City Electric Company, Pitts- 
burg, Pa. 

Safety Armorite Company, New York. 

Smith Premier Typewriter Company, 
Boston, Mass. 

Sprague Electric Company, New York. 

Swazey & Smith, Boston, Mass. 

Stuart-Howland Company, Boston, 
Mass. 

Simplex Electric Company, Boston, 
Mass. 

Starbuck-Sprague, Boston, Mass. 

Trumbull Electric Manufacturing Com- 
pany, Plainville, Ct. 

Valentine Electric Sign Company, At- 
lantic City, N. J. s 

Westinghouse Electric Manufacturing 
Company, Boston, Mass. 

White, O. C., Worcester, Mass. 

Wireless Railway Company, Philadel- 
phia, Pa. 


Company, Norwalk, 


Company, Boston, 


THE FOURTH ANNUAL MEETING OF THE 
NEW YORK STATE INDEPENDENT 
TELEPHONE ASSOCIATION. 


ALBANY, N. Y., JUNE 16. 


The fourth annual meeting of the New 
York State Independent Telephone Asso- 
ciation was held in the city council cham- 
ber, Albany, N. Y., June 16. Seventy- 
eight delegates were present, representing 
the properties of independent telephone 
companies throughout the state, having an 
investment value of more than $150,000,- 
000. The following programme was car- 
ried out: 

10 a. M.—Address of welcome, corpora- 
tion counsel, the Hon. Arthur L. An- 
drews. Response by T. Harvey Ferris, of 
Utica. Appointment of committees by the 
president, the Hon. Howard Hendrick- 
son, Albany, N. Y. Report of secretary, 
T. S. Lane, Buffalo, N. Y. Inspection of 
exchange of Albany Home Telephone 
Company by visiting delegates. 

1 to 2 P. M.—Inspection of manufac- 
turers’ exhibits. 
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2 P. M.—Report of auditing committee. 
Report of nominating committee. Election 
of officers and executive committee. Paper 
on “Tol-Line Development,” T. M. 
Brush, secretary Independent Union Tele- 
phone Company. “Consolidation,” George 
R. Fuller, treasurer Rochester Telephone 
Company. “Development in the East,” 
W. L. Burke, Troy, N. Y. “Development 
in Southern New York,” George B. 
Wright, Binghamton, N. Y. “New 
Methods of Construction,” R. M. Eaton, 
Niagara Falls, N. Y. 

5 P. M.—Delegates met at the wharf of 
the Albany & Troy Steamboat Company, 
at the foot of Maiden lane, for a river 
trip on the General Carr. 

A clambake was served at “The Abbey” 
at 7 P. M. 

In addition to the regular programme, 
other important matters were acted upon 
by the association, and a set of resolutions 
covering the use of independent tele- 
phones in state departments was unani- 
mously adopted. It was the opinion of 
the mecting that it was the duty of the 
various state departments to afford tele- 
phonie communication to all classes of 
users of telephones, and not to confine 
their patronage to any one system. It was 
resolved that the various departments of 
the state of New York which have not in- 
stalled telephones connected with inde- 
pendent companies be requested to install 
the telephones in the various localities 
where situated. 

The following delegates were selected 
to attend the annual meeting of the Na- 
tional-Interstate Independent Telephone 
Association, which was held in Chicago, 
June 20 and 21: B. G. Hubbell, Buffalo, 
N. Y.; S. B. Rawson, Albany, N. Y.; 
T. Harvev Ferris, Utica, N. Y. 

A special tariff report covering a uni- 
form method of handling and accounting 
toll business throughout the state, sub- 
mitted some time since by the special 
tariff committee, consisting of S. B. Raw- 
son, T. S. Lane and Edward Davis, was 
unanimously adopted, thereby providing 
a uniform method of conducting the toll 
business of the independent telephone 
companies throughout the state. 

The association is in a flourishing con- 
dition. It has a membership of more than 
200, and this is rapidly increasing. It is 
expected that it will accomplish some very 
good results during the ensuing year. 

The following officers were elected: 
president, Howard Hendrickson, Albany, 
N. Y.; first vice-president, Boyd Mc- 
Dowell, Elmira, N. Y.; second vice-presi- 
dent, W. R. Campbell, Niagara Falls, 
N. Y.; treasurer, T. Harvey Ferris, Utica, 
N. Y.; secretary, T. S. Lane, Buffalo, 
N. Y. 

The following executive committee was 
elected for the ensuing year: W. L. Burke, 
Troy, N. Y.; George R. Fuller, Rochester, 
N. Y.: B. G. Hubbell, Buffalo, N. Te 
Edward Davis. Binghamton, N. Y.; S. B. 
Rawson, Albany, N. Y.; W. B. Charles. 
Amsterdam, N. Y.; C. H. Poole, Utica, 
N. Y.; C. W. Pratt, Boonville, N. Y.; 
F. M. Potter, Jr., Syracuse, N. Y.; J. F. 
Stockwell, Oswego, N. Y.; I. H. Griswold, 
Plattsburg, N. Y. 
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Canadian Electrical Association. 


Fifteenth Annual Convention, Held at Montreal—Large Attendance and a Highly Interesting Meeting. Next Meeting at Niagara Falls. 


HE fifteenth annual convention of 
the Canadian Electrical Associa- 
tion was held in Montreal, June 

21, 22 and 23. The headquarters of the 
association were at the Windsor Hotel, 
and the meetings were held at the rooms 
of the Canadian Society of Civil En- 
gineers. The registration bureau at the 
Windsor Hotel recorded an attendance of 
delegates and visitors of 326 persons, and 
the meetings were well attended and 
papers of an up-to-date nature were read 
and discussed. 

The programme, as announced below, 
was carried out in detail, and on time. 


WEDNESDAY, JUNE 21. 


10 A. M.—Meeting of executive com- 
mittee. 

10.30 a. M.—Opening session. Reports. 
Paper: “Effects of Frequency and Volt- 
age on Transformers,” by M. A. Sammett. 

2 P. M.—Papers: “Transformers,” by 
R. T. McKeen. “Selection and Main- 
tenance of Service Meters,” by Wm. Brad- 
shaw. “Incandescent Lamps,” by A. B. 
Lambe. Question Box. 


THURSDAY, JUNE 22. 


10 a. M.—Papers: “The Operation of 
Alternators in Parallel,” by A. L. Mudge. 
“Induction Motors,” by H. A. Burson. 
“Heating of Enclosed Conductors,” by 
Professor R. B. Owens. 

12.45 P. M.—Special visit and luncheon 
at the works of Allis-Chalimers-Bullock, 
Limited, Rockfield. Special cars leave the 
Windsor at 12.45 P. M. 

8 P. M.—In the evening at 8 P. M. sharp 
special cars provided by the Montreal 
Street Railway Company will leave the 
Windsor Hotel for Electric Park, Back 
River, where a smoking concert will be 
held. 


FRIDAY, JUNE 23. 


10 a. M. Papers: “Economy of Iso- 
lated Plants,” by K. L. Aitken. “Notes on 
Steam Engines and Boilers,’ by Wm. 
McKay. Question Box. 

2 p. M.—Election of officers. Unfinished 
business. 

The local committee in charge of the 
meeting consisted of the following named 
gentlemen, all of whom were untiring in 
their efforts to make the occasion the 
pronounced success it was: H. D. Bayne, 
chairman; R. S. Kelsch, F. Wilson Fair- 
man, R. E. T. Pringle, C. F. Sise, Jr., 
E. F. Sise, Professor R. B. Owens, H. J. 
Fuller, Wallace C. Johnson, W. F. Dean, 
Alfred Collyer. 


‘The burden of the occasion naturally 
fell upon Mr. H. D. Bayne, chairman, 
and he proved himself to be conspicuously 
the right man in the right place, in fact, 
every man on the committee seemed es- 


pecially fitted for the pleasant duties re- 
quired of him. 

The visit to the works of the Allis- 
Chalmers-Bullock Company was made 
Wednesday afternoon, and luncheon to 
over 200 visitors was served, and the plant 
thrown open to inspection afterward. At 
the conclusion of the luncheon Mr. K. B. 
Thornton, the president of the associa- 
tion, expressed the thanks of the visitors’ 
to the company. Mr. George Bullock and 
Mr. H. H. Henshaw replied and welcomed 
the delegates to the works of the com- 
pany. The entire party was shown 
through the establishment which now has 
a staff of employés of about 350. In- 
cluded in the work now under construc- 
tion in the electrical department is one 
of two 750-horse-power induction motor- 
generator sets for the Montreal Strect 
Railway; two 600-kilowatt alternating- 
current water-wheel type generators for 
the Southern Light and Power Company, 
Toronto; and two of four seventy-five- 
kilowatt direct-current engine type gen- 
erators for the Canadian Pacific Railroad 
hotel at Winnipeg. The visitors were also 
shown the operation of air-compressors, 
rock drills and coal cutters in the me- 
chanical department. 

Subsequently, the same day the dele- 
gates paid a visit to the various electrical 
substations in Montreal. The one in which 
they seemed to be most interested was that 
of the Shawinigan Water and Power 
Company at Maisonneuve. 

On Wednesday evening special cars 
were provided and took the party to Back 
River at Peloquin’s Park, where a tem- 
porary open itheatre had been erected, 
with a very artistic stage adorned with 
cedar boughs. A musical entertainment 
was provided and supper served. 

One of the special cars provided was 
of a new design intended for observation. 
It is a large open car with inclined seats, 
and carries fifty-two passengers. It was 
handsomely decorated and finished, and 
is something new in the trolley car field. 

The election of officers was held Fri- 
day afternoon and resulted as follows: 

A. A. Wright, M. P., Renfrew, Ont., 
president; R. G. Black, superintendent 
Toronto Electric Light Company, first 
vice-president; John Murphy, Ottawa 
Electric Company, second vice-president ; 
C. H. Mortimer, of the Toronto Electrical 
News, secretary-treasurer. 

Executive committee: K. B. Thornton, 


superintendent lines of the Montreal 
Light, Heat and Power Company; A. A. 
Dion, superintendent Ottawa Electrical 
Company; B. F. Reesor, manager Electric 
Light and Power Company, Lindsay, 
Ont.; Chas. B. Hunt, manager London 
Electric Company, London; J. A. Kam- 
merer, director of the Cataract Power 
Company, Hamilton; J. J. Wright, mana- 
ger Toronto Electric Light Company; W. 
Williams, manager Sarnia Gas and Elec- 
tric Company, Sarnia, Ont.; Lewis Bur- 
ran, Quebee Railway, Light and Power 
Company, Quebec, Que.; H. O. Fisk, 
Peterboro (Ont.) Light and Power Com- 
pany; J. W. Purcell, Hiram Walker & 
Sons, Walkerville, Ont. 

The association decided to hold its con- 
vention next year at Niagara Falls. 

Mr. K. B. Thornton, of Montreal, the 
retiring president of the association, and 
Mr. C. H. Mortimer, of Toronto, editor 
of the Electrical News, the secretary- 
treasurer, were untiring in their elforts 
to advance the interests of the association, 
and are to be felicitated over the very suc- 
cessful convention, and of the general 
awakening of the electrical interest which 
scems to have taken place in Canada 
during the past year. 

Among others who were quite active 
in the work of the association were: 
Professor R. B. Owens, McGill Uni- 
versity, Mr. C. F. Sise, Jr., of the Bel! 
Telephone Company, and his brother Mr. 
E. F. Sise of the Northern Electric Manu- 
facturing Company, and Mr. Alfred 
Collyer of Allis-Chalmers-Bullock, Limit- 
ed, and Mr. R. E. T. Pringle. 


The following were the attendants 
registered at headquanters: 


MEMBERS AND VISITORS IN ATTENDANCE, 


K. B. Thornton, president of the Canadian Electrical 
Association, Montreal Light, Heat and Power Company, 
Montreal. 

A. A. Wright. M. P.. president Electric Light and 
Power Company. Renfrew. 

R. G. Block, superintendent Toronto Electric Light 
Company. 

C. H. Mortimer, Electrical Newa, Toronto. 

F. Thomson, F. Thomson & Company, Montreal. 

A. B. Smith, superintendent of 
Telegraph Company, Toronto. 

John Murphy, Ottawa Electric Company. 

A. O. Dion, superintendent Ottawa Electric Company. 

Gordon Henderson, superintendent Cataract Power 
Company, Hamilton. 

B. E. Reesor, manager Georgian Bay Power Company, 

E. A. Evans, Quebec Railway, Light and Power Com- 


reat Northwest 


pany. 
Charles B. Hunt. manager London Electric Company. 
H. Bayne, Canadian Westinghouse Company, 
Montreal. 
J. A. Kammerer, director Cataract Power Company, 
Hamilton. 
J. J. Wright, manager Toronto Electric Light Com- 


any. 
j R. S. Kelsch, consulting engineer. Montreal. 
F. Wilson Fairman, Dominion Wire Company. Mon- 


treal. l 
R. E. T. Pringle, the R. E. T. Pringle Company, Mon- 
t ‘ 


real. 

©, F. Sise, Jr., Bell Telephone Company, Montreal. 

J. M. Mackie, Laurie Engine Company. Montreal. 

J. W. Gilmore, E. F. Phillips's Electric Company, 
Montreal. 

E. A. Seath. John Forman, Montreal. 

W. A. Patterson, Chapman Double Ball Bearing Com- 
pany, Toronto. 

Geo. C. Burnham, Allis-Chalmers-Bullock, Limited, 
Montreal. 

F. B. Brown, Ross & Holgate, Montreal. 
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E. F. Sise. the Wire and Cable Company, Montreal. 
Dr. R. B. Owens, professor of electrical engineering. 
McGill University. 
A J. Fuller, the Canadian Fairbanks Company, Mon- 
treal. 
Wallace C. Johnson, consulting engineer Shawinigan 
Water and Power Company. Montreal. 
W. F. Dean, Canadian General Electric Company, 
Montreal. 
a oya Collyer, Allis-Chalmers-Bullock, Limited, Mon- 
treal. 
Charles W. Price. ELecTRICAL Review, New York. 
ke A. Duff, Canadian Westinghouse Company, Mon- 
treal. 
John S. MacLean, Allis-Chalmers-Bullock, Limited, 
Montreal. 
n A. Burson, Allis-Chalmers-Bullock, Limited, Mon- 
treal. 
H. A. Moore, Allis-Chalmers-Bullock. Limited, Mon- 
treal. 
W. Bradshaw, Westinghouse Electric and Manufac- 
turing Company, Pittsburg. 
C. W. Bongard, the Wire and Cable Company, Tor- 
onto. 
George A. Stanley, Canadian Westinghouse Company, 
Montreal. 
H. Woodcock, Montreal Street Railway. 
C. W. Henderson, Canadian Westinghouse Company, 
Montreal. 
C. w. Johnson, Allis-Chalmers-Bullock, Limited, 
Montreal. 
5 R. T. MacKeen, Canadian Genaral Electric Company, 
oronto, 
R. M. Wilson. Montreal Light, Heat and Power Com- 
pany. 
A. Esling., R. E. T. Pringle Company, Toronto. 
a W. Smith, Canadian Westinghouse Company, Mon- 
treal. 
T F. Kenny, Allis-Chalmers-Bullock, Limited, Mon- 
treal. 
H. H. Henshaw, Allis-Chalmers-Bullock, Limited, 
Montreal. 
James J. Campbell, Jr.. Canadian Westinghouse 
Compan . Montreal. 
: . Warren, Allis-Chalmers-Bullock, Limited, 
Montreal. 
E. M. Breed, Canadian Westinghouse Company, Mon- 
treal. 
R. E. Brandeis, G. M. Gest, contractor, New York and 
Montreal. 
Alex. Barrie, the Wire and Cable Company, Montreal. 
J. W. Purtell, Hiram Walker & Sons, Walkervitle. 
W. P. Ambos, Osborne Flexible Conduit Company, 
New York. 
Kobert J. Smith, Canadian Electric and Water Power 
Company, Perth. 
ü George Buliock, Allis-Chalmers-Bullock, Limited, 
ontreal, 
W. P. Roper, Canadian General Electric Company, 
Montreal. 
Thomas Hilliard, Canadian General Electric Com- 
pany. Ottawa. 
. P. Hannam, Canada Foundry Company, Toronto, 
George C. Rough, Packard Electric Company, St. 
Catharines. 
Gecrge H. Weaver, Dominion Foundry Supply 
Company. Montreal. 
J. Herbert Hall, Conduits Company. Limited, To- 
Ponto. 
P. G. Gossler, J. G. White & Company, New York. 
reipsa Jubuson, Dominion Bridge Company, Mon- 
treal. 
Ormond Higman, chief electrical engineer, Inland 
Revenue Department, Ottawa. 
T. H. Bibber, American Circular Loom Company, 
New York. 
E. Irving, manager Sunbeam Incandescent Lamp 
Company, st. Catharines. 
i J : W. Pilcher, Canadian General Electric Company, 
alifax. 
H Va C. Starr, Canadian Westinghouse Company, 
alifax. 
F. Rose, Canadian General Electric Company, To- 
ronto. 
W. H. Reynolds, Canadian General Electric Com- 
pany. Montreal. 
H. B. Douglas, Canadian White pany Montreal. 
H.C. Hitch, Canadian White Company, Montreal. 
P. D. Rutty, Canadian White Company, Montreal. 
Sheldon Cary, Jandus Electric soupen; Cleveland. 
J. A. Thibodeau. Pembroke Electric Light Company. 
Louis W. Pratt, Brantford Electric and Operating 
Company. 
E. 1. Jenking. Canadian General Electric Company, 
aronto. 
H. O. Fisk, Peterboro Light and Power Company. 
H. o. Hart Canadian Westinghouse, Hamilton. 
N. S. Braden, Canadian Westinghouse Company, 
Ha milton. 
B. F. Selby. Canadian General Electric, Toronto. 
T. R. rice, Sunbeam Incandescent Light Company 
of Canada, Limited. 
A. M. Wickens. Canadian Casualty and Boiler In- 
surance Company, Toronto. 
, P. H. Hoover, New York Insulated Wire Company, 
New York. 
C. 8. Stokes, Canadian Westinghouse. Montreal. 
Nelson Grayhurn, Montreal Street. Railway. 
John H. Webber, Montreal Rolling Mills, Toronto, 
Ontario. 
W. Williams, manager Sarnia Gas and Electric Com- 
peny. Sarnia, Ontario. 
Paul F. Sise, Northern Electric Company Montreal. 
H. H. Scott, Canadian Electric an ater Power 
Company. Perth. 
+ J. W. Campbell, Canadian General Electric Company. 
oronto, Ontario. 
Tot” Bucke, Canadian Genera! Electric Company, 


: Paul J. Myler, Canadian Westinghouse Company, 
amilton. 


y Eukene Waugh, General Chemical Company, New 


youn? Trainor, Canadian Copper Company, New 


C J. D Lachapelle. Richelieu & Ontario Navigation 
Ompany. Montreal. 
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C. W. Schiedel, manager Waterloo Electric Light 
Company, Waterloo, Ontario. 

E. D. Brand, Berlin Electric Company. Berlin. 

M. C. Hall. Berlin Electric Company, Berlin. 

John Cochrane, Berlin Electric Company, Berlin, 
Ontario. 

J.D. Hathaway, Wire and Cable Company. Montreal. 

E. Barbour, New York Central Railway, Mon- 
treal. 

E. R. Frost, Jacques Electrice Company, Quebec. 

J. M. Deagle, Cataract Electric Company, Cataract, 
Ontario. 

A. B. Lambe, Canadian General Electric, Toronto. 

D. E. Blair, Montreal Street Railway. 

D. P. Burke, Ottawa & Hull Power Manufacturing 
Company, Ottawa, Ontario. 

W. L. Macfarlane, St. Lawrence Power Company, 
Cornwall, Ontario. 

C. H. Abbott, R. E. T. Pringle Company, Limited, St. 
John, New Brunswick. 

R. B. Reid, Breadmore Leather Company, Toronto. 

R. B. Hamilton, Packhard Electric Company, 8t. 
Catharines, Ontario. 

W. C. Girard, Farnham Electric Company, Farnham, 
Province of Quebec. 

G. R. Duncan, Montreal Pipe Foundry Company, 
Three Rivers, Province of Quebec. i 

Lewis Burran, Quebec Railway Light and Power 
Company, Quebec, Province of Quebec. 

E. H. Leonard, Electrice Engineering Company, 
Montreal. 
i p. McQuaid, Electric Engineering Company, Mon- 

real. 

Thomas H. McCauley, general superintendent munic- 
ipal plant, corporation of Port Arthur, Port Arthur, 
Ontario. 

F. S. Jones, superintendent Electric Light and Tele- 
phone “oompany ort William, Cntario. 

Charles L. Farrar, Laketield Light and Power Com- 
pany, Lakefield, Ontario. 

. Beecroft, Barrie Electric Light Company, Barrie. 

Ontario. 

H. G. Taylor, Montreal Street Railway. 
. G. Ross, Montreal Street Railway. 
. MacDonald, Montreal Street Railway. 
. Trudeau, Montreal Street Railway. 
. Byrd, Montreal Street Railway. 
. Lockhart, Montreal Street Railway. 
. M. Hannaford, Montreal Street Railway. 
. Chapman, Montreal Street Railway. 
. Boyer, Montreal Street Railway. 
ubec, Montreal Street Railway. 
obertson, Montreal Street Railway. 
. Smith, Montreal Street Railway. 
. W. Casey, Montreal Street Railway. 
eilson, Montreal Street. Railway. 
. Gaboury, Montreal Street Railway. 
. Reid, Montreal Street Railway. 
Bengough, Canadian Engineer, Toronto, 
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. S. Keith, Canadian Machinery, Toronto. 
ert Fogarty, Fogarty Brothers, Montreal. 
. Humphries, Electric Repair Company, Montreal. 
F. A. Chisholm, St. John’s Electric Light Company, 
St. John’s, Province of Quebec. 
C. Thomson, Fred Thomson & Company, Montreal. 
W. D. Bird, Montreal Light, Heat and Power tom- 
pany, Montreal. 
í Lacana Rousseau, Canada Electric Company, Mon- 
real. 
T. D. Lonergan, Chateau Frontenac, Quebec. 
H. Grandbois, St. Casimir, Province of Quebec. 
J. Dick, Montreal Street Railway Company. 
Philip M. Walder. representing the R. E. T. Pringle 
Company fy Limited, Montreal, Province of Quebec. 
J. A. Fletcher, the R. £. T. Pringle Company, Limited, 


Lo’ 


Montreal. 
W. P. Kearney, Packhard Electric Company. Montreal. 
J. Sangster, Hamilton Cataract Power, Light and 
Traction Company, Power Glen, Ontario. 
Frank P. Vaughan. electrical engineer and contractor, 
St. John, New Brunswick. 
L. A. Herdt, McGill University, Montreal. 
D. H. Hudson, Hudsoo Electrical Supply Company, 
Winnipeg. Manitoba. 
Robert J. Mercur. Canadian Iron and Foundry Com- 
pany Montreal, Province of Quebec. 
enry C. Kelley, Turbine Engineering Company, 
New York. 
John J. Yorke, chief engineer St. Lawrence Sugar 
Retining Company, Montreal. 
F. Jno. Beil, Canadian General Electric Company, 
Montreal. 
C. G. Keyes, Ottawa Electric Company, Ottawa, 
Ontario. 
J. M. Robertson, Montreal Light, Heat and Power 
Company, Montreal. 
W. E. Simmons, the Bracebridge Light and Power 
Company, Bracebridge. Ontario. 
Milton Ney, Bracebridge Electric Light and Power 
Company. Bracebridge. 
G. M. Wright, the R. E. T. Pringle Company, Limited, 
Montreal. 
R. H. Balfour, Montreal Light, Heat and Power Com- 
pany, Montreal. 
. Porteous, Canadian White Company, Montreal. 
H. E. Blatch, Canadian Westinghouse Company, 
Montreal. 
M. A. Sammett, Montreal Light, Heat and Power 
Company. Montreal. 
i a M. R. Fairbairn, Canadian Pacific Railroad, Mon- 
real. 
W. B. Shaw, Montreal Electric Company. 
aaa F. R. Jones, Wire and Cable Company, Mon- 
treal. 
A. E. Sangster. St. Francis Hydraulic pasta rake 
A. Sangster, Sherbrooke Power, Light and Heat Com- 


pany. 

H. G. Steele, secretary Pittsburgh Transformer Com- 
pany, Pittsburgh. 

Dermot McEvoy, Canadian Rubber Company, Mon- 
treal. 

Thomas Rogers, Great North West Telegraph Com- 
pany. Montreal. 

James Johnson. Publice Works Department. Ottawa. 

H. W. Weller. Babeoek & Wileox, Limited, Montreal. 

Fred Beck, Westinghouse Company, New York. 


19 


A H. Hughes, H. W. Johns-Manville Company. Mon- 
treal. 

W.J. O'Leary. W. J. O'Leary & Company. Montreal. 

George H. Olney. E. F. Phillips's Electrical Works. 
Montreal, 

R. F. Jones. Bell Telephone Company. Montreal. 

Robert W. Hogg, Canadian General Electric Com- 
pany, Montreal 

J. P. Thomson, E. F. Phillips's Electrical Works. 
Toronto. 

C. G. Buck, J. A. Dawson & Company, Montreal. 

S. A. Stephens, J. A. Dawson & Company. Montreal. 

F. J. Parsons, McDonald & Willson, Montreal. 

Thomas R. Fulton, E. Phillips's Electric Company, 
Montreal. 

L. Rubenstein, Montreal Light, Heat and Power Com- 
pany, Montreal. 
; ee Mullen, Allis-Chalmers- Bullock, Limited, Mon- 

real. 

J.8. Hartman. engineering department Canada Car 
Company, Montreal. 

J. A. Burnett, Montreal Light, Heat aod Power Com- 
pany, Montreal. 

. Warren, Packard Electric Company. Montreal. 
Q Ly Peni Quebec-Jacques Cartier Electric Company, 
uebec. 

J. A. Burns, Munderloh & Company. Montreal. 

F. G. O'Grady, the Canadian Iron and foundry Com. 
pany. Montreal. 

H. K. Deutcher, Allis-Chalmers-Bullock. Limited, 
Montreal. 

Norman M. Campbell, Canadian Rand Drill Company, 
Montreal. 

. A. Hamilton. the Westinghouse Electric and 

Manufacturing Company, Pittsburg. 

Alister Maclean, Robb Engineering Company, Mon- 


treal. 

A. P. Doddridge, Quebec Railway, Light and Power 
Company. 

Thomas F. Niven, secretary Otis Elevator Company, 
Montreal. 

A. R. Henry. Ross & Holgate. Montreal. 

W. McLea Walbank, vice-president Montreal Light, 
Heat and Power Company. 

George S. Chester. Westinghouse Electric and Manu- 
facturing Company, Pittsbury. 

D. H. Wilson, American Locomotive and Machine 
Company, Montreal. 

E. A. Rhys-Roberts, Dominion Bridge Company. 
Montreal. 

J. Norman Smith. Roars & Holgate. Montreal, 

P. R. Diamond, Canadian Bronze Company. Montreal. 

J. E. Hutchinson, Ottawa Electric Railway Company. 

A. J. Gorrie, Great Northern Railway, Montreal. 

8. T. Callaway, Locomotive and Machine Company. 
Montreal. 

F. H. Pitcher, Montreal Water and Power Company. 

E. R. Carrington, Thiel Detective Company, Montreal. 

Albert Maclaren, president James Maclaren Com- 
pany, Limited, Buckingham. 

. S. Leetham, the Lievre Valley Power, Traction 

and Manufacturing Company, Buckingham. 

Fred Hatch. Martin Manufacturing Company, Whitby, 

C. A. Waterous, Waterous Engine Works, Brantford. 

H. Stansfield Dodd, Dodd Electrical Company, 
Toronto. 

W. M. Andrew, Canadian Westinghouse Company, 
Toronto. 

A. H. Charles Dalley. Westinghouse Machine Com- 
pany: Chicago, It. 

. Camp. W. J. O'Leary Company. Montreal. 
A. L. Doremus, Crocker-W heeler Company, Ampere. 


. J, 
Charles S. Powell, Westinghouse Company. New York. 
Louis Yorston, Montreal Light, Heat and Power Com- 
pany, Montreal. 
Jno M. Cox, Montreal Light. Heat and Power Com- 
pany. Montreal. 
. B. Pope, Montreal Light, Heat and Power Coni- 
pany, Montreal. 
R. N. Robbins, Sherbrooke Power, Light and Heat 
Company, Sherbrooke, Province of Quebec. 
H. McPhee, Fred Tnomson Company. Montreal. 
Jos. Wood, Jr., Nova Scotia Steel and Coal Company, 
New Glasgow and Sidney Wines, Nova Scotia. 
L. A. Howland, Reid Newfoundland Company, St. 
John's, Newfoundland. 
a oF Curry, Rose Curry Company, Amherst, Nova 
otia. 
A. P. Horner, Canadian General Electric Company, 
Montreal. 
A. N. Dufresne, St. Cesaire Hydraulic Company. St. 
Cesaire, Province of Quebec. 
Thos. T. Renton, Campbell-Renton, Kingstown, 
Ontario. 
‘i S. B. Condit. Jr.. Conduits Company, Limited, Boston, 
ANN, 
Frank Marchand, St. Cesaire Hydraulic Company, St. 
John‘a, Province of Quebec. 
F. D. Gillies, Montreal Light, Heat and Power Com- 
pany, Montreal. 
G. R. Jonghins, Intercolonial Railway. Moncton, New 
Brunswick 
A. Lundberg, Canadian Society of Civil Engineers, 
Montreal. 
R. H. Zaritz, Allis-Chalmers-Bullock, Limited, 
Toronto. 
C. A. Ring. Royal Pulp and Paper Company, East 
Angus, Province of Quebec. 
J. W. Blanchet, St. Cesaire Hydraulic Company, 
Montreal. 
J. A. Picard, St. Cesaire Hydraulic Company, 
Montreal. 
H. Laporte, mayor, Montreal. 
M. K. Adams, Crescent Electric Company, Montreal. 
A. S. Forman, John Forman, Montreal. 
W. D. Hall. Grand Trunk Railroad, Montreal. 
Geo. W. Sadler, Sadler & Howarth, Montreal and 
Toronto. 
L. A. Casgrain, manager Chicoutimi Electric Com- 
pany. Chicoutimi. 
“ C. O Brien, Canadian Electrical Association, Mon- 
treal. 
C. Lesperance, Farnham Electric Light Company, 
Farnham. 
A. J. Carroll. NT one Electric Company, Montreal. 
W. A. Walker, Phillips's Electric Company, Montreal, 
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American Institute of Electrical Engineers. 


Twenty-Second Annual Convention Held at Asheville, N. C., June 19-22. 


HE twenty-second annual conven- 


tion of the American In- 
stitute of Electrical Engineers 
was held at Asheville, N. C., June 
19-22. The proceedings of Monday, 


the first day, were reported in the ELEC- 
‘TRICAL REVIEW of June 24. Tuesday 
-morning’s session was given over to rail- 
road. papers. The first to be presented 
was entitled ‘“Three-Phase Traction,” 
and it was read by Mr. F. N. Waterman, 
of New York. This was followed by a 
paper by Mr. C. de Muralt, of New York, 
entitled “Heavy Electric Traction Prob- 
lems in Electrical Engineering.” Mr. S. 
T. Dodd, of Schenectady, N. Y., read a 
paper entitled “Weight Distribution on 
‘Electric Locomotives as Affected by 
Motor Suspension and Drawbar Pull.” 
As the presentation of these papers had 
consumed the entire morning, it was de- 


cided to hold a special session in the even- . 


ing to complete the programme for the 
day. | | 

In the afternoon a visit was paid to the 
‘Weaver Power Company’s station near 
Asheville. 

The special session was called to order 
at 8.30 in the evening, with Professor W. 
E. Goldsborough in the chair, and pro- 
ceeded to the reading and discussion of 
the paper by Mr. William McClellan, of 
Philadelphia, Pa., on “The Choice of 
Motors in Steam and Electric Practice,” 
and the paper entitled “Electrical Feat- 
ures of Block Signaling,’ by Mr. L. H. 
Thullen. 

After the meeting adjourned a ball was 
held at the Battery Park Hotel. 

At Wednesday morning’s session papers 
upon electrical design were taken up. 
These were “Limits of Injurious Spark- 
ing in Direct-Current Commutation,” by 
Mr. Thorburn Reid, of New York; “The 
Design of Induction Motors, with Special 
Reference to Magnetic Leakage,” Mr. C. 
A. Adams, Green Harbor, Mass. ; “Limita- 
tions in Direct-Current Machine Design,” 
by Mr. Sebastian Senstius, and “A New 
Instrument for the Measurement of Al- 
ternating Currents,” bv Mr. E. F. North- 
rup. The paper entitled “Eddy Currents 
in Large Slot-Wound Conductors,” pre- 
sented by Mr. A. B. Field, was read by 
title. | 

In the afternoon excursions in special 
electric cars were made to various points 
of interest in and around Asheville, end- 


ing at the grounds of the Swannanoa Golf 
Club, where tea was served. 

In the evening an enjoyable banquet 
was tendered the visiting members by the 
local members. The banquet hall was 
handsomely decorated with electric lights 
and a large illuminated Institute badge. 
The tables were decorated with rhododen- 
drons and cotton plants. The following 
toasts were offered: “Our First Visit 
South,” President John W. Lieb, Jr.; 


“Our Visitors,’ Mayor Alfred S. Barnard, 


Asheville; “The Institute,’ Dr. Schuyler 
S. Wheeler, president-elect; “Industrial 
Developments of the South,” Mr. John 
H. Finney, of the local committee; 
“Our Technical Institutions,’ Dr. Samuel 
Sheldon; “Theory and Practice,” Dr. C. 
P. Steinmetz; “Utilization of Natural Re- 
sources by Electricity,” Dr. F. A. C. Per- 
rine. The toastmaster was Mr. T. C. 
Martin, of New York. 

Thursday morning’s session took up 
papers describing new developments. They 
are as follows: “Water Powers of -the 
Southeastern Appalachian Region,” Dr. 
F. A. C. Perrine, New York; “Develop- 
ment of the Ontario Power Company,” 
P. N. Nunn, Niagara Falls, N. Y.; “A 
New Induction Generator,” by William 
Stanley and G. Faccioli, Great Barring- 
ton, Mass.; “A New Carbon Filament,” 
John W. Howell, Newark, N. J.; “Note 
on a Simple Device for Finding the Slip 
of an Induction Motor,” by Professor 
Charles A. Perkins, Knoxville, Tenn. 
The paper by Professor George D. Shep- 
ardson, of Minneapolis, Minn., entitled 
“Notes on the Power-Factor of the Alter- 
nating-Current Arc,” was read by title. 

In the afternoon special cars took the 
visitors to All Souls’ Church, at Bilt- 
more, where an organ recital was given. 
In the evening a smoker was held at the 
Albemarle Club. 

On Friday morning special cars took 
the visitors on a trip to the beautiful 
lake Toxaway, in the Sapphire Country. 

Although the attendance at Asheville 
was not as large as had been hoped, the 
meetings themselves were well attended, 
and the discussions full and to the point. 
The social entertainments were exception- 
ally enjoyable, as the local committee had 
spared no effort in providing for the com- 
fort and pleasure of the visitors. All of 
the visitors were charmed with the beauty 
of the country, and with the hospitality 
of the citizens of Asheville. Everything 
that would add to the enjovment of the 
convention was provided. Special cars 
were available when anv trips were to be 
made. The Asheville Telephone Com- 


- Western 


pany, the American Telephone and Tele- 
graph Company, and the Southern Bell 
Telephone and Telegraph Company 
authorized free service for the week over 
local and long-distance lines, before the 
hour of 10 a. M. and after 5 p. M. The 
Union Telegraph Company 
authorized free service to members of the 
Institute from June 19 to June 24, in- 
clusive. The privileges of the Asheville 
Club, of the Albemarle Club, and of the 
Swannanoa Golf Club were extended to 
the convention. Those who contributed 
to the local committee fund for entertain- 
ing the visitors were the merchants of 
Asheville, | Allis-Chalmers Company, 
American Circular Loom Company, 


American Telephone and Telegraph Com- 


pany, Asheville Board of Trade, Asheville 
Electric Company, Biltmore Estate, Bat- 
tery Park Hotel, Catawba Power Com- 
pany, Coxe Estate, Gamewell Fire-Alarm 
Company, Gould Storage Battery Com- 
pany, Pittsburgh Reduction Company, 


‘Southern Bell Telephone and Telegraph 


Company, Toxaway Company, Weaver 
Power Company, and the Westinghouse 
Electric and Manufacturing Company. 

A resolution was offered by Mr. Carl 
Hering, which criticised our present 
forestry methods and asked that the situa- 
tion be brought to the attention of the 
federal and the several state governments 
for consideration. The resolution was 
seconded by Dr. Perrine, who pointed out 
the seriousness of the problem and the 


futility of the present methods of protect- 


ing forests. The chief danger is from 
fire, and almost nothing is done to avoid 
this. It was passed. | 

Before adjournment, resolutions were 
passed thanking all those who had con- 
tributed to the entertainment of the 
visitors. 

At the close of the business, President 
Lieb introduced President-elect Wheeler 
who was greeted heartily and the conven- 
tion was then declared adjourned. 


PAPERS AND DISCUSSIONS. 
“HIGH-POWER SURGES IN ELECTRIC DISTRI- 
BUTION SYSTEMS OF GREAT MAG- 
NITUDE.” 

C. P. STEINMETZ, 

In this paper Dr. Steinmetz gives a re- 
view, investigation and discussion of a 
high-power surge which occurred in the 
high-potential distribution system of the 
Manhattan Railway in New York city 
during the early days of its electric opera- 
tion. The circuits to the eight substa- 
tions are described, and the- network char- 
acteristics detailed. The surging resulted 
in a complete shutdown of the power sta- 
tion twice within two days. The most 
characteristic feature was the enormous 
volume and relatively low frequency of 
the oscillating surge, which explained the 
severity of tthe destruction and its 
widespread extent. The matter is then 
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taken up mathematically, the phenomena 
of wave trains and the frequency of 
propagation along the circuit recciving 
careful attention. The burning out of 
the fuses of some 2,300-volt transformers 
without destruction of these transformers 
is explained by assuming that the high- 
pressure oscillation penetrated to these 
transformers, and that their primary 
pressure rose so as to bring the iron of 
the transformers beyond magnetic satura- 
tion and blow the fuses by excessive ex- 
citing current due to magnetic saturation. 


“AN EXPERIMENTAL STUDY ON COMMER- 
CILL LINES OF THE RISE OF POTEN- 
TIAL DUE TO STATIC DISTURBANCES, 
CAUSED BY SWITCHING, GROUNDING, 
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ETC. 
PERCY H. THOMAS. 


This paper discusses the formation and 

characteristics of electric waves causing 
changes of potential in a circuit at various 
points. It is often convenient to think 
of a charged commercial electric circuit 
as a long, stretched spiral spring that is 
being pulled in all directions, but in a 
state of equilibrium except for a certain 
motion representing the normal flow of 
current. If any of the supports of this 
spring, which are analogous to the insu- 
lation of the electric circuit, gives way, 
there will be a sudden release and motion 
of a portion of the spring, usually result- 
ing in little disturbances of waves 
throughout its full extent, which, in 
turn, will produce mechanical strains at 
various points. Similarly, the electric 
circuit charged at the instant of the 
highest electromotive force with quanti- 
ties of energy in the form of electric 
charges at all points where capacity exists, 
and in the form of magnetism at all 
points where inductance and current ex- 
ist, will suffer a shock, amd an electrical 
surging throughout different parts when- 
ever any breakdown of insulation occurs, 
or other disturbance takes place that tends 
to change the distribution of the stored 
energy. The surging and oscillations 
resulting from a disturbance of equilib- 
rium will continue until a new condition 
of equilibrium is established, and in 
doing so will cause a rise of potential 
above normal in some point or points of 
the system, if the discharges are of such 
a nature that, in accordance with any of 
the principles already laid down, a rise 
of potential should properly occur. De- 
scriptions of the tests conducted on the 
transmission lines of the Telluride Power 
Company, the Missouri River Power 
Company, and the Utah Light and Power 
Company are given. 

The discussion of these papers was 
opened hy Mr. H. G. Stott, of New York. 
who outlined what had been done to pre- 
vent a repetition of the trouble studied by 
Mr. Steinmetz. During these disturbances 
one generator and thirteen cables had been 
put out of commission. No damage at 
all occurred at any of the substations. It 
had been found that the static ground de- 
tectors show a ground from five to twenty- 
five minutes before a short-circuit occurs. 
If there were but one or two cables, this 
i~dication would allow time for the faulty 


‘of the transmission 
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cable to be detected and cut out of service; 
but as, under the old arrangement, it 
would be necessary to telephone from the 


central station to the substations, and thus 


separate the cables one after another, and 


test them for grounds, and as this process 


takes several minutes for each test, it 
would only be by accident that the faulty 


‘cable could be taken out of service before 


the short-circuit occurred. With the thirty 
cables in use, the old method would take 
about three-quarters of an hour. It was 
therefore decided to ground the neutral 
point of the system. The question was 
raised, what would happen in this case to 
the lead sheathing of the cables should a 
short-circuit occur. To avoid any trouble 
here, resistances were put in series with 
the lead sheaths, these resistances being 
capable of carrying 1,000 amperes for six 
minutes. They have a resistance of about 
six ohms. An overload relay is also in- 
stalled at each end of the feeders, so that, 
in case of a short-circuit, the faulty cable 
is picked out and the oil switches 
at the stations opened. It is 
hoped to put this protective system into 
service during the present week. Mr. 


Stott said that, in every case where a short- 


circuit occurred, the damage was done at 
a manhole, and that they had been led to 
the conclusion that it was due to arcs in 
the open air. In order to prevent, in every 
way possible, such arcs, these portions of 
the cable have been enclosed in iron boxes, 
leaving no part of the cable itself open to 
the air, and giving no opportunity for an 
arc to arise. No trouble at all had oc- 
curred in any of the ducts. Since this has 
been done, short-circuits have occurred on 
the feeders, but there has been no rise of 
potential brought about by them. 

Mr. P. N. Nunn,of Niagara Falls, N. Y., 
said that the field of transmission and 
distribution of electric power is much be- 
hind other features of the work. Finan- 
ciers are continually asking engineers what 
guarantees of success can be given. They 


‘are not satisfied with having examples of 


successful plants pointed out to them, but 
they wish to know exactly what these 
plants are doing, what difficulties they en- 
counter, and how they are dealing with 
them. Service from electric power plants 
is more continuous and secure than any 
other power service, but this 1s not true 
lines themselves. 
Originally it was the transformers which 
were held in doubt, but now they are safe 
and reliable. At one time the insulators 
were the limiting factor, and the point at 
which trouble occurred, but insulators are 
at the present time reliable. Taking the 
transmission line as a whole, there is a 
feeling of uncertainty, and while we know 
much of the theorv of electrical transmis- 
sion, we are deficient in the application. 
There is no means of cutting out sections 
of a large transmission svstem without en- 
dangering the entire system. Lightning 
is a trouble that can not be helped, but it 
is humiliating to cause a shutdown of an 
entire plant when one wants to cut out 
but one feeder. We must have a better 
working comprehension of the line distur- 
bances we are setting up before we extend 
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our lines, and we must have better ap- 
paratus for controlling them. 

Mr. S. M. Kintner, Pittsburg, Pa., said 
that Dr. Steinmetz’s theory has been borne 
out by his tests. He has obtained in the 
open air oscillating arcs which must have 
been caused by voltages two or three times 
as great as the impressed. 

Dr. F. A. C. Perrine said that it was 
not evident that in suppressing the higher 
frequencies we will be able to protect lines 


-in all cases, nor is it sufficient to prevent 


the formation of ares in the open air. He 
mentioned a case in California where an 
oil switch was blown to pieces by an arc 
formed when it was opened. He spoke of 
another case in Hartford, Ct., where, dur- 
ing the test of a lightning arrester, a cir- 
cult-breaker was opened and resulted in 
putting out all the lights of the system. 
As lightning arresters become more and 
more perfect, the sudden stoppage of the 


‘heavy currents set up may lead to trouble. 


Dr. Perrine paid a tribute -to the Tellu- 
ride Power Company for the experimental 
work which it had allowed to be conducted 
on its lines. This has led to information 
of inestimable value to the transmission 
engineer. He said that Dr. Steinmetz’s 
paper was practical and not theoretical, 
since it was based upon an actual occur- 
rence. Mr. Thomas’s paper showed the 
worst conditions which could occur under 
the conditions of the test, but if the latter 
had been worse, the former must also have 
been more disastrous. Dr. Perrine laid 
much stress upon the fact that there is no 
harmless static discharge. A static dis- 
charge always means a leak, and is apt to 
lead to trouble. It can be stopped by the 
use of better insulators. 

Mr. H. W. Fisher, Pittsburg, Pa., said 
that it was possible to get a great rise of 
voltage without the formation of an arc 
in the air. This may even occur with a 
short length of cable, as he personally had 
observed. 

Mr. John W. Lieb, Jr., New York, 
dwelt upon the fallibility of human opera- 
tors. The safest precaution against the 
failure of the human element is secured 
by the introduction of interlocking gear, 
which will assist greatly in preventing dis- 
aster due to a thoughtless action. A com- 
plete shutdown of a large system is a 
serious matter, not only on account of the 
interruption to continuity of service, but 
because of the difficulty of starting the 
svstem again. Each substation must be 
communicated with and thrown on the 
svstem one at a time. To do this requires 


‘time, and the process should be practised, 


although it is almost impossible to do so. 
The New York Edison Company had an 
opportunity of testing the rapidity with 
which a large svstem can be started re- 
cently, when the electrical service in 
Dreamland, Coney Island, was supplied 
from the Manhattan power-house. 

Dr. Samuel Sheldon, Brooklyn, N. Y., 
called attention to the change in resist- 
ance, inductance and capacity due to the 
high frequencies of the surges. He asked 
whether the resistance is not the con- 
trolling factor in such cases. 

In closing the discussion, Dr. Steinmetz 
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said that the destructive element in the 
case considered was of low frequency, but 
that this would not have occurred had it 
not been for high-frequency surges. 

Mr. Thomas did not think that the 
trouble described by Dr. Steinmetz had 
been caused by the rapid extinguishing 
and reestablishing of a heavy arc. He 
thought that there must be some other 
cause. He had been able to prearrange a 
circuit which would give results similar 
to those described by Dr. Steinmetz. Con- 
sider a three-phase generator supplying 
power to the bus-bars, from which two 
three-phase circuits were carried to trans- 
formers connected in delta. Let one of 
these circuits supply power to a rotary con- 
verter; the other being idle. If a ground 
occur on one conductor of the second 
three-phase line, and continue until the 
conductor 1s burned in two, and then the 
arc between the far end of the conductor 
and the ground be extinguished, the sys- 
tem will be unbalanced, and the heavy 
discharge taking place through the ground 
will set up a serious disturbance in the 
system. There will then be a large capac- 
ity fed through inductance to the 
ground. Assuming this condition to occur 
in the case described by Dr. Steinmetz, a 
calculation of the frequency shows that 
partial resonance would occur. This 
partial resonance would gradually build 
up the voltage, which would break down 
another cable and cut it out. The voltage 
would again build up until another cable 
broke down and was cut out. He believed 
that this was about what had occurred in 
New York. Mr. Thomas further pointed 
out the opportunity for error in judging 
the electromotive force which started the 
are by assuming this to jump directly 
through the air. The spark may be started 
hy a discharge from the insulator, which 
forms the arc, and which rises and bridges 
across a longer distance. If the explana- 
tion offered above were the true one, 
grounding the neutral would stop the 
trouble, since it would cause the defective 
cable to be cut out. Mr. Thomas said 
that one result of his paper was the fol- 
lowing maxim: “Never allow single- 
pole protective devices to be used.” 

Dr. Steinmetz, replying to Mr. Thomas, 
said that while fuses had fallen into bad 
repute, recent tests with an oscillograph 
showed that fuses do not cause trouble 
when used in branch lines. He thought 
that engineers should consider the matter 
and allow them to be used im such cases, 
since they would thus effect a consider- 
able saving of expensive apparatus. Mr. 
Thomas’s paper shows that the surging 
was at the fundamental] harmonic; that 
this surging was not the traveling wave 
which he had discussed. At Kalamazoo 
he himself had obtained oscillograph 
records of great surges of potential of a 
similar kind. His conclusion is that the 
are was established by self-rupture. It 
opened itself with extreme suddenness. It 
was then reestablished, and again broke, 
and so on. This peculiar arc was de- 
scribed by the paper on “Non-Arcing 
Metals,” read before the Institute in 1892 
by Mr. Alexander Jay Wurts. The 
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same condition exists in electrolytic in- 
terrupters. A discharge takes place 
through such low resistance that the volt- 
age at the discharging point drops to zero. 
The are then opens suddenly and remains 
open for some time. The sudden stop- 
page of the are causes the potential to 
rise again, and the process is repeated. 


The frequency of these current impulses 


is determined by the time during which 
the arc persists and the time during which 
the arc is open. The first period depends 
upon the time required to heat the air 
and to cause an explosion. The second 
depends upon the time required to charge 
the condenser represented by the system 
through the inductance of the system to a 
breakdown voltage. 


“THE CONSTANT-CURRENT, MERCURY-ARC 
RECTIFIER.” 
C. P. STEINMETZ. 

In this paper Dr. Steinmetz gives first 
a general description of the mercury-are 
rectifier. The operation of the mercury- 
arc rectifier is based on the phenomena 
of the electric arc to be a good conductor 
in the direction of the arc blast, but a 
non-conductor in the opposite direction, 
and so pass only uni-directional currents. 
In an electric are the current is carried 
across the gap between the terminals by 
a bridge of conducting vapor consisting 
of the material of the negative or cathode, 
which is produced and constantly re- 
plenished by the cathode blast. An elec- 
tric arc, therefore, can not spontaneously 
establish itself. Before current can flow 
as an arc across the gap between two 
terminals, the arc flame or bridge of 
vapor must exist—that is, energy must 
have been expended for establishing this 
vapor bridge. 

A description is given of the rectifier 
system, and the characteristics of the 
system analyzed. Oscillograph curves of 


-the constant-current rectifier are shown, 


and the paper is concluded by a mathe- 
matical analysis and calculation. 

The discussion was opened by Presi- 
dent Lieb, who said that the alternating- 
current arc lamp is not equivalent to the 
direct-curremt arcs, and that the rectifier 
described by Dr. Steinmetz promised to 
be of great service. 

Mr. John W. Howell, Newark, N. J., 
believes that there is a large field for 
this application of the mercury-are recti- 
fier, which would enable direct-current 
arc systems to be operated from the three- 
phase supply system by means of a simple, 
inexpensive device. 

Mr. Thomas held that the discharge 
through the lamp was not a true arc. He 
believes that the vapor contained in the 
mercury vapor lamps and rectifiers is 
rather an impedance to the flow of current 
than an assistance. 

Dr. F. A. C. Perrine stated that the 
rectifying action of mercury vapors was 
discovered by Jamin in 1885, and that 
he himself had experimented with it in 
1888. The new idea is the use of the 
mercury are in an enclosed tube. 

In closing the discussion Dr. Steinmetz 
said that the power consumed by such a 
svstem had been measured by alternating- 
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current and direct-current wattmeters 
placed in series, and that the difference of 
the readings of the two instruments was 
so slight as to be negligible in practical 
operation. He held that an arc does exist 
in the rectifier, and upon this assumption 
he had succeeded in developing the ap- 
paratus. The rectifying action is not 
limited to mercury, but is observed with 
all metals. 


“DATA RELATING TO ELECTRIC CONDUCTORS 
AND CABLES.” 


HENRY W. FISHER. 


This paper discusses the characteristics 
of stranded cables and the phenomena of 
current flow in the conductors. Curves 
are given showing the heat-conducting 
properties of water, air and insulating 
compounds, the change of insulation and 
capacity with temperature for various 
forms of conductors, and other cable char- 
acteristics. It is difficult to predict at 
this time the maximum pressures that 
may be transmitted through cables in the 
near future. The experienced manufac- 
turer can construct cables that will with- 
stand very high pressures at the factory; 
but without subjecting such cables to 
pressures operating under working condi- 
tions for a long time, it is impossible to 
tell how they will withstand high press- 
ures continually, and abnormally high 
ones occasionally. All cables which are 
to be placed underground should be pro- 
vided with lead covers, because, even if 
the insulated conductor can be submerged 
in water for an indefinite time without 
breaking down under pressure tests, yet 
if an unleaded cable of the same material 
be placed in ducts, sooner or later some 
ingredient that will injure it will get into 
the ducts or manholes. 

The discussion on this paper was 
opened by Mr. H. G. Stott, who compli- 
mented the author upon the departure 
from previous tradition which did not 
allow such information to be published. 
He asked why the capacity, when 
measured by alternating currents, was dif- 
ferent from that when determined by the 
ballistic method, and what objection there 
would be to using either method. Mr. 
Stott said that the principle of placing 
conductors underground is good. It is 
only a question of how far it is safe to 
go with the voltages used for buried con- 
ductors. It would appear from the paper 
that the manufacturers are now willing 
to furnish cables for 2,300 volts, and that 
he was looking forward to the day when 
it would be possible to obtain cables for 
underground transmission systems at 
50,000 volts. Mr. Stott said that he be- 
lieved the day is coming when the under- 
ground method of transmission will be 
standard. 

Dr. F. A. C. Perrine said that Mr. 
Fisher was correct in assuming that the 
current flowing in a stranded conductor 
followed the spirals of the strands. This 
puts a cable on a different footing from 
the solid conductor. It is easy to calcu- 
late the increased resistance for seven and 
nine-strand cables, but it is difficult to 
do so for cables having nineteen or thirty- 
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six strands, or more. Dr. Perrine said 
the table published by Mr. Fisher marks 
a distinct advance in cable manufacture. 
A few years ago an increase in the thick- 
ness of the dielectric above a certain point 
added nothing to its strength. Now it ap- 
pears that manufacturers have got over 
this difhtculty. 

Dr. C. P. Steinmetz said that the in- 
creased voltage in cable transmission has 
het kept step with the overhead work. 
Eleven thousand volts is the highest used, 
except in a very few instances, and the 
possible increase indicated in Mr. Fisher’s 
paper is exceedingly important. He 
pointed out that although the impedance 
of a cable will be increased by the addi- 
tion of steel strands, as shown in Mr. 
Fisher’s paper, this increase in impedance 
will not compensate for the distributed 
capacity, as the impedance is in series, 
and the capacity is in shunt. In fact, it 
will make matters worse for transmission 
work. 

In closing the discussion, Mr. Fisher 
said that when the capacity is measured 
with a static machine, a sort of polariza- 
tion seems to take place. When there is 
a great difference in the two figures for 
the capacity obtained, one by the ballistic 
method, and the other by the alternating- 
current method, the cable will heat when 
subjected to a high stress. The conduc- 
tivity of a stranded cable in which the 
strands lie close together should be about 
ninety-eight per cent of that of a solid 
conductor of equivalent cross-section. 


‘t METHODS OF MEASUREMENT OF HIGH 
ELECTRICAL PRESSURES.” 
8. M. KINTNER. 


This paper briefly summarizes the 
various methods of high-pressure meas- 
urement at present employed. It points 
out the respective advantages and faults 
of these methods, and describes a new type 
of Westinghouse static voltmeter. Proba- 
bly the most convenient method of high- 
pressure measurement is the one employ- 
ing the ratio of the step-up transformer 
supplying the power. The pressure on the 
low-pressure side of the transformer is 
measured by the customary low-pressure 
instruments. The high-pressure value is 
cbtained by multiplying this measurement 
hy the ratio of transformation. Unfor- 
tunately. the pressure ratio is not accu- 
rately the ratio of the number of turns 
on the two sides, and the real ratio of 
pressure is not a constant, but is dependent 
upon the load and its character. 

The use of an auxiliary transformer to 
reduce the high pressure to a value suita- 
ble for ordinary low-pressure instruments 
has been very successful within a certain 
range of pressure. The limits of the use- 
fulness of such a transformer are soon 
reached with increasing pressures, on ac- 
count of the size of the transformer re- 
quired. 

Special coils have been placed in the 
high-pressure circuit, in an endeavor to 
have them linked with the same magnetic 
flux as the high-pressure winding, and 
thus give an accurate and constant ratio. 
This method has met with only a limited 
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degree of success. It is but little, if any, 
more accurate than the method of ratio 
from the low-pressure side. It is subject 
to certain errors due to the lack of uni- 
formity of pressure induced per turn. 
This lack of uniformity is due to the 
leakage flux affecting some parts of the 
winding more than others. 

The method of using a capacity in series 
with a current-operated voltmeter, the 
spark-gap method, the coronal formation 
method proposed by Professor H. J. Ryan, 
the optical methods, the method employ- 
ing condensers in series, the voltage being 
measured across one or more, and thie 
method of employing electrostatic meters, 
are, in turn, taken up and described. 

In the new type of static voltmeter de- 
scribed, the most important improvement 
embodied consists in the method of its 
insulation, which is obtained by surround- 
ing the active parts of the meter with a 
medium of greater dielectric strength 
than atmospheric air. Such a medium 
is supplied by various liquids and by gases 
under pressure. In some instances it is 
advantageous to work with the liquids 
under pressure. With this method of in- 
sulation the distance between the operat- 
ing elements of the meter is greatly re- 
duced. The distance between the elements 
and the case is also reduced, permitting 
of a reduction in the size of the instru- 
ment. There is a great increase in the 
uctuating forces due to the reduction of 
the distance between the active parts. By 
the reduction of the distance between the 
active parts of the meter, a better form of 
scale for reading the pressure vflues is 
made possible. The improved insulation 
and reduction in size permit the use of a 
metallic containing-case, which screens 
the instrument from external charges. It 
also makes possible the operation of the 
instruments on circuits that are grounded. 
without anv appreciable variation in the 
readings from those taken on under- 
ground circuits of the same pressure. The 
liquid insulation acts as a dampener, and 
renders the instrument nearly dead-beat, 
thus making it verv easv to read. Having 
a higher specific inductive capacity than 
air, the liquid insulation gives a corre- 
sponding increase to the actuating forces. 
With the liquid insulation, by properly 
shaping the moving system, making it 
hollow. a buovancy is obtained which re- 
lieves the bearings from the weight of the 
moving element. This greatly assists the 
restoring force in bringing the svstem to 
the proper position of equilibrium for 
each particular condition. 

Dr. C. P. Steinmetz said that he was 
prejudiced against electrostatic instru- 
ments, as his experience has shown that 
they mav he .off thirtv per cent. Thev 
are greatly influenced by neighboring 
hodies. He himself uses step-down trans- 
formers for high-votage measurements as 
thev can not well be wrong. Readings 
may be taken with a low-reading volt- 
meter. which is not likely to be out. The 
instrument described promises to he a 
reliable static meter. However, it should 
be borne in mind that the spark-gap is 
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the final court of reference, since it af- 
fords the only means of calibrating such 
instruments. Moreover, in testing for 
dielectric strength, the stress is propor- 
tional to the maximum voltage, and not 
the square root of the mean square value; 
hence this instrument should be used for 
such tests only when the wave form is 
known. The spark-gap method is ac- 
curate to from two to five per cent when 
needle points are used. The resistance in 
the circuit must be low, so as not to cause 
an appreciable drop of voltage at the 
points due to the leakage or brush dis- 
charges which always takes place across 
the gap. Shields are not permissible with 
the spark-gap method, and it is important 
that there should be no loose contacts, 
since a loose contact in the circuit behaves 
as an oscillator, setting up voltage oscilla- 
tions which break down the gap. 

Dr. Samuel Sheldon said that con- 
densers can not be used satisfactorily to 
step down the voltage, because of the 
‘“soakage” which takes place in the di- 
electric. He had found that when using 
a static machine, the discharge points 
being small balls carried on rods project- 
ing from larger balls, the breakdown volt- 
ave varied with the position of the gap 
relatively to the larger balls; also whether 
the gap was nearer to the positive than 
to the negative terminal. 

Mr. H. G. Stott said that his company 
started testing cables by the spark-gap, 
but found it unreliable for its condi- 
tions. The company now uses an electro- 
static voltmeter, which is calibrated by 
means of transformers. 

Replying to the discussion, Mr. Kint- 
ner said that there had been no trouble 
whatever with the bearings, but, if de 
sired, the distance between bearings could 
he increased considerably. The instru- 
ment is not intended for low-voltage 
measurements. When it is used it is not 
well to have a high resistance in series 
with it. He himself has never been satis- 
fied with the spark-gap test, since the 
spark-gap merely indicates when a certain 
stress has been reached, and gives no in- 
dication of any lower values. When a step- 
down transformer is employed, the equip- 
ment is practically duplicated, since the 
transformer for lowering the potential for 
the instrument is about’ as large as the 
testing transformer. 


“SOME COMMENTS ON REMARKS MADE BY 
COLONEL R. E. B. CROMPTON BEFORE 
THE INTERNATIONAL ELECTRICAL 
CONGRESS.” 

JOHN W. HOWELL, 


This paper discusses the remark made 
hy Colonel R. Iv. B. Crompton before the 
International Tlectrical Congress, at St. 
Louis, last September, to the effect that 
the majority of the London (England) 
consumers of electric current take their 
supply at pressures varying from 200 volts 
in London up to 250 volts at Glasgow. 
It was therefore considered that the ques- 
tion of 110-volt-220-volt systems was 
settled, and the British engineers, as 
represented by Colonel Crompton, com- 
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pletely disagreed with all the arguments 
advanced by both Mr. Torchio and Mr. 
Dow to the contrary. These remarks, 
states Mr. Howell, indicate that either 
the English companies’ 220-volt lamps 
are very much better than those made or 
known in this country, or that the English 
makes of 110-volt lamps are very much 
inferior to those made here. Mr. Howell 
made a number of tests on an average of 
twenty-five lamps of various makes, 
‘bought in the open English market. Only 
those types of lamp which were considered 
of the first class were tested. Target dia- 
grams were made, and an immense amount 
of data secured regarding the compara- 


tive illuminating and life values of the ` 


best English and American lamps. Mr. 
Howell’s conclusions are that the tests 
indicate a general lack of information on 
the part of English consumers on the sub- 
-ject of qualitv and performance of lamps. 
It is not surprising that people who will 
continue to use lamps so poorly rated for 
-volts and candle-power as these are would 
not appreciate the difference between 220- 
volt and 110-volt lamps. 

There was no discussion on this paper, 
but to the question by Dr. Steinmetz as 
to the possibilitv of going to 220 volts, 
Mr. Howell said that there is an inherent 
difficulty in doing so with carbon, and at 
present he sees no prospect of overcoming 
it. 

“THE PRESERVATION OF SOUTHERN 
STREAMS—A FOREST PROBLEM.” 
CHARLES E. WADDELL. 


This paper discusses the conditions 
existing in the South at the present time. 
There are a large number of rivers which, 
if properly protected, will become valu- 
able sources of power. The present 
method of forestry is rapidly changing 
the character of these streams, making 
them subject to floods and irregular flows. 
The land which has been cleared is greatly 
eroded by the rains, and its value thus 
much depreciated. The corrective for 
this evil lies in the proper preservation 
of the forests and the introduction of 
proper lumbering methods. The paper 
was illustrated by a number of lantern 
slides showing the effect of rains and 
floods on the country. 


“THREE-PHASE TRACTION.” 
F. N. WATERMAN. 

This paper discusses the application of 
three-phase traction, particularly with re- 
gard to some ‘specific features, and 
analyzes some of the results attained and 
result which may be expected in practice. 
The adverse opinion which has been voiced 
before many technical societies regarding 
the use of three-phase motors for railway 
purposes is analyzed, and a direct compari- 
son made of every essential with direct- 
current operation and operation with 
three-phase current. Mr. Waterman con- 
cludes that, with a small air-gap motor 
at twenty-five cycles, and with four-speed 
‘control, a great superiority in performance 
is shown, not only over the alternating- 
current motors used by Mr. Berg in his 
analvses some years ago of the Valtel- 
ling system, but also over the direct-cur- 
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rent motors. On the same basis of weight, 
friction and schedule, and a much lower 
average acceleration, these motors take 
eighty-one per cent of the power required 
by the direct-current (at the switch- 
board) ; they have forty-seven per cent of 
the average losses in transmission, and 
cost 76.5 for the entire equipment, or 
fifty-six per cent for generating and dis- 
tributing equipment. 

Mr. W. M. Smith, Pittsburg, Pa., 
thought that the value of this paper is 
limited by the fact that it considers a 
single railway only. Although the three- 
phase system may be entirely successful 
on the Valtellina line, it is doubtful 
whether it could be applied with equal 
success elsewhere. The ability of a motor 
to start a train does not determine its 
suitability for railway work. Constant- 
speed motors can be made so as to start 
the train readily, but such motors are 
large. The motor should be designed for 
constant work, and not simply be made 
big enough. The three-phase locomotives 
are heavier, the gear problem is difficult, 
and two motors are required in place of 
one for other systems. During the time 
when the locomotive is running at full 
speed one of these motors is idle. He 
thought that a differentiation should be 
made between dead and live loads, and he 
is in favor of the single-phase system 
because of its simplicity. 

Dr. Steinmetz took somewhat the same 
view of the paper. In his opinion the 
air-gap of the induction motors is too 
small, and it is out of the question to 
adopt ` frequencies as low as fourteen. 
Railway development to-day is proceeding 


along these lines: the road is first paralleled 


by trolleys; then these electric lines put 
on express cars and begin to take away 
business from the steam road; then the 
steam railway buys up the trolley roads, 
systematizes them, and electrifies portions 
of its own main line. The system adopted 
for the main line must accommodate 
itself to the existing electric systems. Dr. 
Steinmetz pointed out that a low-fre- 
quency alternating current will cause elec- 
trolytic trouble, and that the methods 
which have been employed for correct- 
ing this for direct-current systems will 
not prove satisfactory. 

Mr. C. O. Mailloux thought constant 
speed and recuperation are of theoretical 
interest, but not of much practical value. 
It should be more desirable to go up the 
grades at a slow speed and to make u 
for the lost time by speeding on the level. 
With a three-phase system 3,000 volts is, 
in his opinion, the limit; but before 
heavy trains can be operated, higher volt- 
ages must be used. Six thousand is even 
too low, as it is desirable to go to 10,000, 
15,000 or even higher. For this reason 
a single-phase system must be adopted. 

Mr. S. M. Kintner, referring to the 
electrolytic troubles hinted at by Dr. 
Steinmetz, said that he has exposed a 
conductor to an alternating current of 
twenty-five cycles, twenty-five volts, for 
eight months, and had been able to detect 
no damage. 

Mr. H. G. Stott pointed out that the 
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cost of energy for a system is not pro- 
portional to the kilowatt-hours, but to 
the load-factor. It varies inversely as the 
load-factor. 

Mr. C. de Muralt held that a large road 
would not be influenced by variations in 
load of a single locomotive. The question 
of weight is only one of degree. Heavy 
motors are required for ascending grades 
at high speeds. For the same heating ef- 
fect and the same efficiency, an induction 
motor is better than a direct-current 
motor. It is not just to condemn the con- 
catenation system because it is not always 
working at full load. The same is true 
for direct-current motors, since they are 
not always working at full power. The 
double overhead line is objectionable, but 
it is not prohibitive. He would be willing 
to put up a double line anywhere; and it 
is better to employ a voltage which will 
be safe for the insulation. 

Mr. William Stanley said that induction 
motors are bad for the regulation of the 
system, and that neither induction motors 
nor commutator motors are adapted for 
the work. A system should be employed 
in which the frequency on the motor 
varies at the start. If a large number of 
induction motors should be started at the 
same moment, the effect on the regulation 
would be such that the power station 
would disappear as such. 

Replving to the discussion, Mr. Water- 
man said that on the same weight rating, 
induction motors will heat less than the 
direct-current motors by fifteen per cent. 
The Ganz Company is now installing a 
three-phase system on a road near Milan, 
where the motors will run on the direct- 
current line within the city. They will 
accelerate as single-phase motors, and 
operate as three-phase motors. These mo- 
tors are not particularlv heavy. Contrary 
to opinions which had been expressed, the 
Valtellina line was not favorable for three- 
phase exploitation. In fact, if had been 
selected because of its unfavorable charac- 
teristics for this system. 


‘ITRAVY ELECTRIC TRACTION PROBLEMS IN 
ELECTRICAL ENGINEERING.” 
C. DE MURATIT. 


This paper undertakes the equipment 
and proposed electrical operation of a 
regular trunk line svstem. From a point 
in the terminal citv two lines branch out, 
both now operated by steam, but for which 
electric traction is proposed. One divi- 
sion is 175 miles long, of a regular trunk 
line svstem; the other division is an ore 
road forty-nine miles long. Both lines 
have single track, except at some of the 
stations, where a second track of about 
8.000 feet in length is installed. The 
total track mileage for the first division 
ig 182 miles, and for the second division. 
52.5 miles. The phvsical conditions of 
the road are described, the various 
elements entering into the operation are 
taken up and analvzed, and cost-bv-cost 
tables are made un. comparing equipment 
and operation with continuous current 
and three-phase current. Tt is difficult. 
states the anthor. to reach general con- 
clusions applicable to all possible cases. 
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By following the line of reasoning laid 
out in this paper, it is seen that the ad- 
vantages of three-phase, alternating-cur- 
rent traction may become somewhat less 
if the distances between stations are re- 
duced and if the trains are made lighter, 
while, on the other hand, heavier trains 
and longer runs between stations make 
the advantages of the three-phase system 
even more pronounced; and wherever 
there are any long grades, the three-phase 
system presents the special advantage of 
relieving the power station by the energy 
returned from the descending trains. As 
regards traffic density, it may be said that 
the three-phase system is preferable for 
light trattic on account of the smaller first 
cost of installation; and for congested 
trattic, because the constant speed of the 
induction motor will permit the main- 
tenance of a high-speed schedule even 
under abnormal conditions. The greatest 
advantage which can be secured in trunx 
line operation by the use of electricity in 
place of steam lies in the practically un- 
iimited power which can be poured into 
un electric locomotive. This increased 
power can be used to haul far heavier 
trains than are now customary up steeper 
grades, and at higher speeds if desired. 
The technical characteristics of the three- 
phase alternating-current system are such 
as to make it preeminently suited for tak- 
ing advantage of this situation, and its 
smaller cost of installation, with corre- 
sponding lower charges for interest, etc., 
allows the railway company to reap the full 
benefit of the resulting greater economy 
of operation. 

In discussing this paper Dr. Steinmetz 
said that when great overload capacity was 
provided in a motor, the average power- 
factor and the average efficiency of the 
motor are poor. The same is true of the 
transformers, since they are normally 
operating at light loads. The design of 
the bearings is one of obtaining sufficient 
room. Returning power to the line does 
not smooth out the load diagram, as had 
been suggested. In fact, it makes it worse. 
Recuperation of power is only feasible 
when concatenation is employed, since it 
will not be allowable to run the locomo- 
tives above synchronous speed. Concate- 
nation is inefficient and heats the motors, 
and at twenty-five cycles it is not worth 
while. 

In closing the discussion, Mr. C. de 
Muralt said that the steam roads of this 
country are nearly at the limit of their 
capacity now, and they must provide for a 
great increase in the near future. There 
is no difficulty in obtaining room for large 
hearings in the induction motor. It takes 
no more room for bearings than it does 
for a commutator. Although most engi- 
neers obiect to two overhead conductors, 
he thought that the commutator was a 
more serious objection. 


“WEIGHT DISTRIBUTION ON ELECTRIC LOCO- 
MOTIVES AS AFFECTED BY MOTOR 
SUSPENSION AND DRAWBAR PULL.” 

R. T. DODD. 

This paper analyzes the stresses pro- 
duced in a locomotive propelled by electric 
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motors. The motor action produces a 
set of stresses acting between the truck 
frame, motor supports and driving wheels. 
The horizontal effort at the rail head re- 
sulting from these stresses acts against the 
resisting forces of the locomotive, the 
principal items of which may be consid- 
ered to be: (a) the rolling friction of the 
wheels on the track at the rail head; (b) 
the resistance to acceleration due to the 
inertia of the locomotive, and the resist- 
ance due to grade acting at the centre of 
gravity of the locomotive; (c) the air 
resistance acting at the exposed surface, 
particularly at the head end; (d) the re- 
sistance of the trailing load acting at the 
drawbar. Calculations are made for par- 
ticular cases, and the formule developed 
for estimating the horizontal effort on the 
axle. A number of typical locomotives 
are described, the elements entering into 
their construction are analyzed, and for- 
mule developed giving the distribution 
of dead weight, the live weight, the draw- 


bar, and the total live weight. 


Due to the lateness of the hour there 
was no discussion of interest on this paper. 


“CHOICE OF MOTORS IN STEAM AND ELEC- 
‘TRIC PRACTICE.” 


WILLIAM MCCLELLAN. 


In the absence of the author the paper 
was read by Mr. E. H. Seaman. 

This paper discusses the elements which 
make necessary widely different considera- 
tions in regard to the choice of motors 
in steam and electric locomotives. With 
an electric locomotive the power station 
is combined in a single element, which 
moves from place to place with the load. 
With the electric car the power station is 
at one end of the line while the moving 
load is sometimes far away. This makes 
necessary an entirely new sct of considera- 
tions, which the electrical engineer has 
had to build up out of the experience of 
those who, for a long period before, were 
engaged in steam railroad practice. 

The discussion was opened bv Professor 
W. E. Goldshorough, New York, who 
thought that the paper was important, as 
it called attention to the early necessity 
of standardizing electric railway engineer- 
ing. The electrical engineer must decide 
upon some form of electrical supply. This 
done, then a number of types of locomo- 
tive could be adopted, suitable to the 
various needs. 

Mr. C. O. Mailloux took the opposite 
view. He‘held that we should not stand- 
ardize until we have more nearly per- 
fected our machines. Too early standardi- 
zation is harmful, since it retards prog- 
ress. Some standardization can be 
adopted with benefit, such as gear ratios 
and interaxial distances. 

Dr. Steinmetz could not agree with the 
suggestions to standardize. His view was 
rather: “let us not unstandardize, but use 
what we have that is good.” The number 
of gear ratios existing can not he helped 
as it is necessary to use as many tecth on 
the pinion as possible to reduce the wear. 
When ratios differ but slightly. thev are 
practically the same ratio. the slight dif- 
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ference being necessary to accommodate 
the different sizes of motor. 

Mr. Stott pointed out that in steam- 
engine design we are still far from stand- 
ardization after sixty years of progress. 
He thought that the paper was presented 
half a century too soon. 


“ELECTRICAL FEATURES OF BLOCK SIGNAL- 
ING.” 
L. H. THULLEN. 

ln the absence of the author, the paper 
was read by Mr. F. G. Proutt, of Mem- 
phis, Tenn. _ 

In the past few years electricity has 
come steadily into use as a means of trans- 
mitting and operating power, until, at 
the present time, it is the prime element 
in signaling. The paper gives a brief 
sketch of the older methods of signaling, 
taking up the telegraph block system, the 
lock and block system, automatic block 
signaling, the track circuit, the system on 
the Boston Elevated Railroad, the more 
recent system installed on the North Shore 
Railroad in California and in the New 
York subway. The light signals used in 
the East Boston tunnel and in the elec- 
trified subway portion of the Long Island 
Railroad are also described. 

Mr. H. G. Stott complimented the engi- 
neers who had installed the system in the 
subway. The details and complications 
are exceedingly great, and the ingenuity 
displayed was remarkable. The record ob- 
tained in its operation was one failure for 
300,000 performances. 

Mr. F. N. Waterman compared the rec- 
ord of performance with that of the Penn- 
sylvania block system, which had pre- 
viously held the record—70,000 perfor- 
mances to one failure. 


“LIMITS OF INJURIOUS SPARKING IN DI- 
RECT-CURRENT COMMUTATION.” 
THORBURN REID. 

The author has advanced the hypothesis 
that the injury done by sparking at the 
brushes of a direct-current dynamo is not 
due to the current jumping across the gap 
between the segment and the brush, but 
is done while the brush is in contact with 
the segment, the copper of the segments 
being first melted and then volatilized by 
the concentration of current energy at 
one or the other of the segment edges. 
Perfect commutation is also defined as 
such a change in the current in the coil 
under commutation that the current den- 
sity over the contact surface between the 
brush and the segment is constant and . 
uniform. Perfect commutation will re- 
sult if the coil impedance be negligible as 
compared with the brush contact resist- 
ance. In order to make this whole sub- 
ject clearer, and also to render this prin- 
ciple applicable to practical commutator 
design, the author considers in detail what 
happens to a commutator segment while 
the machine is running. This is an analy- 
tical study of the phenomena involved, 
the conclusions of which are arrived at by 
distinctly mathematical reasoning. 

The discussion was opened hv Mr. Gano 
S. Dunn, of Ampere, N. J., who said that 
the theory of commutation which had been 
advanced by Mr. Reid some years ago was 
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not complete, but it is the most satisfac- 
tory so tar offered. It, however, does not 
explain all phenomena. He has not been 
able to account for the energy required to 
volatilize copper during commutation. 
Brushes newly fitted to the commutator 
usually give satisfactory service, but after 
running for a time it will be found, if the 
commutator is blackening, that the 
brushes are being cut away at one edge, 
and that this cutting action is traveling 
back under the brush. This may give rise 
to sparking, which will not be detected 
unless carefully looked for. Such brushes 
will be polished where they rest upon the 
commutator, and dull toward the edge. 
Mr. Dunn described a new type of brush 
recently brought out, which introduces a 
new principle in intercommutation. In 
this the collecting brush is supplemented 
by a second small carbon brush, mechani- 
cally supported by the first, but insulated 
from it. During commutation this small 
brush short-circuits each coil successively 
for a short time, and during this period 
the current flows from one commutator 
segment into this auxiliary brush back to 
the next commutator segment, and then 
up to the main brush. There are thus 
three contact resistances in scrics. The 
brush has given excellent results. 

Dr. C. P. Steinmetz said that fhe re- 
sistance of the contact has the character- 
istics of the are. The curve plotted be- 
tween the voltage drop across the con- 
tact to the current flowing is similar to 
a saturation curve. It rises approxi- 
mately as a straight line, and finally 
scems to reach a limited value. 

Mr. W. L. Waters, Milwaukee, Wis., 
said that the damage to commutators is 
due to the energy density. The sugges- 
tions made were valuable, but he thought 
that Mr. Reid’s formule were too com- 
plicated to be of much practical value 
to the designer. 

Mr. Reid, in reply to the discussion, 
said that the deposition of copper on the 
brushes was due to volatilization; that it 
was possible to have the energy density 
fourteen times as great as the average, 
which is sufficient to cause volatilization. 
Although it is well known that the con- 
tact resistance varies, it is impossible to 
allow for this in the formule. He said 
that the equations which he has deduced 
are used indirectly at the present time. 


“THE DESIGN OF INDUCTION MOTORS, WITH 
SPECIAL REFERENCE TO MAGNETIC 
LEAKAGE.” 

C. A. ADAMA. 

At the last International Electrieal 
Congress, at St. Louis, the author pre- 
sented a paper on “The Leakage React- 
ance of Induction Motors.” In this a 
new leakage element was described, with 
the results of experiments and calculation. 
A method of calculating the other leakage 
elements was also outlined. In the pres- 
ent paper this method is more fullv de- 
veloped and applied to the design of in- 
duction motors. | 

Mr. W. L. Waters said that it is im- 
possihle to reduce designs to an exact 
science. Variations will occur. It must 
not be forgotten that in induction motors 
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the air-gap may easily vary ten per cent 
in the same lot of machines. ‘here is 
a greater difference between the open and 
the closed slot than is allowed for. The 
method of calculation is too complicated 
for designers. A difference of five per 
cent in the power-factor may mean all 
the difference between an expensive or 
cheap machine. He thought that the 


‘paper was of more value as a general 


treatment of the subject than as one deal- 
ing with the details of design. 

Dr. C. P. Steinmetz did not agree with 
Mr. Waters as to the great complexity of 
the formuls offered. He pointed out that 
a difference of five per cent in the power- 
factor is of great importance, since the 
operation under average conditions must 
be considered. 

Mr. Adams, in replying, said that while 
the air-gap of individual machines would 
vary, the average gap should be taken, 
and that the results offered would fit the 
average machine. The calculations are 
not difficult, and a few moments’ work 
on paper would enable one to predict ac- 
curately the performance of any particular 
design. 

“LIMITATIONS IN DIRECT-CURRENT 
MACHINE DESIGN.” 
SEBASTIAN SENSTIUS, 

This paper presents a system of design 
based directly upon general experimental 
data and the commercial guarantees of 
the machines. It deals with the limita- 
tions imposed upon the development of 
large machines by the quality of brushes 
obtainable. The problems involved have 
not heen attacked from the point of view 
of the physicist, but from that of the 


engineer. They are considered under the 
following heads: 
Reactance pressure: (1) reactance 


pressure of the single-commutator ma- 
chine; (2) reactance pressure of the 
double-commutator machine. 

Commutator and brush sparking, spit- 
ting, glowing and picking up of copper: 
(1) probable causes; (2) experimental 
data. 

Designing an armature. 

Conclusions: (1) discussion of the for- 
mule; (2) limiting sizes of direct-current 
machines; (3) note on = direct-current 
turbo-generators. 

Mr. Gano S. Dunn did not agree with 
the paper in the limit set for direct- 
current machines. Eleven hundred and 
seventy-five kilowatts is too high for a 
125-volt machine. Eighteen hundred 
kilowatts is about right for 300 volts, and 
1,450 kilowatts is too low for 600-volt 
machines. 

Mr. W. L. Waters agreed with Mr. 
Dunn, and referred to two 600-volt ma- 
chines running in Boston. These are 
rated at 2,200 kilowatts, and carrv easily 
4,000 kilowatts. He believes that it is 
entirely feasible to build 600-volt, direct- 
current machines for 5,000 kilowatts. 

Dr. C. P. Steinmetz took the same 
stand. He instanced a 250-volt machine 
rated at 5,000 horse-power which is 
operating successfully. He called atten- 
tion to the fact that the equations for 
armature reaction were applicable only to 
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full-pitch windings, and would have to 
be modified for fractional pitches. 

In reply to a question, Mr. Dunn said 
that the deposit of copper on the brushes 
is effected by the polarity of the current, 
the copper traveling with the current. 
When this film is formed it seems to col- 
lect into a small bead, and trouble then 
begins. 

In reply, Mr. Senstius said he had not 
seen the larger machines referred to, but 
their performance should be compared 
with that of smaller machines. He men- 
tioned a number of large machines at 
Cincinnati, which always spark during 
operation, and pointed out that the limits 
which he had set were for a machine in 
which the brushes were not to be shifted 
during changes of load. 

“A NEW INSTRUMENT FOR THE MEASURE- 
MENT OF ALTERNATING CURRENTS.” 
E. F. NORTHRUP. 

This paper describes in detail the elec- 
trical and mechanical features of a new 
instrument for the measurement of alter- 
nating currents. The instrument and 
methods of measurement were developed 
to meet the frequent need of means for 
easily and accurately calibrating alternat- 
ing-current instruments, whatever their 
capacity. It also suggests an inexpensive 
method of measuring, with high precision, 
very large alternating currents, regardless 
of their wave-form or frequency. 

This paper was discussed briefly by 
Messrs. H. W. Fisher, Morgan Brooks, 
H. G. Stott, and C. W. Perkins, who felt 
that the instrument would be of much 
service in practice. 

Mr. Northrup exhibited an equipment 
suitable for measuring currents up to 300 
amperes, and referred to the suitability 
of this instrument for high-frequency 
work. He had succeeded in measuring 
the current from a high-frequency ma- 
chine after it had passed across a half- 
inch spark-gap. 


“EDDY CURRENTS IN LARGE SLOT-WOUND 
CONDUCTORS.” 
A. B. FIELD. 

This paper discusses the more impor- 
tant causes of eddy currents in heavy con- 
duetors carrying alternating currents sur- 
rounded on three sides by iron. In the 
case in which the slots are in the periph- 
ery of a circular core, and there is a more 
or less radial field rotating relatively 
to this core, as in direct-current 
armatures, stators of alternators and 
induction motors, potential regulators, 
cte., the causes of the eddy currents may 
be conveniently divided into two general 
classes, comprising (1) those involving 
directly the current in the conductor itself 
or in conductors in the same slot; (2) 
those involving magnetic flux due directly 
to external agencies. The nature of the 
current effects and magnetic effects in the 
coils is analyzed, and methods of eliminat- 
ing these are given. 


“MOTOR-GENERATORS AND SYNCIIRONOUS 
CONVERTERS.” 
W. L. WATERS, 
Motor-generators and svnehronous con- 
verters can be discussed from two points 
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of view: that of the operating engineer, 
und that of the designer and manufac- 
turer. The main points that concern the 
engineer when installing transforming 
inachinery are the first cost of the machin- 
ery and its reliability and flexibility of 
operation. Incidentally the efficiency of 
the outfit, the floor space which it occu- 
pies, and sundry other things have to be 
taken into consideration. The cost of a 
motor-generator or synchronous converter 
—or, rather, the price at which it is sold 
by the manufacturer—depends upon the 
output and the speed and, incidentally, 
upon the competition of firms that are 
trving to secure the business. The paper 
gives tables of the cost, efficiency and floor 
space needed for synchronous converters 
and motor-generators of different outputs, 
and analyzes the cost and efficiency of the 


synchronous converter and transformer. 


outfit as against the motor-generator. The 
question as to which type of machine 
ought to be used in any given case can 
only be decided after every feature of the 
situation has been duly considered. 
Broadly speaking, however, the tendency 
to-day is toward motor-generator sets in 
lighting systems, and synchronous con- 
verters in traction systems. This seems, 
perhaps, to be the most rational conclu- 
sion. Motor-generators and synchronous 
converters, all things considered, are really 
considerably more difficult to design and 
build than the ordinary standard engine- 
type generator. They are high-speed ma- 
chines, and usually run in substations 
where the conditions of operation and 
supervision are not of the best. 

The discussion was opened by Mr. Gano 
S. Dunn, who said he was glad to sce at- 
tention directed once more to the motor- 
generator. He asked what effect fluctuat- 
ing loads had upon the excitation of the 
motor-generator set. 

Mr. F. G. Proutt thought that for this 
purpose induction motors were preferable 
to svnchronous motors, as thev were less 
liable to be thrown out of service by care- 
lessness of the attendants. 

Dr. C. P. Steinmetz said that the 
motor-generator is preferable to the svn- 
chronous converter for frequencies of 
sixty cveles per second, and for small 
units at lower frequencies, but for larger 
units at low frequencies the synchronous 
converter is the better. For these ma- 
chines a high armature reaction is to be 
preferred as it gives greater stability and 
reduces surges on the line. 

Mr. H. G. Stott thought that the regu- 
lation is better with synchronous conver- 
ters than with motor-generators. 

Professor Morgan Brooks, Urbana, Ill., 
wished to know whether the chances for 
pulling through difficulties were not bet- 
ter with the motor-generator than with 
the synchronous converter. 

President Lieb said that when rotary 
converters were first installed by the New 
York Edison Company, three or four of 
them had been wrecked for lack of a 
good speed-limit device. At the present 
time there is no further trouble from this 
source, and these devices have frequently 
saved the machines, and have brought con- 
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fidence back to the operators who now let 
the rotary converters hang on to an over- 
loaded system longer than they would have 
dared previously. At the present time the 
company experiences no difficulty with 
about 50,000 kilowatts in converters op- 
erating in parallel on its system. 

In reply, Mr. Waters held the opinion 
that rotary converters are better for meet- 
ing overloads, but their field of applica- 
tion is limited to railway work. 


“WATER POWERS OF THE SOUTHEASTERN 
APPALACHIAN REGION.” 


F. A. C. PERRINE. 


This paper discusses the topographical 
characteristics of the southeastern Appa- 
lachian region. The Appalachian mount- 
ains are neither as high nor as rugged as 
either the Sierras or the Rockies. Their 
tops are approximately on a level with 
the plateau between the Rockies and the 
Sierras. Most of these tops are rounded 
hills covered with earth and vegetation 
ito their summits. None of them reaches 
to the snow line. They form, however, 
the fountains for watering fertile plains 
below, which on both sides le at their 
base. The chain extends from Maine to 
the Gulf, and comprises the White and 
the Green mountains of the north, the 
Adirondacks and Alleghenies in the 
Middle States, and the Shenandoah, 
Green Brier, Blue Ridge, Black and Great 
Smoky mountains of the South, with 
many auxiliary ranges. In the states of 
Virginia, North Carolina and South Caro- 
lina they lie massed on the western border 
and about the northern border of Alabama 
and Georgia, and form the eastern boun- 
dary of Tennessee, Kentucky and West 
Virginia. In this paper the writer con- 
fines himself to the consideration of the 
powers in the states of Virginia, North 
Carolina, South Carolina, Georgia and 
Alabama. On account of the physiograph- 
ical characteristics, this region is pre- 
eminently a water-power country. The 
rainfall over its entire extent is in no 
part less than an average of thirty-five 
inches, increasing to sixty inches in the 
mountains. This precipitation does not 
occur in a wet season of limited duration, 
but is well distributed throughout the 
vear. The soil itself is generally porous, 


‘and for those streams from the head 


waters of which the forests have not been 
eut the rainfall is retained, and neither 
the floods nor the low waters are as serious 
difficulties as are encountered in the 
Middle States. Ice and snow are not im- 
portant elements in the problem, which 
is not only a condition favorable to hy- 
draulic developments, but also to the 
problems of transmission line mainte- 
nance. The principal rivers of the south- 
eastern Appalachian region, whose drain- 
age basins need to be considered in study- 
ing the water-power opportunities offered, 
are the James, Roanoke, Staunton and 
Dan rivers in Virginia; the Cape Fear, 
the Jadkin and Catawba in North Caro- 
lina; the Catawba, Broad, Saluda and 
Savannah in South Carolina; the Oconee, 
Ocmulgee, Flint, Chattahoochee rivers in 
Georgia, and the Tallapoosa, Coosa, Tus- 
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caloosa and Tombiebee rivers in Alabaina. 
In this watershed there have been report- 
ed sites for power development aggregat- 
ing 150,000 horse-power, many of ithe sites 
being within close competitive distance of 
each other. The conditions, on the whole, 
are favorable to the development of water 
power on a large scale, but point to the 
necessity for effective management and 
a comprehensive plan for the development 
of a section of territory rather than of a 
single power. 

The discussion was opened by Mr. R. W. 
Pope, who suggested that the southern 
water powers might find a field of appli- 
cation in operating the Southern Railway 
systems. 

Mr. C. E. Waddell, Biltmore, N. C., 
referred to the growing use of southern 
water powers for operating cotton mills. 
The climate is advantageous; there 
is no trouble with ice. The labor in that 
section is good, and is improving steadily. 
There is at the present time a lack of 
finishing mills in the South, and it is 
necessary to ship the woven product North 
for finishing. Along the Southern Rail- 
way alone there are a thousand cotton 
mills in operation to-day. The electrical 
supply companies are already making en- 
couraging rates to cotton mills. The prob- 
lem of developing water powers in the 
South at the present time is principally a 
financial one. 

Professor L. S. Randolph, Blacksburg, 
Va., called attention to one feature of 
southern water powers. The time of 
minimum flow is variable in different 
sections. On some rivers it occurs during 
the winter, on others the low period is 
in midsummer. Dr. Perrine’s paper did 
not deal with all of the power, since the 
streams back of the mountains offer good 
oportunities for development. 

Mr. Weaver, of Asheville, said that the 
water power of the southern Appalachian 
is of more value than the important coal 
fields which they contain. ‘The French 
Broad river is particularly valuable. It 
falls 900 feet, and never rises more than 
seven or eight feet during the worst floods. 
It drains a thousand square miles of ter- 
ritory. On the Atlantic side of the 
mountains the rivers frequently rise 
thirty-seven feet. The nearer the mount- 
ains, the greater the fall, and the quicker 
the run-off; but there is no trouble from 
back-water. The climatic conditions of 
this section of the country are excellent— 
almost ideal for cotton manufacture. The 
humidity is just about right, and the 
climate is equable and conducive to the 
finest cotton spinning. The freight rates 
for the section are not more than must 
be paid on the coast, since for the best 
products the long staple of the Mississippi 
valley is used. The workmen in that sec- 
tion are good and independent. 

Mr. A. M. Schoen, of Atlanta, Ga.. said 
that the most serious problem confront- 
ing this section of the country to-day is 
the destruction of the forests which is 
going on. 

In closing, Dr. Perrine said that he 
knew of no stream in which the minimum 
flow occurs during the winter. Non-uni- 
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form rainfalls do not mean unusual 
variations in the run-off. During a dry 
summer there is generally less variation 
in the flow of the rivers, since the vegeta- 
tion is killed, and less water is taken up 
by it. 
“A NEW INDUCTION GENERATOR.” 
WILLIAM STANLEY AND G. FACCIOLI. 

This paper discusses some of the ele- 
mentary phenomena found while studying 
the performance of alternators excited by 
alternating currents. In a future paper 
the author intends to deal with the prac- 
tical application of the principles here 
described. The alternators to be con- 
sidered have their rotors and stators 
wound with distributed windings. ‘The 
rotor circuits are supplied with very low 
frequency multiphase currents. These 
currents produce a field or fields which 
move around the rotor at a speed propor- 
tional to the frequency of the magnetiz- 
ing or exciting effort. If the connection 
of the multiphase exciter circuits is such 
as to produce a clockwise magnetic rota- 
tion of the field (rotor), the rotor struct- 
ure of the alternator may then be me- 
chanically revolved either in the same or 
in an opposite direction. 

The discussion was opened by Dr. C. P. 
Steinmetz, who said that the machine de- 
scribed by Mr. Stanley might be con- 
sidered as a frequency-changer. 

Professor Morgan Brooks asked 
whether the machine might not be used 
as a variable-speed induction motor. 

Professor Goldsborough asked whether 
there was any great necessity for con- 
structing machines having perfect regu- 
lation, since on large systems any dis- 
turbing factor is small in effect. 

Replying to some of the questions, Mr. 
Faccioli said that the machine had been 
tested with power-factors varying from 
unity to 0.2. Throughout this range it 
regulated from a two-per-cent rise to a 
four-per-cent fall in voltage. The machine 
had not yet been operated as a motor. The 
exciter can be constructed to give any 
frequency desired, and the same machine 
may be used for different frequencies. 
The machine has two sources of energy, 
and may be designed so as to be inde- 
pendent of the power-factor of the sys- 
tem. 


“THEE DEVELOPMENT OF THE ONTARIO 
POWER COMPANY.” 


P. N. NUNN. 


The generating station of the Ontario 
Power Company is located at the foot 
of the cliff forming the right-hand wall 
of the gorge. High above and behind the 
power-house, upon a bluff overlooking 
both the gorge and cataract, and by far 
the most prominent landmark on the 
Canadian side, is the distributing station 
of the company. Hidden away behind the 
trees of Goat Island are the walls, abut- 
ments and buildings of the intake and 
head-gates, through which the water from 
Niagara river is divented for use below 
at the generating station. From the head- 
gates of the Ontario company three great 
steel and concrete tunnels convey nearly 
12,000 cubic feet of water per second to 
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the top of the cliff above the power-house. 
Thence it passes through twenty-two steel 
penstocks in shafts and tunnels down 
and out through the cliff to an equal num- 
ber of horizontal turbines in the power- 
house below. From the generators the 
electrical cables turn back through tun- 
nels to twenty-two banks of switches and 
instruments of the distributing station 
above, and to the transmission lines be- 
yond, completing an equipment for more 
than 200,000 horse-power. ‘The intake 
works for the entire 200,000 horse-power 
are now finished. One of the three main 
conduits is completed, while for the 
second and third, portals and head-gates 
have been installed, and a portion of the 
excavation made. Six of the twenty-two 
penstocks are already in place, with their 
shafts and tunnels, and itwo others are 
building; while the power-house is nearly 
prepared for the concomitant apparatus. 
The engineering features of this power 
development are given in detail. 

In reply to several questions, Mr. Nuna 
said that there is no need now to worry 
about the water question; that although 
to the power plants located at Niagara 
Falls about twenty per cent of the water 
in the river has been ceded, less than 
half of this would Le used. He called at- 
tention to the fact that the variation of 
the river from day to day is nearly forty 
per cent, and this is not noticed by any 
except the engineers. For this reason 
there need be no fear of the power plants 
upon the falls. He found it necessary 
in the plant he described to have two re- 
sponsible operators—one a mechanical 
engineer at the generating station, and the 
other an electrical engineer at the dis- 
tributing station. He could not predict 
how much trouble this plant would have 
in winter from ice, but if it should be ex- 
cessive, the water in the forebay would be 
floored over. 

“A NEW CARBON FILAMENT.” 
JOHN W. HOWELL. 

The filament described by Mr. Howell 
is formed by heating to a high tempera- 
ture in an electric furnace a treated car- 
bon filament. The action does not affect 
the base of the filament, but seems to con- 
vert the shell into a new form of graphite 
having remarkable characteristics. The 
filament can be operated at an efficiency 
of two and one-half watts per candle, its 
temperature coefficient of resistance is 
positive. The graphite shell, when stripped 
off, is quite elastic, resembling a metal, 
hence the term “metallized” filaments for 
designating the new type. 

President Lieb said it seemed that at 
last we have a two and one-half-watt 
carbon lamp, and that this would give 
to the incandescent lamp an advantage as 
great as that brought to the gas light by 
the incandescent mantle. 

Mr. H. N. Potter, of New York, said 
that this paper seemed to be the reply 
of carbon to the metals—the turning of 
the carbon worm, as it were. He asked 
whether the change in carbon was not 
the production of a polymorphous form, 
whether the chemistry of the new filament 
had been worked out, and whether any 


‘driving current. 
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life tests had been made. Would not the 
filament be longer than the ordinary car- 
bon ? 

Replying, Mr. Howell said that the fila- 


ment would be shorter rather than longer 


than the ordinary carbon filament. The 
chemistry is complex, and not fully 
worked out. The base of the filament is 
not changed by the treatment, but the 
graphite shell is changed, and this change 
seems to be almost independent of time, 
and takes place as rapidly as the fila- 
ment can be passed through the furnace. 
The characteristics of this lamp are the 
same as those of the ordinary carbon 
lamp, but the life is longer. The indi- 
cations are that we will not stop with a 
two and one-half-watt lamp, but can do 
much better. 


“NOTE ON A SIMPLE DEVICE FOR FINDING 
THE SLIP OF AN INDUCTION MOTOR.” 


CHARLES A. PERKINS. 


The device consists of a strip of sheet 
iron clamped at one end of an iron base, 
leaving the other end free to vibrate. An 
electromagnet is mounted on the same 
base, with its pole near the free part of 
the strip. When an alternating current is 
passed through the electromagnet in 
series with one or more lamps, the strip 
will be thrown into vibration, if it has 
about the same period of vibration as the 
The adjustment of the 
time of vibration of the strip is readily 
made by giving it such a length as shall 
cause it to vibrate a little too rapidly, 
and then loading it by a small copper 
wire which may be slid along the strip 
until approximate synchronism is ob- 
tained. On the shaft of the motor is 
placed a cardboard disc, pierced by as 
many equally spaced holes as there are 
nonth poles on the motor. The iron strip, 
with the electromagnet, is now placed in 
a good light and set into vibration by the 
supply current, and viewed through the 
holes in the rotating disc. If the holes 
come at each revolution in front of the 
eye when the current is in a certain phase, 
the vibrating strip will also be in the same 
phase at each view, and will apparently 
be standing still. As the motor slips 
backward, the strip is seen at successively 
later phases of its vibration, and seems 
to be slowly vibrating, making one com- 
plete vibration when the motor has lost 
one complete cycle. 


“NOTES ON THE POWER-FAOTOR OF THE 
ALTERNATING-CURRENT ARC.” 


GEORGE D. SHEPARDSON. 


This paper discusses the effect of the 
wave form of electromotive force applied 
to the terminals of a standard enclosed are 
lamp, and the elements affecting the 
power-factor. Oscillograph curves are 
shown. The hard carbons show a much 
more sudden rise in the difference of 
potential around an arc than do soft cored 
carbons or soft solid ones. A character- 
istic of the soft cored carbons is the sec- 
ondary peak on the arc potential curve, 
oecurring nearly simultaneously with the 
maximum current value, and thereby rais- 
ing the power-factor. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Test of a Steam Turbine After 
Having Been in Service for 
Two Years. 

There has been quite a discussion of 
late in the technical papers in regard to 
the probable deterioration of steam tur- 
Lines after having been in actual service 


you about two years ago have proved very 
satisfactory in every way. 

“The wheel and pinion of which photo- 
graphs have been taken have been in con- 
stant operation for over a year and a half, 
and there is no trace of wear appreciable 
on the pinion or the buckets. 


In fact, 


SteaM TURBINE PLANT, 


a number of years, and the effect of same 
on the steam economy of the machine. 
On account of the comparatively re- 
cent introduction of the steam tur- 
bine into this country the information 
in this line has been more or less meagre, 
although this is not the case in Europe. 
The results obtained by Professor Edward 
F. Miller and R. R. Lawrence of the 
Massachusetts Institute of Technology, in 


tests made recently on a 150-horse-power 


steam turbine dynamo set, which has been 
in service at the New England Structural 
Company, East Everett, Mass., for- the 
past two years, will be of particular 
interest. 

Shortly before the test was made the 
turbine was taken apart and thoroughly 
examined as regarde wear, etc., photo- 
graphs being taken of the turbine wheel, 
buckets and pinion, which are reproduced 
herewith, and by examining the same it 
will be noted that the wear on all these 
parts is practically nil. A copy of a letter 
from the New England Structural Com- 
pany, relating to this subject, reads as 
followe: 

“We beg to advise you that the two 
steam turbine generators purchased of 


New ENGLAND STRUCTURAL COMPANY. 


many of the latter still have some part of 
the original scale made during the process 
of drop forging.” 

This machine is one of a pair which 
were built by the De Laval Steam Tur- 
bine Company at its Trenton, N. J., 
shops in the spring of 1903, both machines 
having been constantly in service for the 


With 150 pounds steam pressure at 
governor valve and a twenty-six-inch 
vacuum at the turbine, 18.7 pounds of 
steam per brake-horse-power per hour at 
full load, and 19.7 pounds at half load. 

By comparing these figures with those 
just obtained by Professor Miller and 
Lawrence, it will be noted that the tur- 
bines are still well within their original 
guarantees, thus proving that the de- 
terioration, if any, has apparently not 
affected the steam consumption. 

The test took place June 11 last, start- 
ing at 9 a. M. and finishing at 6 P. M., 
after which the electrical heat losses were 
obtained in order to determine the: abso- 
lute brake-horse-power. 

The steam supplied to the turbine 
under test came from one boiler. Steam 
for the auxiliaries and for the feed pump 
supplying this boiler came from a second 
boiler. 

All condensation in the steam main 
leading to the turbine was returned to the, 
boiler by means of a steam loop. 

The steam used was determined by 
weighing the feed water put into the boiler. 
The level in the boiler was kept nearly 
constant during the test, and was made 
the same at the end as at the beginning. 

The blow-off pipe and the auxiliary 
fced pipe were disconnected and blanked. 

All the piping, both steam and feed, 
was kept tight, and there were no leakages 
to make allowance for; all the water put 
into the boiler being used in the turbine 
and in the calorimeter. 
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New England Structural Company, East 
Everett, Mass., for furnishing power and 
light for its entire plant. A photo- 
graph of the installation is also repro- 
duced herewith. 

These machines were ordered under the 
following steam guarantees: 


De LavaL STEAM TURBINE. 


The feed water was weighed in a barrel 
on a pair of scales sensitive to less than 
one-quarter of a pound under maximum 
load. The water weighed was run into a 
small barrel beneath the scales. The feed 
pump pumped from this barrel to the 
boiler. It is probable that the water 
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weight is correct to less than twenty-five 
pounds in the total. 

The quality of the steam was figured 
from readings taken on a throttling 
calorimeter placed near the throttle of the 
turbine. The time the calorimeter was 
in use was noted and the amount of steam 
used by it was calculated by Napier’s 
formula. The orifice used to do the 
throttling was one-quarter inch in diam- 
eter. 

Pressures were taken at the throttle and 
in the case supplying the nozzles. 

This latter pressure is beyond the 
governor, and fluctuates with any change 
of load. Temperatures of the steam at 
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these two places were taken also. It was 
thought that the throttling by the gover- 
nor might dry out any slight amount of 
moisture in the steam, and that the steam 
entering the nozzles might be slightly 
superheated. During this test the throt- 
tling was slight; and there was but little 
change in the quality of the steam in 
passing through the governor valve. 

The vacuum was measured by a U-tube 
filled with mercury. The poorer vacuum 
obtained near the middle of the test was 
due to low water in the river. 

The electrical output was taken up in 
a water-cooled resistance. The necessary 
electrical instruments were inserted for 
the measurement of the power. The load 
was very steady throughout the test. 

Previous to starting on the test, the 
turbine had been running forty-five 
minutes. The turbine ran with but little 
noise. 

Duration of test, nine hours. 

Boiler-pressure gauge, 152.9 pounds. 

Boiler pressure below governor valve, 
145.9 pounds, 

Quality of steam, 1.05 per cent priming. 

Barometer, 29.90 inches. 

Vacuum, 25.47 inches. 

Average volts, dynamo No. 1, 262.7. 

Average volts, dynamo No. 2, 262.1. 

Total amperes, 202. 

Average total kilowatt output, 106.1. 

Average total  electrical-horse-power 
output, 142.2. 
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Average total brake-horse-power input, 
160.4. 

Average number of revolutions per 
minute, 1,200. 

Total steam used for nine hours, 25,661 
pounds. 

Average steam per hour, 2,851 pounds. 

Average steam per hour, corrected for 
moisture, 2,826 pounds. 

Steam per kilowatt-hour, 26.49 pounds. 

Steam per electrical-horse-power-hour, 
20.05 pounds. 

Steam per 
17.77 pounds. 

Steam per brake-horse-power-hour, cor- 
rected for moisture, 17.62 pounds. 

The electrical instruments were all 
calibrated before and after the test by 
Professor F. A. Laws, also of the Boston 
School of Technology. 


brake-horse-power-hour, 


>_> — 


Norton Plain Grinding Machines. 

The Norton Grinding Company, Wor- 
cester, Mass., is manufacturing a num- 
ber of different types of plain grinding 
machines. These machines are made with 
a fixed wheel-base and a moving work 
table. By this plan are secured conveni- 
ence and rapidity in production, accurate 
work, and a small expenditure for power 
and repairs. 

With a moving work table and a fixed 
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EXHIBIT OF THE NORTON GRINDING COMPANY 
AT THE RAILWAY MEN’s CONVENTIONS. 


wheel-base the table moves past a fixed 
cutting point, and enables the employ- 
ment of a simple and rigid cross-fed 
mechanism. The plan also allows the 
operator to reach all adjustments and 
speed changes without moving from one 
point, regardless of the length of the 
work. 
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The machines are provided with con- 
venient means for a wide range of speeds. 
The devices are simple, and, being an 
adaptation of the well-known belt and 
cone, are easily understood by the opera- 
tors. 

The machines are equipped for electric 
drive, these being the regular machines 
with motor drive added. This arrange- 
ment provides for lifting work in and out 
with a crane, and for the passage of a 
crane overhead. The driving mechanism 


is within easy reach, and is made of the 


best material in a thorough, workmanlike 
manner. 

At the recent exhibition of railway and 
kindred appliances at Manhattan Beach, 
L. I., during the convention of the Ameri- 
can Railway Master Mechanics’ Associa- 
tion and the Master Car Builders’ Asso- 
clation, the Nonton Grinding Company 
made a very interesting exhibit. The ac- 
companying illustration is a reproduction 
of this exhibit, showing views of the 
various types of grinding machines and 
several pieces of work performed by this 
apparatus. 


b.e-  — 


Ore and Coal-Handling Machinery. 

The Wellman-Seaver-Morgan Company, 
engineer and manufacturer, Cleveland, 
Ohio, has published a most elaborate and 
handsome catalogue descriptive of ore and 
coal-handling machinery. A considerable 
portion of the work is devoted to illustra- 
tions of special electric overhead traveling 
cranes. In addition to this there are de- 
scribed and illustrated Hulett patent 
automatic ore-unloaders and unloading 
and reloading bridges, cranes, etc., car- 
dumping machinery, locomotive cranes 
and revolving derricks, excavating buckets, 
and various other types of machines for 
different lines of work. Several illustra- 
tions are given showing the extensive 
works of the company at Cleveland and 
at Akron, Ohio. The New York offices 
of the Wellman-Seaver-Morgan Company 
are at 42 Broadway, under the manage- 
ment of Mr. W. A. Stadelman. 

“A Paper Proposal” is the title of a 
clever little love story published by the 
Lackawanna Railroad solely on its merits 
as a bright piece of fiction. It is con- 
tained in a beautifully illustrated book of 
128 pages, which describes some of the 
attractive vacation places along the lines 
of this road. This book may be had by 
sending ten cents in stamps to T. W. Lee, 
general passenger agent, New York city. 
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Belted Type, Rotating Field 
Alternators. 

A line of belted type, self-contained, 
rotating field, alternating-current genera- 
tors, such as shown in the illustrations, 
has recently been placed on the market 
by the Westinghouse Electric and Manu- 
facturing Company. The machines are 
built for single, two and three-phase cir- 
cuits, in sizes from 30 to 200 kilowatts. 


The single-phase generators are manufac- ` 


tured for 220, 440, 1,100 and 2,200-volt 
circuits, at 7,200 alternations, and besides 
these the polyphase machines are wound 
for 6,600 volts and both 3,000 and 7,200 
alternations. In this type of generator 
the armature is stationary, a construction 
which facilitates the insulation of its 
windings, and provides that the field cur- 
rent instead of the armature current pass 
through the brushes and collector rings. 

The frame of the stationary armature 
is cast in one piece with slots machined 
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on the inside for holding the punchings 
which receive the windings. These are 
composed of wire, strap or bars, depending 
on the size and voltage of the generator. 
Open slots are employed in machines up 
to seventy-five kilowatts, with coils held 
in place by hard fibre wedges. In the 
larger machines partially closed slots are 
used. Horizontally split brackets which 
carry the bearings are bolted to this cast- 
iron frame. The bearings are generous 
in their dimensions, and are self-oiling, 
having oil rings and an oil gauge on each, 
thus giving superior running qualities. 
All generators have bed-plates with large 
foundation areas and suitable belt tight- 
eners. i 

The poles of the smaller generatora are 
of cast steel with pole caps of the same 
material. The poles of larger sizes are 
laminated and keyed or dovetailed to. a 
cast-iron spider. The field coils are com- 


ELECTRICAL REVIEW 


posed of square wire so wound as to ex- 
pose the maximum surface. In the gen- 
erators having laminated poles heavy brass 
wedges, which hold the field coils in place, 
retard any shifting of the field between 
the poles, and thus practically eliminate 
pumping between the generator and any 
rotary converters or synchronous motors 


RoTAaTING FIELD. 


which may be connected in the system and 
ensure satisfactory parallel operation of 
two or more generators. A large shaft 
ensures cool running of the bearings, and 
the absence of any distortion which might 
result from the pull of the belt. 

Every means has been utilized for the 
rapid dissipation of heat from all parts of 
the machines. Open spaces in the lami- 
nated field register with those in the arma- 
ture, and during operation air is drawn 
in through the field spider and forced out 
through the stationary core and windings, 
thus ensuring low operating temperature. 


STATIONARY ARMATURE, BELTED TYPE, 
RoTATING-FIELD ALTERNATOR. 


The single-phase generators have com- 


' pensating field windings supplied with 


rectified alternating current. A commu- 
tator on the shaft adjacent to the collector 
rings has its brushes connected to the sec- 
ondary of a series transformer in the 
armature circuit and its segments to the 
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self-exciting field coils. The compensating 
winding is so designed that the generator 
can be adjusted for a practically constant 
voltage from no load to full load or for 
an increase in voltage. 

The performance of these machines 
shows a high degree of excellence in effi- 
ciency. The proportions of the machines 
are those which both theory and practice 


have demonstrated to be the best. 
` e 


“Peru” Cartridge Fuse Blocks. 

Illustrated herewith is a new line of 
National Code standard cartridge fuse 
blocks just placed on the market by the 
Peru Electric Manufacturing Company, 


om 


, a 
Two-WIRE, DouBLE BRANC# BLOCK. 


of Peru, Ind. These blocks have all 
terminals completely protected by porce- 
lain. ‘This line consists of 250-volt 0-30 
and 31-60-ampere mains, branches and 
crossover, and 600-volt 0-30 and 31-60- 
ampere single-wire mains, and will take 


& 
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Two-WIRE Fuse BLOCK. 


any National Code fuses of corresponding 
canacity. | 
“Peru” blocks combine neat appearance 
and solid construction. Heavy brass is 
used on the connections, and the clips 
are made of the best quality of spring 


Two-WIRE, SINGLE BRANCH BLOCK. 


bronze. A perfect contact with the fuse 
is obtained. 

The terminals are countersunk in the 
porcelain, making it impossible for the 
clips to come out of line, and the porcelain 


walls between the terminals are sufficiently 
high to prevent a short-circuit when a 
conductor is placed across the block. On 
the 0-30-ampere cutouts the terminals are 
sct back from the end of the block, giving 
additional protection. 
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LARGE POWER PLANT TO BE ERECTED AT READING, 
PA.—The Union Traction Company, Reading, Pa., has decided to 
begin the erection of a large power plant at the mouth of the Tulpe- 
hocken river. The plant will furnish current for lighting the city 
and also for operating the city and suburban traction lines. The 
plant will generate about 10,000 horse-power. 


REORGANIZATION OF THE NEW ORLEANS RAILWAYS 
COMPANY—A reorganization of the New Orleans Railways Com- 
pany is about to be effected. A new company will be organized 
under the laws of Louisiana, known as the New Orleans Railway and 
Light Company. The new concern will have a capital of $20,- 
000,000 common stock, and $10,000,000 preferred. 


MORTGAGE OF THE WASHINGTON, BALTIMORE & ANNAPO- 
LIS RAILWAY COMPANY—A deed of trust to secure the issue 
of $1,000,000 second mortgage bonds has been placed on record by 
the Washington, Baltimore & Annapolis Railway Company. The 
bonds will mature May 1, 1930, and bear interest at the rate of 
five per cent per annum, payable semi-annually. All the rights and 
property of the railway company are pledged to the Cleveland Trust 
Company, of Cleveland, Ohio. 


ELECTRICAL NOTES FROM MEXICO—Mr. Teodoro Garduno 
will build a hydroelectric power-plant on his property near Tacam- 
baro, Michoacan. The plant will have a capacity of 220 horse-power, 
and supply electric light to the city of Tacambaro. A Canadian 
syndicate has secured control of the two street car lines of Monterey, 
and will commence the electrification of them immediately. It 
will also build a new line under the concession recently purchased 
from Messrs, Mackin and Dillon, of Monterey. The price paid for 
the properties, including the concession, is about $825,000. Henry 
R. Harvey -has applied for a concession to develop a water power 
situated in the Temosachic municipality, state of -Chihuahua. Ten 
thousand litres of water per second pass over the fall which is 
on the Aros river. 

MERGER OF RAILWAY AND POWER COMPANIES IN SOUTH 
CAROLINA—The Columbia Electric Street Railway, Light and 
Power Company, and the Columbia Water Power Company, Charles- 
ton, S. C., have been finally merged. The name of the new company 


is the Columbia Electric Street Railway and Power Company. A. 


new mortgage will be executed to secure the issue of bonds, which 
will cover the purchase of the water-power company, and which 
will also leave a considerable fund for the permanent improve- 
“ments contemplated. The complete board of directors has not yet 
been elected, but the following men will direct the affairs of the 
company for the present: E. W. Robertson, Henry Parsons, L. W. 
Parker, A. E. Gonzales and William Elliott, Jr. 


SALE OF TRACTION SYSTEMS IN PENNSYLVANIA—The 
property of the Philadelphia & Lehigh Traction Company was dis- 
posed of under foreclosure sale at Allentown, Pa., recently. The 
court imposed the conditions that the upset price would be $1,000,- 
000, ten per cent of purchase price down, with an entry fee of 
$25,000. The property was bought by William T. Harrity, on 
behalf of George H. Frazier, H. C. Trexler and himself, for $1,- 
000,000. Mr. Harrity stated that about $1,800,000 would be 
expended to bring the property up to the most modern standard, 
and that it was proposed to eventually run cars from Allentown 
to Philadelphia. Among the improvements contemplated are a new 
power-house and a new bridge at South Allentown. It is stated 
that the purchasers represented the bondholders of the company. 


SALE OF NEW YORK & LONG ISLAND TRACTION COM- 
PANY—The Interborough Rapid Transit Company and the Long 
Island Railroad Company have jointly taken over the New York 
& Long Island Traction Company. The consideration involved is 
not given, although it is stated that the two companies paid equal 
shares of the purchase money, and that each company will have 
four representatives on the board of directors of the reorganized 
concern. The new president of the company will be Arthur Turn- 
bull. F. L. Fuller will be general manager; Frank E. Haff, secre- 
tary, and Jordan I. Rollins, treasurer. The directors of the com- 
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pany are August Belmont, Ralph Peters, E. P. Bryan, David C. 
Green, General James Jordan, A. L. Langdon, Alfred Skitt, C. L. 
Addison and Arthur Turnbull. The lines of the New York & Long 
Island Traction Company will be used as feeders to the Pennsyl- 
vania Railroad system, which is being extended to Long Island. 


REORGANIZATION OF THE EASTERN OHIO TRACTION COM- 
‘iPANY—A plan has been submitted to the stockholders of the East- 
ern Ohio Traction Company, Cleveland, Ohio, for the reorganization 
of that company. The new company is to be known as the Cleve- 
land & Mahoning Valley Traction Company, with a capital stock of 
$3,000,000. Of this, $1,000,000 will be five per cent preferred, and 
$2,000,000 common. In order to meet the floating indebtedness of 
$878,000 it is proposed to sell $113,000 par value of Cleveland & East- 
ern bonds, to which will be added as a bonus ten per cent of the 
preferred; and also to sell $850,000 of the first mortgage consoli- 
dated bonds at ninety, with which will be given par of the common 
stock and fifteen per cent of the preferred stock. These securities 
are to be sold to the stockholders at the rate of $38.87 for each share 
of the stock of the company which they hold at the present time. 
A connection is to be made with the Mahoning Valley Traction Com- 
pany, which will give an entrance into Youngstown; and the Cleve- 
land & Eastern division is also to be connected with the Garretsville 
line. 

NEW FAST ELECTRIC LINE PROPOSED FROM NEW YORK 
TO NEWARK—Mr. Thomas N. McCarter, president of the Public 
Service Corporation, of New Jersey, has given out a statement show- 
ing that a high-speed electric road is proposed from Newark to 
New York city. The road is to be constructed and operated by a 
subsidiary corporation soon to be organized. The line will have 
no grade crossings within the city limits of Newark. It, will bs 
carried underneath the Passaic river in a tunnel, and probably over 
the Hackensack river by a bridge. In Jersey City the road will 
be partly elevated and partly below grade. The company will erect 
a terminal station in Newark and an office building, ground for 
which has already been purchased. A plan proposed last winter 
involved the abandonment of the Morris canal, and the use of the 
canal bed for the road. President McCarter states that the plan out- 
lined above provides a more direct and better entrance into Newark 


‘than would have been possible by building a road on the canal bed. 


The entire route has been surveyed and laid out, and much of the 
proposed right of way has been secured. 


RAPID TRANSIT BOARD INTERVENES IN ALDERMEN’S 
INJUNCTION SUIT—The board of rapid transit railroad com- 
missioners of New York, by permission of the Supreme Court, 
intervened in the taxpayers’ suit against Mayor George B. McClellan 
and others. This is a suit which is understood to have been brought 
by the board of aldermen to test the constitutionality of the recent 
legislation depriving the board of aldermen of its power over fran- 
chises. The court permitted counsel for the rapid transit commis- 
sion to submit a brief enlightening the court as to facts involved 
in the suit. The brief states: “Not only will the interests of the 
city be injuriously affected by the granting of an injunction in this 
case, but the interests of the plaintiff in no respect advanced. The 
board assumes that the plaintiff’s theory is that it is contrary to 
his interests as a taxpayer, and to the interest of the city, that 
any roads should be built until the constitutionality of the act 
in question has been determined; but even if an injunction should 
be denied at the present time; there is not the slightest practical 
risk that any final step can be taken toward the building of a 
road until ample time has elapsed for a hearing before the Appellate 
Court. The act which is in question in this connection is either 
constitutional or unconstitutional. If it is constitutional, then the 
board of estimate and apportionment ought not to be enjoined 
from dealing with the routes now before them. Such delay would 
be a real and very serious injury to the interests of all the people 
of the city.” The court has refused to grant the injunction asked 
for in the suit, holding that the public interests would be injured 
by even a temporary injunction, and that the legislature has the 
power to vest the control of franchises in a city in any local body 
it sees fit. 
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PERSONAL MENTION. 


MR. W. O. SETTLE has resigned his position as manager of 
the Water and Light Company at Lamar, Mo., to accept a similar 
position at Murphysboro, Ill. 


MR. GEORGE ALFRED DAMON, managing engineer of the 
Arnold Company, Chicago, Ill., is now one of the happiest men in 
that city. This is not because of the eminence of his position, but 
is occasioned by the arrival on Saturday morning, June 17, of George 
Alfred, Jr. 


MR. C. P. WAINMAN, general manager of the Northwestern 
telephone exchange at Minneapolis, has been elected vice-president 
of the company. He has also been appointed vice-president of the 
Duluth Telephone Company and the Mesaba Telephone Company. 
Mr. Wainman has been connected with the Northwestern company 
since 1878. He was formerly manager of the Cleveland exchange, 
and was transferred to Minneapolis in 1887. ' 


MR. ARCHIBALD B. ROBINSON, Pittsfield, Mass., has been 
elected general manager of the Woronoco Street Railway Company, of 
Westfield, Mass. He will succeed Mr. James H. Bryan, who has been 
president and general manager of the road for several years. Mr. 
Robinson has been connected with the Berkshire Street Railroad, 
in Pittsfield, since its organization in 1901. He organized the staff 
and office work of the company, and directed all the details of the 
management. 


MR. GEORGE R. WADSWORTH has resigned his position as 
resident engineer of the New York Central & Hudson River Rail- 
road, to accept a position on the staff of J. G. White & Company, as 
assistant to the construction superintendent. Mr. Wadsworth was 
graduated in 1898 from the Massachusetts Institute of Technology 
in civil engineering. Since graduation he has been continuously em- 
ployed on the New York Central Railroad, first being assigned to 
the office of division engineer at Albany, after which he worked 
in various capacities, ultimately being appointed assistant engi- 
neer. After having performed several classes of work, Mr. Wads- 
worth was appointed resident engineer of the Hudson district, in 
charge of the contract work from Mott Haven to Croton. 


MR. EUGENE LENTILHON, C.E., for the past several years 
a contracting engineer in New York city, has become associated with 
J. G. White & Company, and is now on his way to Chili on a mission 
covering the investigation of a number of important engineering 
projects. Mr. Lentilhon is a graduate of the Sheffield Scientific 
School of Yale University. For several years after his graduation 
he was in the service of the drydock department in New York city. 
His most important work in this direction was his supervison, as 
assistant engineer, of improvements and repairs on the North river 
from the Battery to Fourteenth street. In 1897 Mr. Lentilhon re- 
signed from the dock department to become a contracting engi- 
neer. Among the principal contracts completed by him were the 
construction of Hudson Park, New York city; the erection of two 
buildings for the New York navy yard, the removal of the reser- 
voir from the site of Fifth avenue between Fortieth and Forty- 
second streets, New York city, and the building of the foundations 
for the New York public library. i 


MR. ALEXANDER JAY WURTS, Ph. B., M. E., E. E., has been 
appointed professor of applied electricity and head of the depart- 
ment of electricity in the Carnegie Technical School at Pittsburg. 
He will assist in the preparation of a curriculum and the equipping of 
the electrical laboratory in the School of Applied Science. Professor 
Wurts was born at Carbondale, Pa., in 1862, and was educated in the 
schools of New Haven, Ct. He was graduated from Yale University 
with the degree of Ph. B. in 1883. He received the degree of M. E. 
from Stevens Institute of Technology in 1884, after completing a 
post-graduate course. Following this he studied electrical engineering 
abroad. He has been connected with the United States Electric 
Lighting Company, of Newark, N. J., and the Julian Storage 
Battery Company, of Camden, N. J. In 1887 he went with the West- 
inghouse Electric and Manufacturing Company for scientific 
research, laboratory and development work. It was while holding 
this position that he invented the lightning arrester bearing his 
name, and devised many appliances of a protective nature. He 
received the John Scott Medal from the city of Philadelphia, under 
recommendations from the Franklin Institute, for his discovery 
of non-arcing metals. In 1898 he started the development of the 
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Nernst lamp in this country, and carried it to a high state of 
efficiency. In 1904 he resigned from the Nernst Lamp Com- 
pany and returned to the Westinghouse Electric and Manufac- 
turing Company, to carry on special development work. It was 
about this time that he became associated with the Carnegie 
Technical Schools as one of the office staff. 


ELECTRICAL SECURITIES. 


During last week there was a pronounced improvement in the 
tone of the stock market, fairly good advances being recorded in 
many prominent securities. A wave of confidence seems to have 
permeated financial quarters despite threatening signs of further 
international complications between European powers. While the 
initiative in the speculative activity was taken by professional manipu- 
lators there was a substantial public interest and a goodly amount 
of commission house business back of the rally. The real reason 
for the steady recovery and advance seems to lie in the fact that 
notwithstanding the severe trying-out period which the market 
has undergone the features of stability are so pronounced as to 
dispel any anxiety with regard to a financial or speculative 
calamity. Fundamental conditions are sound and promising. With 
railroad earnings continuing favorable and indications that even 
through the summer there will be busy times in almost every in- 
dustry, it now looks as if the fall would bring about a very solid 
business condition, upon which will be reared even greater institu- 
tions than have yet been projected. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 24. 


New York: Closing. 
Brooklyn Rapid Transit.................2.- 67% 
Consolidated GäaS......asuasesssesseeseecs. no 19214 
General Hlectrie:4..4 «S465 see ated owes 174° 


Interborough Rapid Transit................ 202 


Kings County Electric... ............ 0.0 cee 200 
Manhattan Elevated.............. 0c. cee ces 16414 
Metropolitan Street Railway............... 124), 
New York & New Jersey Telephone...... 165 
Westinghouse Manufacturing Company...... 180 


Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 214 per cent 
on the preferred and assenting and non-assenting stocks, payable 
July 10. 


Boston: Closing. 
American Telephone and Telegraph........ 142 
Edison Electric Dluminating................ 240 
Massachusetts Electric... .... 0... ccc eee ee eee 6214, 
New England Telephone................000- 139 


Western Telephone and Telegraph preferred 100 


The instrument output of the American Telephone and Telegraph 
Company Yor the month of May is as follows: gross output, 168,764; 
returned, 53,212, leaving net of 115,552, as compared with 52,175 
for 1904. Since December 31 the net output has been 545,950, as 
against 305,326 for 1904. The total number of instruments now 
Outstanding is 5,026,514. Coupons from the 4 per cent collateral 
trust bonds of the company, payable by their terms on July 1, 
1905, at the office of the treasurer in New York, will be paid by the 
Manhattan Trust Company, 20 Wall street. 


Philadelphia: Closing. 
Electric Company of America............... 111% 
Electric Storage Battery common........... 7 
Electric Storage Battery preferred.......... 78° 
Philadelphia Electric. .............0... 0000. By 
Philadelphia Rapid Transit................. 27!» 
United Gas Improvement...................- 95 


Electric Storage Battery directors have declared the regular 
quarterly dividends of 114 per cent on both the common and pre- 
ferred stocks, payable July 1. 


Chicago: Closing. 
Chicago Telephone................ 000 cee eee 138 
Chicago Edison Light...................... 158 
Metropolitan Elevated preferred............ 66 
National Carbon common................06- 66 
National Carbon preferred.................. 117 
Union Traction common................000% 7 
Union Traction preferred.................-. 33 


National Carbon directors have declared the regular semi-annual 
dividend of 114 per cent on the common stock, payable July 15 to 
stockholders of record July 5. Books close July 5 and reopen 
July 17. 
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OBITUARY NOTICES. 
DEATH OF CHARLES H. WELLMAN AND THOMAS R. MORGAN. 


MR. CHARLES H. WELLMAN AND MR. THOMAS R. MORGAN 
were killed in the wreck of the Twentieth Century Limited at 
Mentor, Ohio, on June 21. Both gentlemen were officers of the 
Wellman-Seaver-Morgan Company, of Cleveland, Ohio, Mr. Well 
man being general manager, and Mr. Morgan, vice-president and 
works manager. Charles H. Wellman was born in Nashua, N. H., 
on June 12, 1863. His father was then superintendent of the Nashua 
Iron Company. In 1884 Mr. Wellman became connected with the 
Morgan Engineering Company at Alliance, Ohio. In 1885 he took 
the position of chief draughtsman of the Otis Steel Company, Cleve- 
land, Ohio. Soon afterward he was promoted to head of the open 
hearth department. In 1890 he became superintendent of the Well- 
man Steel Company at Thurlow, Pa., and in 1895 superintendent of 
the Illinois Steel Company at South Chicago, Ill. Upon the forma- 
tion of the Wellman-Seaver-Morgan Company he became its general 
manager and engineer. Mr. Wellman is survived by a wife and 
three children. His home was on Lake avenue, Cleveland. 

Thomas R. Morgan was born in South Wales in 1859, but came 
to this country at the age of six months. His father, after reorganiz- 
ing the Pittsburg Alliance Steam Hammer Works, removed to Ohio 
and founded the Morgan Engineering Company, and Mr. Morgan 
commenced work with the latter concern on his graduation from 
Mount Union College. At the age of twenty-one he was works 
manager. When he was twenty-five he became secretary and general 
manager of the company. He became associated in 1897 with the 
Wellman-Seaver Company, and when the Wellman-Seaver-Morgan 
Company was formed he became its second vice-president and works 
manager. Mr. Morgan is survived by a wife and three children. 


MR. THOMAS C. WALES, chief engineer of the New England 
Telephone Company, died in Boston, Mass., at 11 a. Mm., Tuesday, 
June 27. He was taken ill with appendicitis at Burlington, Vt., 
and was brought on a special train to Boston, but did not survive 
the operation. Mr. Wales was thirty-four years of age, and was 
graduated from the Massachusetts Institute of Technology in 1892 
in the department of electrical engineering. He married the 
daughter of R. H. White, the great drygoods merchant, of Boston. 
He is survived by Mrs. Wales and three children. Mr. Walés had a 
beautiful home on Chestnut Hill, one of the suburbs of Boston. He 
was a man of splendid character, esteemed among his associates, 
and was working out a career of great usefulness in his chosen 
profession. 

NEW INCORPORATIONS. 


COLUMBUS, OHIO—Prospect Electric Light and Power Com- 
pany, Prospect. Increased to $20,000. E 

SPRINGFIELD, ILL.—Pana Gas and Electric Company. In- 
creased from $1,000 to $150,000. : 

INDIANAPOLIS, IND.—International Light and Water Com- 
pany; $50,000. International Telephone Company; $50,000. 

DES MOINES, IOWA—Milo & Sandyville Telephone Company, 
Sandyville. $1,000. Incorporators: J. M. Kirkpatrick and others. 

AUSTIN, TEX.—The People’s Telephone Company, of Tehua- 
cuna. $2,500. Incorporators: J. Peeples, J. Desenberry and A. J. 
Collins. . 

ABERDEEN, MISS.—Mississipp! & Alabama Telephone Company. 
$10,000. Incorporators: J. C. Cheek, J. C. Burline, W. G. Davis 
and others. 

ALBANY, N. Y¥.—The Oatka Power and Transmission Company. 
$50,000. Directors: Carl H. Guess, John F. Reno and Porteous 
Cunningham. 
= GUTHRIE, OKLA.—The Snyder Telephone Company. $5,000. 
Stockholders: S. Cormack, Otis Stofer, Fred Swartzen, J. V. Mc- 
Clintic and A. J. Helena. 

ANDOVER, N. Y.—Andover Electric Power and Light Com- 
pany. $10,000. Incorporators: R. A. Stout, A. B. Richardson and 
J. H. Backus, all of Andover. 

ALBANY, N. Y.—Orange County Power Company. $50,000. In- 
corporators: William W. Haney, Louis B. Marks, both of New York; 
Henry Floy, East Orange, N. J. 

SPRINGFIELD, OHIO—New Carlisle Telephone Company, of New 
Carlisle. $25,000. Incorporators: C. D. Sheldon, E. C. Miller, 
E. A. Reed, T. P. Sylvan and R. B. Hoover. 


‘Laporte line is in operation. 
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ELECTRIC RAILWAYS. 


LOS ANGELES, CAL.—The board of county commissioners has 
sold to J. Harvey McCarthy, president of the Pioneer Investment 
and Trust Company, a forty-year franchise for a street car line on 
Indiana avenue. 


LOGANSPORT, IND.—Work has been begun on the construction 
of the Fort Wayne & Wabash Valley Traction Company's extension 
from Lafayette to Logansport, connecting the former city with 
Fort Wayne and Indianapolis. 


CHATTANOOGA, TENN.—In addition to the construction of 
the interurban electric railway through Chickamauga Park and Fort 
Oglethorpe to Ducktown, S. W. Divine will immediately secure the 
right of way along the route of the old broad-gauge road and con- 
struct an electric line up Lookout mountain. 


LIMA, OHIO—The Lima, Findlay & Toledo Electric Railway, 
which is building a trolley road in the interest of the Western 
Ohio Railway from Lima to Findlay, Ohio, has made a mortgage 
to the Citizens’ Saving and Trust Company, Cleveland, trustee, to 
secure $600,000 first mortgage sinking fund five per cent gold bonds. 


NASHVILLE, TENN.—At a meeting of the stockholders of the 
Nashville, Crocker Springs & Ridge Top Electric Railway the fol- 
lowing board of directors was elected: W. C. Dibrell, J. H. Bruce, 
W. K. Phillips, Watkins Crockett, W. J. Cummins, W. P. Ready, 
H. G. Hull and George S. Parkes. Immediately upon the adjourn- 
ment of the stockholders’ meeting the board of directors met and 
elected the following officers: W. P. Ready, president and general 
manager; W. J. Cummins, vice-president; H. G. Hill, secretary, and 
Watkins Crockett, treasurer. 


CHARLESTOWN, W. VA.—The Winchester & Washington City 
Railway Company has purchased from the estate of ex-Governor 
Lowndes, of Maryland, and David Sloan, of Lonaconing, Md., their 
water power on the Shenandoah river, four miles southeast of 
Charlestown, for $10,000. The company has an engineer on the 
premises who is making surveys, and the power will be developed 
at once. It is stated upon reliable authority the company will 
build a trolley line from Harper’s Ferry to Winchester by the way 
of Charlestown and Berryville. A line is also to be built from 
Berryville to Bluemont, Va., and probably from that point to Wash- 
ington, D. C. The power is said to be capable of developing 2,000 
horse-power. Winchester, Berryville, and Philadelphia parties are 
the promoters. | 


SOUTH BEND, IND.—The South Bend Western Railroad Com- 
pany has closed a contract with George Townsend, an Indianapolis 


- railroad builder, for the construction of an electric line from South 


Bend to Laporte, Ind., about thirty miles west. Construction will 
begin as soon as material can be placed on the ground, and cars 
will be running within six months. The same stockholders have 
arranged to take over an electric line now operating between Laporte 
and Michigan City, Ind., eight miles, as soon as the South Bend- 
The Indianapolis, Logansport & South 
Bend Traction Railroad Company is preparing for the construction 
of a line from South Bend to Logansport, Ind., through Rochester, 
Bremen, Argos and Bourbon, Ind. Right of way valued at many 
thousands has been secured, and several townships have voted 
subsidies. 


ROCKVILLE, CT.—The $150,000 five per cent twenty-year bonds 
of the Rockville, Broad Brook & East Windsor Street Railway Com- 
pany have been sold. The $100,000 of six per cent preferred stock 
of the Hartford & Springfield Street Railway Company, which is 
issued in place of the capital stock of the new company, will be 
owned and held in the treasury of the Hartford & Springfield 
company. The earnings from the operation of the new road will 
be received by the Hartford & Springfield company, after paying 
the fixed charges, and it is anticipated that it will leave a good 
profit after paying dividends on bonds and stock. The expenditure 
in the building of the road includes the installation of an addi- 
tional 600-horse-power cross-compound engine and generator in the 
present power station at Warehouse Point. It is claimed that the 
new road will have a population of 22,000 people to draw from, and 
in addition will induce a considerable amount of new business 
from Rockville, Warehouse Point and Windsor Locks north to 
Springfield, Holyoke and the upper Connecticut valley. 
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TELEPHONE AND TELEGRAPH. 

TRENTON, MO.—The Trenton Telephone Company has made 
arrangements to rewire the Laredo system. 

TOWLESVILLE, N. Y.—The Bielefeld telephone line from Goif 
Hollow to Towlesville has been completed. 

PHILADELPHIA, PA.—The Keystone Telephone Company has 
sold $4,000,000 first mortgage five per cent bonds to a New York 
syndicate. 

JACKSONVILLE, FLA.—The Eustus Telephone Company has 
extended its line to Grand Island, and will in the near future 
extend its line to Mount Dora. 

PLAINFIELD, N. J.—Fifty incandescent lights will be installed 
at Lincoln immediately by the Public Service Corporation. The 
price to be paid is $900 per year. l 

PULTENEY, N. Y.—The Overland Telephone Company is mak- 
ing extensive improvements in and around Pulteney. A new toll 
line will be built to Hammondsport. 


NEWARK, N. J.—A local telephone line with long-distance con- 
nections is being built at Glen Gardner Junction and New Hamp- 
shire. The central office will be located at Glen Gardner. 


WEST STOCKBRIDGE, MASS.—At the annual meeting of the 
Mutual Telephone Company C. W. Sprague was elected president 
and general manager, and J. S. Moore, secretary and treasurer. 


ASBURY PARK, N. J.—To improve the telephone service in 
Asbury Park as well as its long-distance service, the New York & 
New Jersey Telephone Company is installing a $50,000 trunk line 
by way of South Amboy, Keyport, Leadville, Tinton Falls and As- 
bury avenue. 


UTICA, N. Y.—A force of fifty men, under the direction of 
Engineer Edward Cline, of the Utica Home Telephone Company, 
has begun work of constructing the new independent telephone lines 
at Oneonta. It will probably be completed in about ninety days. 


VALLEJO, CAL.—The Sunset Telephone Company is to prac- 
tically rebuild its system in Vallejo at a cost of about $18,000. 
This has been rendered necessary by the constantly increasing 
business in Vallejo and the demand for better service. Four-party 
lines are to be installed instead of the ten-party lines now in use 
and other necessary improvements are to be made. Material for 
the work has already been ordered. 


MORGANTOWN, W. VA.—At a recent meeting of the stock- 


holders of the People’s Telephone Company the following board 
of directors was elected for the ensuing year: Milton Hirschman, 
L. S. Brock, George C. Baker, E. M. Grant, J. P. Fitch, Frank Cox, 
W. E. Glasscock, D. H. Courtney and I. C. White. Later the board 
met and organized and elected the following officers: president 
and treasurer, Milton Hirschman; secretary, George C. Baker. 


SAN DIEGO, CAL.—The Home Telephone Company has been 
granted a franchise to string wires and erect poles on any public 
highway in the county. The franchise was secured by the com- 
pany for the express purpose of extending its lines from La Jolla 
northward, the intention being to ultimately connect with the 
long-distance lines being extended southward from Santa Ana, 
thereby giving direct connection with Los Angeles and other 
northern cities. 


MIDDLETOWN, N. Y.—The Citizens’ Stamford Telephone 
Company, which has offices at Pine Hill, Delaware County, has 
given a mortgage of $200,000 upon its franchises and property to 
the Knickerbocker Trust Company, of New York city, to secure 
the payment of bonds, which are to be issued by that company 
to improve and extend its lines. The bonds are to be payable in 
1935, and will be five per cent gold bonds. One hundred bonds 
will be of $500 each and 150 at $1,000 each. This will be one of 
the best lines in Delaware County when completed. 


MILWAUKEE, WIS.—Judge Halsey has appointed John E. Reilly 
receiver of the Independent Consolidated Telephone Company, 
under a bond of $30,000. The appointment was made at the in- 
stance of J. P. Weirich, who commenced suit against the company 
several weeks ago. The Independent Consolidated company is the 
largest independent telephone concern in the state, having 700 
miles of wire and over 1,200 subscribers in Sauk, Richland, Iowa 
and Grant counties. It is expected that the business will be con- 
tinued under the receiver. The corporation recently increased its 
capital stock from $100,000 to $200,000, and issued $70,000 in bonds. 
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ELECTRIC LIGHTING. 
CUMBERLAND, R. I.—The town of Cumberland has voted, 153 
to 79, not to establish a municipal electric lighting plant. 


MURFREESBORO, TENN.—The city has made a ten years’ con- 
tract with the City Gas and Electric Company to supply street 
lights. l 


WASHINGTON, IOWA—The Washington Illuminating Company 
has sold its plant to George Carson, of Iowa City. The price paid 
was $36,500. 


FORT SMITH, ARK.—Bonds have been sold to the amount of 
$17,000 for the purpose of installing a municipal electric light plant 
in Dardanelle. 


GAINESVILLE, TEXAS—The Gainesville Light and Fuel Com- 
pany has sold its plant to J. A. Jones, of California, and E. E. 
Hull, of Oklahama. The new owners will spend $25,000 in rebuild- 
ing the plant. Í 


CAMPBELLSVILLE, KY.—The Campbellsville Electric Light 
Company has becn organized to put into operation an electric light 
plant. President, J. L. Atkinson; secretary and treasurer, J. R. 
Davis; superintendent and general manager, B. S. Kincart. 


NORTH TONAWANDA, N. Y.—The board of aldermen has 
decided to reject the bid of the Tonawanda Power Company for 
furnishing electric light for the city and will readvertise for bids 
that will permit gas as well as electric companies to submit bids. 


NEWARK, N. Y.—The Newark New Light, Heat and Power 
Company has sold its plant and fixtures to a Philadelphia syndi- 
cate composed of E. C. Manderville, L. J. Rigby, W. L. Matthew, 
W. W. Levering and H. J. MaKriver. The price paid was $75,000. 


ROGERS, ARK.—The Rogers waterworks system and the elec- 
tric light system have been consolidated. The new company will 
be known as thə Rogers Water and Light Company. The capital 
is $100,000. The following are the officers: president, W. R. Felker; 
vice-president, F. F. Freeman; secretary and treasurer, J. E. Felker. 


NIAGARA FALLS, N. Y.—At the annual meeting of the Niagara 
Falls Hydraulic Power and Manufacturing Company the following off- 
cers were elected: president, George B. Matthews, Buffalo; vice-presi- 
dent, W. .D. Olmsted, Buffalo; secretary and treasurer. Arthur 
Schoellkopf, Niagara Falls. The officers as named, with the following 
will corstitute the board of directors: Jacob S. Schoellkopf and J. 
L. Romer, of Buffalo. 


LA FOLLETTE, TENN.—The La Follette Water, Light and 
Telephone Company has been incorporated under the laws of West 
Virginia with a paid-up capital of $150,000. The company will 
furnish light, water and telephone service to La Follette, the city 
having contracted for fifty arc lamps, and forty fire hydrants. The 
company will install a three-phase generating plant, and a tele 
phone exchange which will start with 300 subscribers. The officers 
of the company are: president W. C. Knight, St. Louis; secretary- 
treasuier, F. H. Joss, Minneapolis. The other directors are T. C. 
Whalen, W. A. Owens and G. A. La Follette. 


NEW MANUFACTURING COMPANIES. 


NEW YORK, N. Y.—The Helilmund Collbohm Electric Company 
has been incorporated by Grant B. Rossman, New York;. Alfred 
Wenzel, Jersey City, and Max H. Collbohm, New York. The com- 
pany has a capital of $10,000. 


WATERTOWN, N. Y¥Y.—The W. E. Kenney Company has been 
incorporated with the secretary of state to deal in electrical appa- 
ratus. The capital stock is $10,000, and the directors are A. F. 
Lansing, W. E. Kenney and F. M. Boyer. 


ROME, N. Y.—The Wire and Telephone Company of America 
has been incorporated with a capital of $600,000. Charles F. N. 
Niles, Toledo, Ohio; J. S. Dyett, Rome, and Walter C. White, Cleve- 
land, Ohio, are the directors of the company. 


NEW YORK, N. Y.—The Charles A. Thompson Company has 
been incorporated to manufacture electrical machinery. The com- 
pany has a capital of $25,000, and the incorporators are Charles 
A. Thompson, James Shaw, of Brooklyn, and Rudolph Miehling, 
of New York. 


36 ELECTRICAL REVIEW 


| INDUSTRIAL ITEMS. | 


THE SUMPTER TELEPHONE MANUFACTURING COMPANY 
has issued bulletin No. 38, describing the Mason multi-discharge 
lightning arrester. 


THE PARKER BOILER COMPANY, Philadelphia, Pa., has 
issued a booklet, showing the Parker boiler and illustrating some 
installations made by it of this type of boiler. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., in bulletin No. 95 describes the installation of chloride accumu- 
lators for the Carnegie Steel Company at Youngstown, Ohio. 


W. R. OSTRANDER & COMPANY, 22 Dey street, New York, 
is distributing a catalogue of electric fans made by it. About 
fifteen different types are shown, including both desk and ceiling 
fans. : 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio, is dis- 
tributing a catalogue, describing new mechanical relay governors. Five 
types are illustrated, and a table of dimensions of the governors 
is included. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
is calling attention to the crushers built by it. These include 
Jeffrey swing-hammer pulverizers, Jeffrey swing-hammer crushers. 
and a number of different types of roll crushes. 


THE IRON CITY ENGINEERING COMPANY, Pittsburg, Pa., has 
secured from the architects, D. H. Burnham & Company, the con- 
tract for the complete electrical installation for the nineteen-story 
annex to the Frick Building, now in course of construction. This 
company also has similar contracts for the twelve-story office build- 
ing for Colonel Henry Schmulbach, Wheeling, W. Va.; the Home of 
the Good Shepherd, Pittsburg, Pa., and the Baltimore & Ohio passen- 
ger station at Youngstown, Ohio. 


THE LAIDLAW-DUNN-GORDON COMPANY, 114 Liberty street, 
New York city, is distributing a 175-page book, describing and 
illustrating a complete line of steam, electric, gas and power-driven 
air and gas compressors of all types. The book contains a quantity 
of valuable information. It gives the results of investigations on 
air-valve gears, explains the action of the air lift. and gives the 
amount of air required for pumps and drills. In addition a large 
amount of data regarding compressed air are given. 


THE SUNBEAM INCANDESCENT LAMP COMPANY, Chicago, 
Ill., has just issued a new bulletin describing and exploiting its 
complete line of “Sunbeam” reflector lamps. These lamps are fur- 
nished in six, twenty-eight and thirty-six candlepowers in all 
voltages. This bulletin is ready for distribution and a copy will 
be sent to any one interested upon request either to the above com- 
pany or to the Western Electric Company. The latter company 
and its branch houses carry a large stock of “Sunbeam” lamps 
embracing the entire line. 


THE ANSONIA BRASS AND COPPER COMPANY, 99 John 
street, New York city, has issued a pamphlet descriptive of “Tobin” 
bronze. A large amount of valuable information is included in 
this publication. 
test, crushing strength and torsional strength are given, together 
with a series of tables of the weights of sheets and rods. Results 
of a number of tensile tests are given, as well as tests made by 
the United States government of the “Tobin” bronze used in some 
of the revenue cutters. A large portion of the book is taken up 
by testimonials. 


THE AMERICAN AIR-COMPRESSOR WORKS, 26 Cortlandt 
street, New York city, has just published a sixteen-page bulletin, 
six by nine inches, illustrating and describing a few of its new types 
of air-compressors. Copies of this bulletin will be sent gratis upon 
application. High-duty vacuum pumps are made in many sizes, 
both steam and power driven, and full particulars, prices, etc., will 
he mailed upon request. Small belt machines are built, suitable 
for operating a few air hoists, pneumatic stone tools, etc., or for 
experimental, laboratory or vacuum purposes, especially where the 
requirements are small. 


The tensile strength, specific gravity, weight, acid- 
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DODGE & DAY, engineers and architects, Philadelphia, Pa., 
made a preliminary examination a short time since of the plant 
of the Link-Belt Machinery Company, Chicago, IN. As a result 
they have been further commissioned to make a thorough examina- 
tion of the mechanical and electrical features with a view of mak- 
ing a layout that will accomplish in the most economical and efficient 
manner the scheme of changes and improvements contemplated 
by the management. It is probable the power plant will be en- 
larged, and considerable additional electrical equipment installed, 
as well as some new machine tools. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is distributing circular No. 1104, describ- 
ing Westinghouse portable instruments. These include voltmeters 
for direct and alternating currents, milliammeters for direct and 
alternating currents, lamp tester’s volt-wattmeter for direct and 
alternating currents, ammeters for alternating currents, single-phase 
wattmeter for alternating currents, polyphase wattmeter for alter- 
nating currents, power-factor meter for two and three-phase cur- 
rents, and a line of transformers. The company is also distribut- 
ing circular No. 1102, describing the Westinghouse direct-current 
multiple arc lamp for 110 and 220 volts. 


THE F. BISSELL COMPANY, 226-230 Huron street, Toledo, Ohio, 
has issued a catalogue which it states will enable a purchaser “to 
obtain quotations on the spot.” Beginning with a single slab big 
enough to hold a voltmeter, a switch, a rheostat and ground detec- 
tor, the catalogue goes by degrees through the whole line of single- 
phase panels and multiple panels, and each combination has its 
price. There are additions and deductions for parts added and 
omitted, and any person interested can easily compute the price 
of any given combination. The book is now ready for all who 
desire it. The company is also issuing a booklet entitled “Tie 
Machine Tool and the Motor,” which describes the application of 
the “Northern” variable-speed motor to various types of machine 
tools. The F. Bissell Company had a number of appliances 
on exhibition at the Independent telephone convention at Chicago. 
Among these were novelty potheads and sleeves, security special- 
ties for telephone construction, and other apparatus. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has received a number of orders from Japan for steam and 
gas engines. During the years 1903 and 1904 Takata & Company, 
agents for the Westinghouse Machine Company in Japan, sold fifty- 
six Westinghouse engines, ranging from 600 horse-power down to 
twelve and one-half horse-power, and aggregating a capacity of 
almost 8,000 horse-power. They were all of the vertical, single- 
acting type, both simple and compound. The list of customers com- 
prises government arsenals, railroads, electric light companies, 
bureau waterworks, mines, universities and hospitals. Among the more 
important orders filed were the following: Akabane arsenal, 1,950 
horse-power; Kure and Tokio arsenals, 1,628 horse-power; Kiushiu 
and Nippon railways, 579 horse-power; Yokoska arsenal, 547 horse- 
power; Fukagawa and Tokio Electric Light companies, 450 horse- 
power; Mr. Furukawa’s Western Bureau, 1,265 horse-power; Tokio 
Imperial University, 93 horse-power; Yokohama Electric Wire Works, 
62 horse-power; Tokio waterworks, 31 horse-power. ; 


THE STANLEY INSTRUMENT COMPANY, Great Barrington, 
Mass., is mailing a circular letter concerning the manufacture of 
its model H rotated jewel-bearing wattmeters. This circular states 
that eminent counsel have declared that, in their opinion, the model 
H-6 rotated jewel-bearing wattmeters are not only outside of any 
valid claim of infringement of the Tesla patents Nos. 511,559 and 
511,560, but are in exact conformity with the suggestion contained 
in the opinion of the United States Circuit Court of Appeals for the 
First District, filed September 9, 1904, which states: “If the device 
stopped with a ‘metallic rotating body,’ and some method other than 
a counting-machine operated by it was used for determining the 
number of its revolutions, we might not be able to charge the re- 
spondent with infringing. We might then well apply the proposi- 
tion of the respondent, that a mere meter is in a different art from 
a motor; but as it does not stop there we must look further.” The 
company states that on and after June 21 it will be prepared to, 
and will, fill ail orders in hand or received thereafter for this 
wattmeter. 
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REPORT OF THE COMMISSION ON ELECTRIC LIGHTING 
FOR THE CITY OF NEW YORK. 


The second report of the Commission on Electric Lighting 
for the City of New York has been submitted to Mayor George 
B. McClellan. The commission consists of Dr. Cary T. Hutch- 
inson, Mr. Nelson P. Lewis and Mr. George F. Sever, well-known 
engineers of New York. This report gives in detail estimates of the 
cost for a municipal plant large enough to light all the streets of 
the boroughs of Manhattan and The Bronx, and all of the pub- 
lic buildings. The report also contains specifications for the 
complete installation of this plant, which is planned for a 
maximum oubput of 20,000 kilowatts. Abstracts of this report 
will be published in an early issue of the ELECTRICAL REVIEW. 

At the present time there are 290 miles of streets in Man- 
hattan and The Bronx lighted electrically, and there are 442 
miles lighted by means of gas or naphtha. It is proposed in 
this report that all of these 732 miles be lighted electrically 
by means of arc lamps, Nernst lamps run in series, and in- 


300,000 incandescent lamps, the latter figure including those 
required for the publie buildings. The generating equipment 
required for these lights must have an output of 15,000 kilo- 
The total cost of the plant is estimated at $7,567,000, 


of which $533,000 is allowed for the real estate upon which 


ratte. 


the central station and substations are to be erected. Appor- 
tioning the cost of the station to the arc and incandescent serv- 
ices, it is found that the investment will be $352 per are lamp 
and $153 per kilowatt of connected load of incandescent lamps. 

It is estimated that the total operating expenses will be $1,- 
269,000 per year. This allows for three and one-half per cent 
interest on the investment, and six per cent depreciation. Sub- 
dividing this sum into the cost of supplying arc and incandes- 
cent lamps, the annual cost per are lamp is found to be $64.07, 
and the cost per kilowatt-hour for the incandescent service, five 
and one-half cents. The report states that the total cost to the city 
of gas and electric lights for last year was $1,703,000, leaving 
an estimated saving for operating the plant proposed over the 
present cost of lighting the streets of $434,000. The general 
plan proposed in the report is the generation of alternating 
three-phase current, at sixtv eycles, 11,000 volts, and distrib- 
uting this by means of cables run underground in ducts in Man- 
hattan and by overhead lines in The Bronx to substations, where 
the transformers will be located. At the substations the press- 
ure will be changed from 11,000 to 2,200 volts, and at the 
latter pressure it will be transmitted to local centres of distribu- 
tion, where it will be reduced to 230 volts for single-phase, 
three-wire distribution. The power-station equipment con- 
templated will be of the latest and most approved type. There 
will be water-tube boilers, steam turbines and all the necessary 
accessories for economical operation of the plant. It is esti- 
mated that the cost of generating the electric energy delivered 
to the lamps will be 1.384 cents per kilowatt-hour. 

The estimate does not include any items for laying ducts 
or erecting poles, since the city has the privilege of carrying 


ita cables through the present system of ducts and over the 
poles now standing in the borough of The Bronx. 
From this report it is apparent that the contemplated un- 


dertaking is a large one requiring the most careful considera- 


tion. It calls for the expenditure of a large sum of money, 
and will require the city’s adding a new burden on its already 
well-loaded officials. Municipal undertakings of this kind can 
not be considered in the same light as would private under- 


takings of a like magnitude, for one can never feel entirely sure 


of a continuity of policy, and this feature, as well as the politi- 
cal complications which will inevitably arise, must always be 
kept in mind. But these are factors which can not be allowed 
for in a strictly engineering report. — 
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THE METALLIZED CARBON FILAMENT. 

An interesting and significant paper presented at the re- 
cent convention of the American Institute of Electrical Engi- 
neers at Asheville was that by Mr. John W. Howell. It dealt 
with a new type of carbon filament. This paper is published 
on another page of this issue, and a perusal of it brings out a 
number of exceedingly striking points. 

These carbon filaments are made from the same material 
as the ordinary filament. They are also baked and treated in the 
same way, but they undergo an additional process known as 
firing. It is this last process which produces such surprising 
results. The common carbon filament, as is well known, is baked 
first in an oven so as to carbonize the cellulose. The filament 
thus prepared forms a base upon which later a coating of 
graphite is deposited in the flashing process. The additional 
step through which the metallized filaments are carried con- 
sists in heating filaments prepared and treated in the ordinary 
way to an exceedingly high temperature—a temperature so 
high that it can not be obtained satisfactorily by passing a cur- 
rent through the filament itself, but must be obtained by pas- 
ing the filament through an electrically heated furnace. The 
effect of this treatment seems to be to bring about a metamor- 
phosis of the graphite coating, the process taking but a few 
moments. The effect of this excessive heat on the carbon base 
of the filament is slight, but since it appears to cause a certain 
amount of gas to be given off, which blisters the graphite coat- 
ing, ìt has been found preferable to fire the carbon base before 
it is treated. 

The furnace which has been used for this work consists of 
a hollow carbon rod heated electrically, the filaments, packed in 
graphite, being passed through this rod. This does not seem 
to be an expensive process, nor should it be particularly diffi- 
cult, although, no doubt, a certain amount of skill is required 
in obtaining satisfactory results, but if the filaments come up 
to the hopes expressed for them by Mr. Howell, the additional 
steps required in their manufacture will be but a slight ob- 
jection. While it is true that a filament which must be baked, 
fired, flashed and then refired must necessarily be handled 
-more than is now the case with the common carbon filament, this 
is a matter of small consequence compared with the greatly 
improved quality of the lamp which results. 

The effect of this process of firing the filament is to in- 
crease the density of the graphite coating, making it tougher 
and elastic, so that it resembles in these respects a metal; and, 
most surprising of all, the resistance of the fired filament in- 
‘creases with temperature, while that of the common carbon de- 
‘creases. In other words, the process converts the temperature 
coefficient of resistance from negative to positive, making the 
filaments in this respect as well to resemble a metal. It is for 
these reasons that the filament has been called “metallized.” 
Practically all of this change takes place in the graphite shell. 
‘There is but little change in the characteristics of the carbon 
‘base. This change in the characteristics of graphite could pos- 
sibly be made use of for other apparatus. It would seem proba- 
ble that by properly regulating the temperature of the fur- 
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nace a quality of graphite might be produced in which the 
resistance will remain practically constant, independent of the 
temperature, throughout a considerable range. This change in 
the characteristic of the graphite will affect the characteristics 
of tne lamp in several ways. It will give it better inherent regu- 
lation for voltage variations, but will cause a rush of current 
the moment the lamp is turned on, though this rush may be of 
insignificant proportions. | 
The most important result of this treatment of the carbon 
filament is, of course, the increased efficiency at which it is 
It is stated in the paper 
that lamps may now be run satisfactorily at an efficiency of two 


claimed the lamps may be operated. 


and one-half watts per candle, and that there is every pros- 
pect of doing better than this. The recent report of Dr. Louis 
Bell to the National Electric Light Association states that 
tantalum lamps tested would, if rated at 1,000 hours, show an 
energy consumption of 2.15 watts per mean horizontal candle. 
This is somewhat better than the efficiency claimed for the new 
carbon lamp; but, on the other hand, it must be remembered 
that the carbon lamp will undoubtedly be cheaper than any 
metallic filament lamp, and will probably be easier to produce 
uniform. Mr. Howell states that the new lamp has a use- 
ful life of 500 hours, about the same as that of the 3.1-watt 
carbon lamp. On a basis of 2.5 watts per candle for the new 
lamp and with the price for energy at ten cents per kilowatt- 
hour, the metallized lamp should be worth about forty-eight 
cents more than the 3.1-watt lamp, a large figure when the cost 
of the latter lamp is considered. 
EXPLORING THE ATMOSPHERE. 

In a contribution to Nature (London), for May 25, Mr. G. 
C. Simpson describes the results of recent explorations of the 
atmosphere in order to determine its electrical condition. This 
work has been done by means of kites, but the most valuable 
results have been obtained from manned balloons. Naturally, 
the work was not all plain sailing, for unexpected difficulties 
were encountered. New methods of measuring the electrical 
condition of the atmosphere were found necessary, and the work 
was not entirely without risk. The investigations so far made 
seem to justify the following conclusions: the potential gradient 
of the atmosphere remains positive to the highest point as yet 
investigated, which is about 18,000 feet. From this it is be- 
lieved that the positive charge of the atmosphere balances the 
negative charge of the earth, so that the globe as a whole is 


neutral. Another interesting deduction is that the number of 


charged particles of air—or ions, as they are called—is the same 


per cubic metre at all heights. However, as there is less inter- 
ference with the movement of charged particles in the rarer at- 
mosphere, the charge from an electrified body is dissipated more 
rapidly the higher up it is carried. 

This field of exploration should appeal to certain individuals 
of means and leisure, who have devoted their energies to aerial 
navigation. The task of investigating the meteorological condi- 
tions of the air is not always easy. It is difficult enough to add 
interest to the work, and the danger is at least sufficient to add 
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spice. There will be, besides, the knowledge that valuable results 
may be accomplished, instead of efforts wasted on a problem 
which, to many, seems foolish. It is not impossible that aerial 
navigation may be accomplished, but it seems most improbable 
On the 


other hand, balloons offer, at the present time, the best available 


that it will be brought about by a dirigible balloon. 


method of studying the physics of the upper air. 


GAS VERSUS ELECTRICITY FOR DISTRIBUTED STREET 
LIGHTING. 


Quality and prices aside, gas and electricity compete on 
more nearly equal terms in distributed street lighting than in 
most other lines of service. By distributed street lighting is 
meant that which must be done with a comparatively large 
number of rather low-candle-power lamps, as where only a 
small sum can be expended per mile of street, or where shade 
trees are so thick that good results can be obtained only with 
lamps close together. These conditions make the use of arc 
lamps impracticable, and the comparison comes between gas 
and electric incandescent lamps. 

The incandescent gas-mantle has raised gas street lamps to 
a position of importance that the open bat’s-wing flame long 
since lost. This return of prestige to the gas lamps is due 
to the fact that the incandescent burner increases its illumi- 
nating power to as much as five times that of an open flame. 
For the bat’s-wing burner a fair result may be taken as fifteen 
candle-power with a consumption of five cubic feet of gas per 
hour, or three candle-power-hours per cubic foot. In the in- 
candescent burner under good conditions it is practicable to get 
as much as fifteen candle-power-hours. per cubic foot of gas 
consumed per hour. 

In street lighting, unlike interior illumination, the heating 
effects, vitiation of the air, and the fire risk of gas lamps do 
not weigh heavily against them, and the main factors to be con- 
sidered are location, candle-power and costs. Gas lamps, as 
ordinarily erected for street lighting, are at a serious disadvan- 
tage as compared with incandescent electric lamps of equal 
This disadvantage is due to the fact that the 


gas lamp is too near the ground; 


candle-power. 


cast a large shadow, and it lacks an effective reflector above 
it. In contrast with all this, the incandescent electric lamp 
may easily be, and usually is, at a suitable height above the 
ground, has a wide reflector above it, and there are no opaque 
parts at the side of or below the incandescent filament to cast 
Another disadvantage of the gas compared with the 
electric street lamp, as ordinarily erected, where there is a row 
of trees on either side of the street, is that the gas lamp, being 
mounted at the top of a straight post between the trees, throws 
gigantic shadows to long distances up and down the roadway. 
The electric lamp, being held out beyond the trees by a long 
goose-neck, throws its light to a good distance up and down 
the roadway, where it is most needed. If gas companies can 
supply an inverted burner, and mount it at the end of a long 


shadows. 


its lantern, holder and post 
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goose-neck, they will materially increase their power of compe- 
tition in distributed street hghting. : 

Most important among the factors that determine the selec- 
tion of gas or electric incandescent street lamps is the cost 
per candle-power of each. This conclusion is borne out by the 
fact that gas street lamps are largely used in cities of the first 
and second class, where gas is cheap, while in small cities and 
towns, where gas is much higher, incandescent electric street 
lamps are much more generally used. For street lighting, incan- 
descent electric lamps rated at twenty-five candle-power and 
consuming about seventy-five watts are very commonly employed. 
With equally good location and mounting for each lamp, which 
is contrary to the facts as above noted, about two cubic feet 
of good gas per hour in the gas lamp will give an illuminating 
effect equal to that of the seventy-five-watt incandescent lamp. 
If the gas sells at one dollar per thousand cubic feet, the 
operation of this gas lamp costs 0.2 cent per hour. To equal 
this cost of operation, energy for the seventy-five-watt incan- 
descent lamp must be sold at 2.66 cents per kilowatt-hour. 
Where the price of gas is two dollars per thousand feet, as in 
many small places, the equivalent price of electric energy may 
be raised to, 5.32 cents per kilowatt-hour, and a large amount 
of incandescent electric street lighting is done at not more 
than this figure. 


THE TEMPERATURE OF THE NEW YORK SUBWAY. 

Since the beginning of the hot weather there has been con- 
siderable complaint made about the temperature of the air in 
the New York subway. Patrons of the subway have been sur- 
prised to find the air there several degrees warmer than the air 
on the streets. They had expected that it would be cooler, com- 
That the air 


should be warmer is only to be expected when one remembers the 


paring the subway with other underground rooms. 


amount of work that is being done continuously there, and that 
all of the energy which it represents is being converted eventually 
into heat. Taking up this phase of the problem, the Engineering 
News, in its issue of June 15, says that the energy required to 
operate and light the subway amounts to about 380 kilowatt- 
hours per day of twenty-four hours. 
1,292,000,000 heat units. 
practically 3,000,000 pounds, and as the specific heat of air is 


This is equivalent to 
The air enclosed in the subway weighs 


practically 0.25, the energy expended there daily is sufficient to 
heat the whole of the subway air two hundred times a day to 
a temperature six degrees higher than the outside temperature. 
This is allowing for the loss of heat by conduction through the 
roof and sides of the subway. If, therefore, the temperature 
of the subway is to be maintained at not more than six degrees 
above that of the outside air, it must be changed about once 
every seven minutes. This shows that this tremendous venti- 
lating problem is one rather of cooling than of supplying pure 
air. No doubt the air in the subway is changed much more 
frequently than any one would at first assume. Its oppressive 
character is due rather to ite great humidity and higher tem- 
perature, as well as to its stillness when compared with the 


air above the ground. 
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The Power Plant at Harland & Wolffs Shipbuilding Works. 


HE large shipbuilding works of Har- 
I land & Wolff at Belfast, Ireland, 
have recently been converted from 
mechanical to electric driving. The 
new equipment is probably the largest 
and most complete of its kind at 
present in the United Kingdom. 
The works are situated on the river 
Lagan, and cover a large section of 
ground. However, on account of the 
large number of buildings and building 
slips already in existence, the land avail- 
able for the power-house was somewhat 
restricted, and thè shape was not as de- 
sirable as could be wished. Although a 
supply of electric power was available from 
the local electric power plant, the latter 
was some distance from the yards, and as 
the power required by the works is large, 
it was deemed advisable for the company 
to erect and equip its own plant. This 
has now been done, the work being en- 
trusted to Mr. J. W. Kempster, head of 
the electrical department of Harland & 
Wolff, who designed and superintended 
the entire electrical installation, including 
the shop equipment and the power-house 
as well, and to whom credit must be 
given for the excellence of the plans and 
the way in which they have been carried 
out. 

The requirements of shipyard operation 
seemed to make desirable several classes 
of electrical supply. Realizing that in 
this work the labor item is far more im- 
portant than the cost of power, the plant 
has been designed so as to enable the men 
to work most efficiently, and the electrical 
equipment for each and every tool has 
been selected so as to allow that machine 
to be operated so as to give the highest 
output. An increase of ten or twenty per 
cent in the output of the men or machines 
more than balances the increased cost of 
the power or of the electrical equipment 
necéssary to obtain it. For this reason 
there are three classes of power supply to 
the works: a three-phase, 440-volt, sixty- 
cycle, alternating-current system; a 450- 
volt, direct-current system, which, by 
means of the: three-wire system, makes 
-available 225 volts; and a 110-volt, direct- 
-current system. As far as possible each 
machine has been equipped with an in- 
dividual motor selected to fit its require- 
ments, the greater number of these being 
three-phase induction motors, which were 
chosen because it was thought that the 
repairs’ on these motors would be con- 
siderably less than with direct-current 


motors. Where the characteristics of this 
motor are less suitable than those of 
direct-current motors, the latter have 
been installed, such, for example, as in 
hoisting work and operating cranes. _ 
The power-house is a narrow building 
about sixty-eight feet wide and 469 feet 
long. It contains not only the generat- 
ing room and the boiler house, but the 
electrical fitting and repair shops and the 
storerooms, the latter being placed at 
one end of the building. As this building 
was erected on newly made ground, piling 
was necessary to support the walls, engine 
and generator foundations. The walls of 
the building are carried on a thousand 


surface is fifty-six and three-quarters 
square feet. The boilers are ten feet 
six inches long, and fourteen feet eight 
inches in diameter. They are arranged 
so that the hot gases are carried around 
and under the boilers before passing 
through the flues. The pressure at 
which steam is generated is 200 pounds 
per square inch. It is carried from the 
boiler room to the engine room in a ten- 
inch, wrought-iron main arranged in a 
ring. The sections of this pipe are 
coupled together with wrought-stecl 
pressed flanges. The ring arrangement of 
steam main gives a duplicate steam sup- 
ply, though but one side will be in use 
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larch piles about forty feet long, on which 
are placed timber rafts made up of 
wooden beams ten by nine inches. The 
foundations are of concrete, and are laid 
on and around these timber rafts. The 
engine and generator foundations, as well 
as that of the chimney, are carried on 500 
pine piles twelve inches square and forty 
feet in length. On the piles placed under 
the engine foundations channel irons 
eleven by three inches are placed, and 
are so arranged as to distribute the weight 
evenly over the whole system of piles. 
The boiler room contains five marine 
boilers of the single-ended type. These 
were constructed at the Harland & Wolff 
works. Each has a heating surface of 
2,225 square feet. The area of. the grate 


normally. The necessary expansion joints 
have been installed. Space has been re- 
served in the boiler room for five more 
boilers of the same type and size. 

On account of the long and narrow 
shape of the building, the boiler room is 
placed at one end of the engine room. For 
this reason it has been necessary to carry 
the steam a considerable distance in order 
to get it to the engines; but to reduce the 
loss which this would incur, the steam 
main has been carefully lagged through- 
out its entire length. This pipe is carried 
down beneath the engine-room floor. 

The chimney is a little over 180 feet 
high, and is placed near the centre of the 
boiler room. About two-thirds of the 
lower part is octagonal, the remainder 
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being circular. It is lined with firebrick 
100 feet from the bottom. It was erected 
by the Custodis Chimney Construction 
Company. 

The engine room is sixty-four feet wide 
and 171 feet six inches long. The height 
of the walls from the engine-room floor 
to the eaves of the roof is thirty-six feet 
six inches. All the steam and exhaust 
piping, as well as the water piping, the 
condensers and such similar auxiliary ma- 
chinery, are arranged below the engine- 
room floor in a basement ten feet two 
inches high. Passages are left, giving 
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inches in diameter. The medium-pressure 
cylinders are 27.5 inches. The low-press- 
ure cylinders are 31.5 inches in diameter. 
The stroke of the engines is 47.25 inches. 
The engines are fitted with Sulzer trip 
valves. They are rated at 1,000 horse- 
power each, though they will take an over- 
load of 1,240 horse-power. The arrange- 
ment adopted, whereby one engine drives 
one three-phase alternator, and the other 
two two machines, was due to the require- 
ments of night work, when a single engine 
is sufficient both for the alternating and 
direct-current supplies. 
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ing pumps to draw water independently 
as if they were piped directly to the chan- 
nel. The feed water is drawn from the 
hot well and delivered to storage tanks 
by two Weir pumps 6.5 inches by 5.5 
inches in diameter by fifteen inches stroke. 
Each of these pumps can deliver 45,000 
pounds of water per hour. This may be 
sent directly to the storage tanks which 
are placed above the storage battery room, 
which is next to the boiler house; or the 
water may be delivered to a purifier. The 
storage tanks contain sufficient water for 
twenty-four hours’ run, should the town 
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access to any machine easily, and en- 
trances are placed to each generator pit. 
In the engine room there are three hori- 
zontal Sulzer engines. One drives a three- 
phase alternator. The other two drive a 
three-phase alternator and a direct-cur- 
rent generator each. The engines are 
triple-expansion condensing. They have 
the high-pressure and one low-pressure 
cylinders in tandem on one side of the 
engine, and the intermediate and a sec- 
ond low-pressure cylinder on the other 
-side. The high-pressure cylinders are 17.3 


The condensers are of the surface type, 
having 870 square feet of cooling sur- 
face. Cooling water is drawn from the 
Musgrave channel, which is a branch of 
Belfast harbor. For this purpose there 
are two twenty-inch inlets leading into 
a thirty-six-inch inlet pipe. Each of the 
inlets is provided with a double strainer 
box. The inlet pipe is carried to a large 
cast-iron tidal culvert built below the 
water level alongside the station. It is 
116 feet long, ten feet wide, and six feet 
deep. This culvert enables the circulat- 


supply fail. The water is collected in a 
tank after passing through the purifier, 
and here any additional water is added, 
usually the pressure in the town mains 
being sufficient tô introduce it. It is con- 
trolled by a float valve operated from 
these storage tanks. The feed water 
passes through two live-steam heaters. 
The make-up water drawn from the town 
mains passes through an exhaust steam 
heater, which brings it to about sixty de- 
grees Fahrenheit. The final supply to the 
boilers is heated to 212 degrees Fahren- 
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heit before it is introduced. Economizers 
were not installed in this plant. 

In the basement is placed the condens- 
ing machinery. It consists of the surface 
condensers mentioned above, motor-driven 
centrifugal circulating pumps, air pumps, 
and the water pumps just mentioned. 

The three-phase generators are of the 
revolving-field type, and were built by the 
Lahmeyer Electrical Company. They 
have sixty-four poles, and operate at 170 
revolutions per minute. The outside 
diameter of the stator is twenty-four feet. 
The diameter of the rotating field is six- 
teen feet eleven and fifteen-sixteenths 
inches. They weigh thirty tons. The 
generators are star-wound and are rated 
at 650 kilowatts, 440 to 460 volts. They 
can carry an overload of 750 kilowatts. 

The direct-current generators are also 
rated at 650 kilowatts. They are thirteen 
feet eleven and one-half inches outside 
diameter. The armature is eight feet 
six and three-eighths inches in diameter, 
one foot and three-sixteenths of an inch 
wide. The commutator is seven feet five 
inches in diameter. These machines are 
separately excited at 220 volts, the excit- 
ing current being drawn from two sixty- 
kilowatt machines which feed independent 
bus-bars. These exciters also charge the 
storage batteries, which consist of 112 
chloride cells rated at 1,530 ampere-hours 
at a nine-hour rate of discharge. All the 
motors driving auxiliary apparatus in the 
power-house are supplied from these bat- 
teries when starting the plant. This in- 
cludes the motors for the traveling crane, 
and the barring motors for the main en- 
gines. The lighting supply for the power- 
house is also drawn from the same source. 
When in normal operation the main gen- 
erators supply these auxiliary machines 


from the main power switchboard from. 


one side of the three-phase system. <A 
120-kilowatt balancer, consisting of a syn- 
chronous motor-generator and two sixty- 


kilowatt, direct-current machines, can also _ 


be used for converting from alternating 
current to direct current, and vice versa. 
so that at times of very light load the 
power demand can be supplied by either 
one of two small high-speed generating 
sets. One of these is a three-phase ma- 
chine rated at 350 kilowatts. The other 
is a 250-kilowatt, direct-current genera- 
tor. There is in addition a motor-genera- 
tor for charging the battery, and an auto- 
‘matic booster for the same purpose. 

The switchboard is placed along a gal- 
lery running on one side of the engine 
room, supported by seven rectangular hol- 
low columns which form, as well, ducts 
through which the generator leads are 
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carried up to the board. The switchboard 
gallery is reached by a winding staircase 
at each end. The board is of the British 


Thomson-Houston Company’s type. There 
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tions. There are twenty three-phase 
feeders in various parts of the works, and 
there are thirty-seven . direct-current 
feeders, twelve of which are for lighting, 
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W ORES, 
are sixty-four :marble panels seven feet 
six inches high, and two feet wide. The 
board is divided into sections accommodat- 
ing the three-phase generators, the three- 
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and twenty-five for power. There are six 
110-volt feeders which are carried 
throughout the works to a large number 
of substations, where portable motors may 
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phase feeders, the continuous-current 


generators, the continuous-current feeders, 


hoth two and thi:e-wire, and for power 
and lighting; the balancers, the storage 
battery and its boosters and the substa- 


obtain power. These substations are prin- 
cipally for the shipbuilding slips.- They 
are fed either from the station direct or 
from two motor-generators placed in out- 
side substations. In addition to the 
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panels mentioned above, there are the 
usual instrument panels containing the 
ammeters, voltmeters, wattmeters, syn- 
chronizers and other necessary appliances. 

The workshop, which adjoins the 
battery room, contains a large number 
of electrically-driven machine tools for 
making the necessary electrical and me- 
chanical repairs for the power-house. 
This shop is two stories in height, the 
upper consisting of a gallery running 
around three sides. This gallery supports 
a five-ton traveling crane used for han- 
dling the heavy pieces of machinery. Ad- 
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University of Illinois Test Car. 

The track of the Illinois Traction Sys- 
tem passes through the campus of the 
University of Illinois, about 1,500 feet of 
it being within the campus grounds. This 
system is now completed from Danville 
to Champaign, and next year will be com- 
pleted to East St. Louis, making a con- 
tinuous trackage of nearly 200 miles. The 
Hon. W. B. McKinley, president of the 
Illinois Traction System, and one of the 
trustees of the University of Illinois, has 


43 


M. C. B. type, with six-foot six-inch 
wheel-base and _ thirty-three-inch rolled 
steel] wheels furnished by the Standard 
Steel Works. The electrical equipment 
consists of four fifty-horse-power West- 
inghouse motors with Westinghouse unit 
switch system of control. The car is also 
equipped with Christensen independent 
air brakes and electric headlights. The 
instrument room will be equipped with 
a complete set of graphic recording in- 
struments made by the General Electric 
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joining the workshop are the test rooms 
and the general storerooms. 

The engine room is beautifully finished 
with glazed tiling elaborately decorated. 
The walls have been arranged so as to 
conceal the rails upon which the crane 
travels. The engine-room floor is con- 
structed of rolled steel joists and con- 
crete, and is covered with octagonal tiles 
of white and green. The generator pits 
are lined with white glazed tiles. The 
floor of these pits is of concrete covered 
with granolithic cement. The main doors 
of the building are very ornamental, con- 
sisting of wrought-iron work surmounted 
by fixed screens. The entire finish of 
this room is rich and in good taste, and 
the whole building is as fire-resisting as 
it could be made. 


given the university the free use of the 
tracks of the system for experimental pur- 
poses. 

The electrical engineering department 
of the university is now having an inter- 


.urban test car built by the Jewitt Car 


Company, of Newark, Ohio. This car 
is thirty-four feet four inches over the 
corner posts, and forty-five feet overall. 
The car is vestibuled at each end, has a 
double trolley so that it can be run in 
either direction, and will weigh, with 
equipment, about 50,000 pounds. The in- 
terior is divided into a main compartment 
and an instrument room. The trucks are 
the Standard Steel Car Company's 


Company and Ellicott Brothers, of Lon- 
don. 

A car house containing a testing pit 
will be constructed at the university, 
where temperature tests of motor equip- 


ment can be made. 


This testing car will be used to give 
students experimental work in connection 
with their course in electrical railways, 
and also for these and research work. It 
is expected that in this latter respect it 
will be particularly useful to the elec- 
trical railway interests of the country, as 
it will be available for any special inves- 
tigations that may be desired. The car 
and equipment will be delivered in June, 
and will be readv for use at the opening 
of the next college year in September. 
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‘The Street Railway Association of 
| the State of New York. 

The twenty-third annual convention of 

the Street Railway Association of the 
State of New York was held at the new 
Fort William Henry Hotel, Lake George, 
N. Y., June 27 and 28. The following 
programme was carried out: 
' Tuesday, June 27, 9.30 a. M.—Meeting 
‘of the executive committee. Address of 
the president. Report of the executive 
committee. Minutes of the executive 
committee. Report of the treasurer. 
Reading of papers and discussion. 

Tuesday, June 27, 2.30 P. M.—Reading 
of papers and discussion. Discussion on 
the question box. Appointment of nomi- 
nating committee. Nomination of officers. 

Wednesday, June 28, 9.30 a. M.—Read- 
ing of papers and discussion. Question 
box. 

Wednesday, June 28, 1.30 P. m.—Read- 
ing of papers and discussion. Question 
box. Election of officers. Unfinished 
business. Adjournment. 

Papers were read by H. W. Blake, on 
“Contrasts between Company and Muni- 
cipal Ownership and : Management of 
Public Utilities;’ by J. N. Shannahan, 
on “Types of Interurban Cars;” by F. H. 
Peck, on “Uniform Standards of Exami- 
nation of Railroad Employés;” by J. 
Harvey White, on “Publicity ;” by T. W. 
Wilson, on “Suitable Cars for City and 
Suburban Service.” 

There was also presented a valuable re- 
port showing the income and operating 
expenses per car-mile of roads which are 
meribers of the New York state associa- 
tion. ‘This report was compiled by H. 
M. Beardsley, of Elmira. 

The following officers were elected: 

President—R. E. Danforth, Rochester. 

First vice-president—B. B. Nostrand, 
Peekskill. 

Second vice-president—J. H. Pardee, 
Canandaigua. 

-= Treasurer—W. W. Cole, Elmira. 

Secretary—C. B. Fairchild, Jr., New 
York. 

Executive committee—E. F. Peck, 
‘Schenectady; T. W. Wilson, Buffalo; 
Orin Root, Jr., New York; J. N. Shanna- 
han, Gloversville. 

' The time and place of the next meeting 
were left with the executive committee. 

The entertainment included a trolley 
‘ride over the line of the Hudson Valley 
‘Railway six miles north from the Fort 
William Henry Hotel to Warrensburgh. 
This is a scenic route through the foot- 
hills of the Adirondack mountains. 
Upon the return trip the cars pro- 
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ceeded to Glens Falls and Saratoga, re- 
turning to Lake George in the evening. 
There were also boat rides on the steamer 
Horicon, of the Lake George Steamboat 
Company, to Sagamore Hotel, where 
luncheon was served for the ladies. 

The annual banquet was held on Wed- 
nesday evening at 7.30. 

A number of manufacturers made ex- 
hibits at the Casino. 
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The Convention Dates of the Na- 
tional Electric Light Associa- 
tion. 

An interesting list of convention dates 
of the National Electric Light Associa- 
tion has been prepared. It will be noted 
that the association held a winter and 
summer session from 1885 until 1891. 
From 1892 forward but one convention 
has been held each year. The dates 
are as follows: 1885, Chicago—winter ; 
New York—summer. 1886, Baltimore— 
winter; Detroit—summer. 1887, Phila- 
delphia—winter ; Boston—summer. 1888, 
Pittsburg—winter; New York—summer. 
1889, Chicago—winter; Niagara Falls— 
summer. 1890, Kansas City—winter; 
Cape May—summer. 1891, Providence 
—winter; Montreal—summer. 1892, 
Buffalo. 1893, St. Louis. 1894, Washing- 
ton. 1895, Cleveland. 1896, New York. 
1897, Niagara Falls. 1898, Chicago. 
1899, New York. 1900, Chicago. 1901, 
Niagara Falls. 1902, Cincinnati. 1903, 
Chicago. 1904, Boston. 1905, Denver. 

One of the old-timers, and also one 
who started at the Detroit summer con- 
vention and has not missed a convention 
since, is George T. Manson, general 
superintendent of the Okonite Company, 
New York city. 


Eighth General Meeting of the 
American Electrochemical 
Society. 

The board of directors of the American 
Electrochemical Society has decided to 
hold the eighth general meeting at 
Bethlehem, Pa., in response to an invi- 
tation from the president of Lehigh Uni- 
versity. The time of the meeting will be 
September 18, 19 and 20. A good pro- 
gramme will be prepared, and as there 


‘are many interesting points in and around 


Bethlehem, it is anticipated that this will 
be a very successful convention. 


The board is in receipt of a communi- 
cation notifying it that there will be a 
competitor for the Frenzel prize. It was 
moved and carried that a time be set— 
namely, the next annual meeting—at 
which applications for the prize will be 
considered. 
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Report of Leeds Municipal Electric 
Plant. 


United States Consul Walter C. Hamm 


at Hull, England, reports that the ac- 


counts of the electric department of the 
Leeds corporation for the financial year 
ended March 25, 1905, have just been 
made public. The gross profit amounts to 
$280,260, against $227,685 in the financial 
year 1904, after allowing for interest and 
redemption there is a surplus of only 
$1,410, as compared with $17,150 surplus 
in 1904. The receipts from sales for light- 
ing have increased from $334,075 to 
$367,985, and the receipts for power from 
$44,535 to $54,095. No explanation is 
given as to why the interest and redemp- 
tion fund was so much larger in 1904-5 
than in 1903-4, reducing the net profits 
to a nominal figure, notwithstanding the 


fact that the gross profits were over 
$33,000 larger. 


German Electrical Products and the 
New Treaties. 

The Association for Protecting ithe In- 
terests of German Electro-Technics, says 
United States Consul-General Guenther, 
Frankfort, Germany, at its annual meet- 
ing, May 2, 1905, at Berlin, adopted 
a resolution as follows: 

“This association notes the results ob- 
tained in our new commercial treaties 
with Switzerland, Italy, Servia, and Rou- 
mania, which lead us to presume that the 
exportation of Gernran electrical products 
thither will maintain its volume as here- 
tofore. The association, however, deplores 
the very considerable tariff increases made 
by Austria-Hungary, and the prohibitive 
character of the most important tariff 
schedules of Russia, in whose markets 
German dynamos, electric motors, and 
cables will henceforth have no sales. The 
total German exportation to Russia will 
be diminished by one-third. The associa- 
tion urgently requests the German 
federal and state authorities to use all 
efforts for making up for this diminished 
exportation by getting better terms in the 
treaties to be negotiated. It is to be borne 
in mind that during late years numerous 
and extensive electrical manufactories 
have been established in various countries, 
and these, working under more favorable 
conditions, have either made it very diffi- 
cult for us to compete with them or 
threaten to tie us up altogether in the 
near future.” 

According to this, the future offers op- 
portunity for American electrical enter- 
prise in many European countries where 
hitherto the Germans have dominated. 
The manufacturers of the United States 
have decidedly superior advantages in 
many ways over German manufacturers, 
but can only make them available abroad 
by personal effort and business tact. 
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ELECTRICITY IN A MALLEABLE IRON 
FOUNDRY. 


BY H. P. KERNOCIIAN. 


Electric power, transmitted at 20,000 
volts from the water-power generating 
stations at Spiers Falls, N. Y., and 
Mechanicsville, N. Y., and stepped down 
for distribution to 2,200-volt, forty-cycle, 
three-pnase current in the Watervliet sub- 
station of the Hudson River Water Power 
Company is now furnished to the Troy 
Malleable Iron Company, Watervliet, 
N. Y., for power and lighting. The elec- 
tric motor applications comprise individ- 
ual and group drives and replace one 
225-horse-power and one 125-horse-power 
steam engines, about 350 feet of main line 
shafting, and a large number of counter- 
shafts and belts. All machinery used in 
the tumbling and rolling rooms, in the 
pattern and machine shops, and for operat- 
ing elevators, fans for the cupola fur- 
naces and for the ventilating systems, is 
now clectrically driven. The lighting of 
the plant, which includes a floor arca of 
157,000 square feet, comprises both arc 
and incandescent lamps arranged and dis- 
tributed according to the various require- 
ments. 

Much valuable space was formerly 
taken up by the belts and pulleys used in 
the mechanical transmission of the power. 
Several of the pulleys were six feet in 
diameter, and in many cases it was impos- 
sible to locate the machines to the best 
advantage for turning out the work, ow- 
ing to the necessity of placing them as 
near the main line of shafting as possible 
in order to keep down friction losses. 
Such losses, navertheless, amounted to 
about eighty-five horse-power, as deter- 
mined by indicator cards taken in antici- 
pation of the introduction of electric 
drive. 

To step down the 2,200-volt local dis- 
tributing pressure three General Electric 
100-kilowatt delta-star-connected type H 
transformers, giving 220 volts secondary 
hetwcen phases and 127 volts between 
each phase and the neutral, have been 
installed in a small brick building con- 
veniently located. From the transformers 
the current is carried through a four-pole, 
sinvle-throw, carbon break lever switch, 
with fuses, to the four bus-bars located 
hack of the switchboard, which is in- 
stalled in the old engine room. 

The board is of black enameled slate, 
and consists of five power circuit feeder 
panels, each for a motor capacity of about 
sixty horsepower and of six lighting 
circuit feeder panels of about the same 
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capacity. The carbon break lever 
switches which control the feeder circuits 
are installed on the front of the panels, 
while the fuses are mounted back of the 
panels. For measuring the total power 
consumption there are furnished by the 
HTudson River Water Power Company 
three single-phase Thomson recording 
wattmeters. These meters are fed by cur- 
rent transformers inserted in the main 
leads between the four-pole main lever 
switch and the buses, and are mounted 
on top of the lighting feeder panels. 
The total motor equipment of the plant 
consists at present of thirty-nine General 
Electric 220-volt, forty-cyele, three-phase 
form K induction motors, aggregating 
306.5 horse-power and replacing 350 
horse-power in the two steam engines 
formerly used. All of the motors have a 
rated’ (synchronous) speed of 1,200 revo- 
lutions per minute, except one twenty- 
horse-power motor which has a speed of 
800 revolutions per minute. Each motor 
of a capacity less than five horse-power 
is equipped with a triple-pole, single- 
throw carbon break lever switch, with 
fuses, mounted in a wooden box lined 
with asbestos. All motors of five horse- 
power and over, except the five-horse- 
power elevator motor, are started by the 
compensators equipped with oil break 
starting switches and fuses. A triple- 
pole, single-throw air-break switch is in- 
serted in these motor circuits, enabling 
the compensator to be entirely discon- 


nected from the mains for repairs, for- 


making changes in the low-voltage taps, 
ete. The fuses and disconnecting switches 
for each motor are mounted on the wall 
in a protected wooden box, which is placed 
immediately above the starting compen- 
sator. The motors for elevator service 
have a high-resistance rotor in order to 
give high-starting torque. 

The elevator mechanism is of the com- 
mon factory type, with two loose pulleys 
and one tight pulley and belt shifter oper- 
ated by hand for starting, and stopped 
automatically at the ends of the run. By 
a simple connection of a triple-pole, 
double-throw switch on each floor, the 
motor may be started, under no load, 
from either floor, and it is then only 
necessary to throw the belts by means of 
the elevator mechanism in order to start 
the elevator. This method is extremely 
simple electrically and absolutely protects 
the motor from heavy overloads, at start- 
ing, which may arise from improper 
throwing of switches. Pilot lamps are 
used to indicate when the motor is con- 
nected to the line. These features have 
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proved very satisfactory, since the electric 
motor is now operated only when the 
clevator is actually in use, while with the 
old arrangement the shafting was con- 
tinually running although the elevator 
might be idle for long periods. 

None of the motors are inverted, but 
all of them are placed on platforms 
mounted overhead on the trusses forming 
a part of the building structure. This 
arrangement facilitates inspection, and the 
weight thus carried by the trusses does not 
exceed that of the shafting, pulleys, ete., 
that have been displaced by the introduc- 
tion of electric drive. 

In deciding upon the size of the motors 
to be used in group drives, the basis of 
calculation for each group was the horse- 
power necessary to drive the maximum 
number of machines, in the group, that 
would be in operation at one time. The 
grouping was arranged to accommodate 
not only the existing layout of machines 
but also the progression of the work 
through the shops. No attempt was 
made to duplicate apparatus or circuits 
to provide for breakdowns, except in the 
case of the furnace fans. These fans 
may be driven from the old engine, 
which is kept in reserve for emergency. 

The lighting of the whole plant, includ- 
ing office, shops and yard, is effected by 
127-volt alternating current, and special 
care has been taken to obtain a well- 
balanced load on the lighting circuits. 


Thirty General Electric %.5-ampere 
multiple type alternating-current enclosed 
are lamps and 600 sixteen-candle 


power incandescent lamps are used, sup- 
plied from a four-wire network. The 
distribution of the are and incandescent 
lamps was made the subject of a good 
deal of study, and a subdivided system of 
control was installed whereby each are is 
provided with an individual switch and 
fuse, and each group of six or eight in- 
candescent lamps with a fuse. By this 
subdivision complete flexibility of the 
lighting has been secured, and at the same 
time the number of lamps burning at any 
time is reduced to those actually needed, 
under the supervision of the section fore- 
men. 

By the introduction of electricity into 
this plant the expense for power has been 
reduced thirty per cent, while convenience 
and economy of manufacture have been 
greatly improved, and valuable space has 
been reclaimed. The plant is equipped 


with General Electric Company apparatus 
throughout. All of the installation work, 
including the wiring and the placing of 
the motors, was done by the New England 
Construction Company. 


A NEW CARBON FILAMENT.’ 


BY JOHN W. HOWELL. 


I have the pleasure of presenting to you 
some data on a new carbon filament, which 
has characteristics so differing from those 
of any previously known filament as to 
seem to indicate that it is a new form of 
carbon. Besides being very interesting on 
account of its physical characteristics, this 
filament is of considerable value on ac- 
count of its much better life or efficiency, 
as compared with the carbon filaments 
heretofore known. This new filament 1s 
the result of work done in the research 
laboratory of the General Electrice Com- 
pany, and in the laboratory of the lamp 
works at Harrison, N. J. 

In briefest outline, the new character- 
istics of the filament may be said to be 
due to the proper application of exces- 
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1.— RESISTANCE OF FILAMENTS AT 
DIFFERENT TEMPERATURES. 


sively high temperatures to the ordinary 
carbon filament. The value of the prod- 
uct is determined by the conditions un- 
der which the high temperatures are ap- 
plied. 

It is well known that an ordinary in- 
candescent filament in an evacuated lamp 
may be heated to excessive temperatures 
by the application of high current without 
producing any beneficial change in the 
filament. To produce the effects de- 
scribed in this paper the heat is exter- 
nallv applied to treated filaments at at- 
mospherie pressures. The simple appli- 
cation of the highest attainable tempera- 
tures to the plain carbonized cellulose 
fibre, 2. e., the so-called “filament base,” 
` 1 A paper presented at the twenty-second annual con- 


vention of the American Institute of Electrical En- 
giveers, Asheville, N. C., June 19-23, 1906. 
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is also incapable of producing any con- 
siderable change in the filament. This 
high temperature treatment of the base 
is, however, a beneficial step in the proc- 
ess here described. 

Before describing the new process, it 
may be well to recall the steps by which 
the standard filaments are made. A solu- 
tion of cellulose is squirted through a die 
into a liquid that hardens the cellulose. 
The resulting fibre is dried, then shaped 
into the desired form for the finished 
filament and heated in a muffle until 
carbonized. In this process the highest 
temperature of a gas furnace is employed. 
The product at this point is called a “base 
filament.” The base filaments are usually 
separately heated by a current passed 
through them while they are surrounded 
by an atmosphere of hydrocarbon vapor, 
and in this way a coat or shell of graphite 
is deposited upon them. They are then 
said to be treated filaments. The best 
quality of standard carbon incandescent 
lamps of to-day owe their superiority to 
the use of treated filaments. 

In attempting to graphitize carbon fila- 
ments it was discovered that treated fila- 
ments undergo very remarkable changes 
when subjected to the highest possible 
temperature of an electric-resistance fur- 
nace. The furnace consisted of a carbon 
tube, held at the ends by large water- 
cooled copper clamps; the tube was im- 
bedded in powdered carbon to prevent its 
combustion. The filaments were packed 
in small, cylindrical carbon boxes, which 
were fed into the heated tube. The tem- 
perature was usually between 3,000 and 
3,700 degrees centigrade. 

Under such firing the ordinary treated 
filament changes in appearance; its 
graphite coating looks as though it had 
been melted, and its specific resistance is 
greatly reduced. The resistance of one of 
these filaments, measured at ordinary 
temperature, may be reduced as much as 
eighty per cent by the firing. 

The curves representing the resistance 
at different temperatures are also re- 
markable. Fig. 1 shows curves of resist- 
ance and temperature of a regular base 
filament, a base filament fired, a regular 
treated filament. a treated filament fired, 
a shell of regular treated filament, and a 
fired shell. 

The resistance in ohms is plotted 
against the temperature, as indicated by 
the percentage relation of the pressure on 
the filament to the normal pressure at 
which the filament has an efficiency of 
3.1 watts per candle. 

The curves show a more rapid fall in 
resistance of the base filament after firing, 
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but little change in the character of the 
curve. 

The change produced in the treated 
shell by firing is very great, the cold re- 
sistance being reduced from 1,000 to 200 
ohms, while the great change in the 
character of the curve of the fired shell 
brings the hot resistance of the two shells 
nearly together. 

The resistance curve of a fired treated 
filament depends upon the relative thick- 
nesses of base and coating and upon the 
temperature of firing. Figs. 2 and 3 show 
curves of filaments fired at five different 
temperatures and of a similar filament 
that has not been fired. In Fig. 3 the re- 
sistances are shown in percentages of the 
cold resistances, and in Fig. 2 the actual 
resistances are shown. 

These filaments were heated in the car- 
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bon-tube resistance furnace. They were 
enclosed in a cylindrical carbon box, 
placed inside the tube, one end of which 
was left open for observation. An indica- 
tion of the temperature was obtained by 
looking directly into the open end of the 
tube at the box holding the filaments, and 
holding in the line of vision the filament 
of an ordinary fifty-volt lamp, the tem- 
perature of which was adjusted until the 
filament became invisible against the in- 
candescent carbon box. The pressure on 
the lamp was then observed and the box 
of filaments taken out. 

Curve No. 1 is the resistance curve of 
a regular treated filament. 

Curve No. 2 is the curve of a similar 
filament heated in the tube to a tempera- 
ture corresponding to the temperature of 
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a carbon filament operating at 153 per 
cent of its normal pressure, or at 125 
candles for a normally sixteen-candle- 
power lamp. 

Curve No. 3 is the curve of a filament 
tired at a temperature corresponding to 
the temperature of a lamp at 161 per cent 
of its normal pressure, or at 163 candles. 

Carve No. 4, 183 per cent of normal 
pressure, or at 230 candles. 

Curve No. 5, 200 per cent of normal 
pressure, or at 280 candles, for a sixteen- 
candle-power lamp. 

Curve No. 6 is the curve of a filament 
heated hotter than No. 5. The tempera- 
ture was not measured by this method for 
fear of breaking the comparison lamp. 

An attempt was made to measure the 
temperatures by means of an optical py- 
rometer (Wanner) which indicated tem- 
peratures up to 3,700 degrees centigrade 
at the highest heats. 

Fig. 4 shows the resistance curve of a 
filament made from a thin base having 
quite a thick treatment. This shows a re- 
sistance increasing to 250 per cent of its 
cold resistance. 

The change in the resistance curve of 
this coating from negative to positive 
seems to be due, in part at least, to the 
action upon the shell of some substance 
driven out of the base filament by the high 
temperature. This is indicated by the 
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considerable change in the curve of a 
treated fired filament produced by heating 
the base filament to the same high tem- 
perature before it was treated and then 
reheated. 

Fig. 5 shows resistance curves of car- 
bons fired at the same temperature after 
treating, but with the base fired at differ- 
ent temperatures before treating. The 
base filament in curve A was unfired; in 
B, C, D, and E the base was fired at suc- 
cessively higher temperatures. 

It will be observed that the curves made 
from filaments, the bases of which have 
been heated to high temperatures before 
being treated, are much less positive than 
the others. The conclusion that the effect 
is produced by material being driven out 
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of the base seems to be borne out by the 
fact that during the preliminary heating 
of the base at high temperatures it loses 
practically all of its mineral ash constitu- 
ents, and also by the fact that, if some of 
the elements that the base loses in its high 
heating be separately placed in the fur- 
hace with the treated filaments, effects are 
produced similar. to those observed when 
the base has not been previously heated. 

The effect of some agency besides heat 
is also indicated by the fact that the lamp 
filament used in the temperature observa- 
tions, although maintained at the same 
temperature as the filaments in the fur- 
nace, and for a sufficiently long time, 
showed no indications of such a change 
as was produced in the filaments in the 
furnace. 

The appearance of a filament fired both 
before and after treating is very different 
from that of one fired after treating only. 
The former has a slightly pebbled appear- 
ance, as seen through a microscope, and a 
rather dull-gray color. 
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Fin. 4.—FILAMENT OF THIN Base, HAVING A 
THICK TREATMENT. 


The single-fired treated filament is gen- 
erally very much blistered, many blisters 
extending outward a distance greater than 
the diameter of the filament. These blis- 
ters indicate an outflow of gas from the 
base when the shell was in a soft condi- 
tion. The surface of the filaments is 
highly lustrous. 

The specific-resistance of the highly 
heated coating has been found to be as 
low as 0.00006 ohm per cubic centimetre, 
which is very much lower than the speci- 
fic resistance of any other known form of 
carbon or graphite. 

Tts specific gravity is also much higher 
than it was before heating. 

Its changed nature is also indicated byv 
its toughness and flexibilitv. The coating 
of a double-fired filament may be pulled 
off in short tubular sections, which if 
pressed flat will spring back to their 
original form when the pressure is re- 
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moved. The same coating before being 
fired is comparatively brittle, and wali 
treak with very little pressure. On ac- 
count of the positive resistance curve and 
physical characteristics of these filaments, 
they have been given the name “metallized 
filaments.” 

The treated coating on filaments, even 
before firing, is graphite, as determined 
by the chemical test established by Berthe 
lot—the production of graphite acid (a 
yellow insoluble substance) when treated 
with a mixture of anhydrous nitric acid 
and potassium chlorate. Ordinary carbon 
is dissolved by these reagents. The coat- 
ing on the treated filament has also the 
greasy feel of graphite, and gives the char- 
acteristic mark of graphite on white paper. 

After being heated to high tempera- 
tures in the electric resistance furnace 
these characteristics continue and the 
chemical action is much more marked. 

Metallized filaments blacken the lamp 
bulb very much less than ordinary fila- 
ments. This may be due to the removal 
from the former of practically all the min- 
eral ash and other impurities, or it may 
be due to the changed character of the 
carbon itself. 

Bamboo, coated by dipping in a solu- 
tion of asphalt, is altered by firing, the 
coating changing to graphite and giving 
the characteristic positive curve. 

Silk dipped in a sugar solution also 
gives the same result. 

The base of a metallized filament, from 
which the treated coating has been re- 
moved, when mounted in a lamp has been 
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TEMPERATURES BEFORE TREATMENT, CAR- 
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found to give the resistance curve of a 
tired base. Pieces of the coating, about 
1.5 inches long, mounted in lamps, have 
been found to give the strongly positive 
resistance curve that is characteristic of 
the metallized filament. These observa- 
tions show that the change is practically 
all in the treated coating and not in the 
hase. 

Metallized filaments, as above deserthed. 
are much more stable at high temperatures 
than ordinary carbon filaments. 

The most effective carbon filament 
lamp now in general use operates at 3.1 
watts per candle and under aceurate test 
conditions gives a useful life (to eighty 
per cent of its initial candle-power) of 
about 500 hours. At the present time 
metallized filaments that give the same 
useful life at ahout 2.5 watts per eandle 
are being produced with a fair degree of 
uniformity. 
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OPERATION OF TRANSFORMERS AT 
VARYING FREQUENCIES AND 
VOLTAGES. '! 


BY M. A. SAMMETT. 


The alternating-current transformer 
holds a prominent place in modern cen- 
tral stations. In the investment of the 
plant it constitutes a considerable portion 
of the companies’ outlay, and where the 
supply of individual customers is done 
by the aid of step-down transformers, the 
total kilowatt capacity in transformers is 
equal to three and even four times that 
of the capacity of the generating plant. 

This wide application of transformers 
commands a thorough understanding of 
transformer characteristics, and it is 
gratifying to note that of late manu- 
facturing concerns are making an effort 
to disseminate useful information and 
thus place in the hands of the operating 
engineer data which will enable him to 
have a more complete understanding of 
the various types of transformers, meth- 
ods of testing same for losses, regulation, 
proper rating, etc. 

In view of the fact that the subject of 
testing has been dealt with in convention 
papers on previous occasions, I have in 
this instance selected a subject which 
will confine itself to characteristics ex- 
` pressing the effect of varying frequency 
and variable voltage on transformer op- 
eration. The choice of such characteris- 
tics suggested itself on the one hand by 
conditions peculiar to hydroelectric power 
development so very extensive in Canada, 
and on the other. hand by the tendency of 
consolidation, a tendency of international 
character, aiming at the centralization of 
the same imdustries under one manage- 
ment. 

Let us take up first the question of in- 
fluence of variable frequency on the op- 
eration of transformers. In various hy- 
droelectric plants throughout the Do- 
minion, wherever the severe winter gen- 
erally causes a considerable diminution 
of the effective heal on account of the 
ice formation in the tail-race and forcbay, 
the operating engineer is sometimes called 
upon to resort to extreme means in order 
to carry the station load at a lower fre- 
quency. Often engineers laying out a 
plant for low water heads would, provid- 
ing for such an exigency, specify the gen- 
erators to be designed with a weak field 
and low magnetic density in the armature 
laminations. Then, when the emergency 
does come and there is no steam plant to 


1 Paper read at the convention of the Canadian Elec- 


trical Association, Montreal, Canada, June 21-23, 1905. 


ELECTRICAL REVIEW 


fall back on for running the two plants 
in multiple and thus hold the entire sys- 
tem at the proper frequency the lower 
voltage, resulting from low speed, will be 
raised by increasing the field excitation, 
thus full normal voltage will be secured 
and as far as the generator potential is 
concerned normal conditions will be re- 
stored. Let us suppose there is a quantity 
of water sufficient to carry the load at a 
lower speed and investigate the effect of 
lower frequency on transformers intended 
to operate at a given higher frequency. 

It would be impossible to give exact 
data as to how far it would be permissible 
to go in lowering the frequency of a given 
plant without endangering the very life of 
the apparatus of the system. 

This would depend on the character- 
istics of the generators as well as the 
various transformers of the system. 
Granted that the generating machinery 
was designed to meet such conditions, 
would the same apply to standard appara- 
tus such as step-down transformers for 
lighting or motor service? What criterion 
can we use in order not to overstep the 
safety limit? As stated before, the in- 
dividual characteristics of the apparatus 
must be known in every case in order to 
give a definite answer to this question, and 
a treatment of general principles involved 
will serve to illustrate the relation be- 
tween the frequency and transformer per- 
formance and to demonstrate that imde- 
pendence. 

We shall not go into the minute 
analysis, but concern ourselves only with 
such points as are of interest to us as 
contral station men, leaving the finer de- 
tails to the designing engineer. 

The points we are chiefly interested in 
are those of the effect on the iron losses 
(the copper loss remaining practically 
constant at any frequency), the excit- 
ing current and regulation, points that 
directly affect the efficiency of the ap- 
paratus and consequently the efficiency of 
the entire system. The difference of iron 
losses at different periodicities will affect 
the full load as well as the all-day effi- 
ciency of the plant. The difference in the 
exciting current will be responsible for a 
considerably increased no-load current. 

We shall also determine the effect of 
lowering of the frequency on the regula- 
tion in order to find their relation. The 
question of regulation is an important 
one to central stations, as the useful life 
of incandescent lamps depends altogether 
on the voltage of the circuit the lamps 
are connected to, and this voltage must 
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be maintained constant, requiring close 
regulation. 

To begin with, the first mentioned 
variable, that of the iron loss, is, as you 
all know, composed of the so-called hys- 
teresis or lag loss due to molecular friction 
caused by the lagging current of magnetic 
induction with relation to the magnetiz- 
ing force as the iron goes through a cycle 
of magnetization, and the eddy current 
loss, which is a loss of energy consumed, 
is setting up induced currents in the iron. 

Mr. C. P. Steinmetz, who carried on 
extensive investigations in connection 
with hysteresis and eddy current losses, 
arrived at certain empirical formule 
which check very close with actual re- 
sults, and we shall make use of these 
formule to get a clearer understanding of 
the relation between the various quanti- 
ties which determine the iron loss. 


HYSTERESIS LOSS. 


In its simplest form the formula reads 

as follows: 

Hysteresis = Pe = z B* 

which is the loss in ergs per cycle for each 
cubie centimetre of iron. In this expres- 
sion z is a constant indicating the quality 
of iron, depending on the chemical con- 
stituents entering it and also on the phy- 
sical treatment in the manufacture of 
same. Applying the above expression to 
any transformer, in order to determine 
the hysteresis loss the formula will be 
modified by adding two more factors, 
namely, the volume of iron in cubic cen- 
timetres and the factor representing fre- 
quency. 

Hence P, = x VNB'S in ergs or if ex- 
pressed in practical units P, = z VNB'*x 
107” watts. 

Where 

= constant fur given quality of iron. 

= volume in cubic centimetres. 

= frequency in cycles per second. 

= induction per square centimetre of 
iron. 


EDDY CURRENT LOSS. 


The energy lost in eddy current reads 
as follows when expressed in practical 
units: 

Pp, = EVN? B? 107 
where E = eddy current constant. 

V, N and B = volume, frequency and 
density expressed in the same units as 
those in the hysteresis formula. The 
eddy current constant E depends on the 
thickness of the laminations of iron and 
frequency, varying directly as the square 
of the thickness, the square of the fre- 
quency and directly as the first power of 
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the specific electric conductivity of the 
iron. Expressed numerically it reads: 


3 
E= oo Z y 10° = 1.645 Z? y 10° 


where Z = thickness in centimetres of 
laminations. 

y = specific electric conductivity of 
iron in megohms. 
Hence 


Pa = 1.645 Z? y VN? B? 10-"* watts. 

The combined loss of hysteresis amd 
eddy current generally called core loss 
will be expressed as follows: 

VN B's 
10’ 
1.645 Z’ y VN* Bt 
J0'6 

Of these the eddy current loss at com- 
mercial frequencies is the smaller one of 
the two, and as it varies directly with the 
square of the frequency and induction, the 
higher the frequency and induction the 
higher the loss due to eddy current. In 
standard transformers of good make the 
eddy loss varies from forty-five per cent 
of the combined iron loss at 125 cycles 
to that of fifteen to twenty per cent with 
a frequency of twenty-five cycles. 

Frequency. Hysteresis Loss. Eddy Current Loss. 

Per Cent. 


Core loss = z 


watts. 


Per Cent. 
125 55 45 
60 70 30 
25 80-85 15-20 


In order to be able to calculate the 
change in the iron losses by the aid of the 
empirical formula given above we shall 
have to make use of the fundamental 
formula in alternating-current work, the 
basic formula which expresses the relation 
between different quantities as they enter 
into the making of the transformer. 

E = y È? x 3.14 x TNAB 10“ or B = 
E 108 


y 2 x 3.ltx TNA 


where 
T = turns of primary or secondary 
winding. 
E = voltage corresponding to turns of 
winding given above. 
A = cross-section of iron in square 


centimetres. 
B = induction per square centimetre. 
Having to deal with transformers in 
operation, all quantities with the excep- 
tion of frequency and consequently mag- 
netic density are fixed and we may com- 
bine them all under one constant 
E 10° — 41 
V2x3.14x TA 
This will reduce the formula to B = & x 
Thus we see that magnetic density is 
inversely proportional to the frequency, 
that is to sav, with a frequency half that 
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of the original or normal frequency the 
density will be double normal density, and 
with frequency twice as high as normal 
frequency we will have half normal induc- 
tion, or with a change from sixty to thirty 
cycles the induction will be double what 
it was at sixty cycles. 

Referring to formula of hysteresis P, 60 
=% X Vx N x Bx 107 =2xVx 
60 x B'* x 107; when frequency is 
changed to 30 cycles P, 30 = z x V x 30 
x (2B) x 107 =z x V x (30 x 2) X 
90.6 x B' x 1077 =2x V x 60 x B's x 
107 x 1.516, 
which means that a reduction in fre- 
quency from sixty to thirty will increase 
the hysteresis loss 51.6 per cent. 

The eddy current loss in a given trans- 
former, as will be shown by the equations 
below, is a constant loss, depending on 
the voltage alone. The two variables, 
namely, frequency and induction, entering 
the expression as squares of the inverse 
quantitics, neutralize each other. 

1.645 Zy BN? V 
106 
E 2 . 2 4 
P, 30 _ 1.645 Z y a (2 NEV 
lysteresis varying in the inverse ratio 


P, 60 = 


LC CORREA 
seo Coe Goss 


HOI See vo oo Warre Cone Loss 
° TOIT ONE CoB MENT 


we Jeo Joo 
© £ 4 6 Ø 10 42 146 4618 $o dars 


Fic. 1.—Core Loss AND EXCITING CURRENT oF 
TWENTY-KILOWwATT, SIXTY-CYCLE, 2,290- 
500-VOLT TRANSFORMER. 

of frequencies raised to the power 0.6 we 

have the following relation. 

New hysteresis is equal to normal hys- 
teresis. 

Normal frequency\0.6 
( New aa] 

This expression will be helpful in en- 
abling us to find the constants of conver- 
sion from existing frequencies to any new 
frequency. 


Taking the hysteresis at 133 cycles as ` 


unit, we get the following constants of 
conversion : 


Frequency. Hysteresis. Eddy Current. 
133 1.0 0.82 
125 1.038 ia 
100 1.187 

66 1.522 i 
63 1.566 ‘ 
60 1.612 g 
50 1.799 e 
40 2.056 as 
33 2.308 “ 
30 2.443 ca 
25 2.726 


In this table the eddy current loss is 
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given as eighty-two per cent of the hys- 
teresis loss at 133 cycles and will remain 
a constant for all frequencies. 

This table shows that a decrease in 
frequency will result in an increase in 
hysteresis and consequently in a higher 
temperature of the transformer iron. In 
oil-immersed as well as dry sel f-cooling 
transformers this increased temperature 
rise of the iron will cut down the current- 
carrying capacity of the transformers, and 
what would under normal conditions be 
called normal load would with a lower 
frequency be an overload and may cause 
the burn-out of the transformer. 

All standard transformers for lighting 
and motor service are manufactured so 
as to operate at a considerable range of 
frequencies and they are generally sub- 
divided into two classes, “the high fre- 
quency” and “low frequency trans- 
formers.” The former adopted for use 
on circuits from 66 to 140 and the latter 
from 40 to 60 cycles. While they will 
be guaranteed to operate satisfactorily 
within the ranges given above, they will 
have to be re-rated as the various iron 
losses at different frequencies will increase 
the temperature at which the transformers 
operate, hence diminish their capacity. 
This consideration will add more weight 
to the importance of selecting transform- 
ers with a low core loss, a consideration 
so very vital for the all-day efficiency of 
a plant with a heavy lighting load. 

Taking up now the question of unifica- 

tion of two existing systems operating at 
different periodicities the conclusions ar- 
rived at in this paper would at once sug- 
gest that the lower frequency should be 
raised whenever possible and the higher 
frequency should be made standard. Such 
a change would decrease the energy dis- 
sipated in the iron of transformers of 
lower periodicity and they would operate 
at a temperature below that of previous 
normal conditions. While this policy 
should always be followed by hydroelectric 
plants wherever conditions permit of such 
a change, it is of still greater importance 
to steam-generating plants where high 
core loss resulting from lowering of the 
frequency, besides the fact of decreased 
transformer load carrying capacity 
means also an increased coal consumption, 
two factors detrimental to the economy of 
the plant. 
' Often, however, local conditions make 
it impossible to raise the frequency above 
a given point and then a compromise fre- 
quency would be the best way out of the 
difficulty. 

We will now take the figures, given by 
one of the largest manufacturing con- 
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cerns as guarantees of iron and copper 
losses of their standard transformers, and 
applying the constants of conversion given 
in the table, determine the effect of a 
change from sixty cycles to that of forty 
cvcles. 

High frequency transformers 
evcles, 2,080-104-208 volts. 


sixtv 


a JOS ’ ( ; ISS 

Kw. Gawane in Watts, in Watts 

1.0 39 27 66 

3.0 62 65 127 

5.0 95 94 189 

7.05 117 125 242 
10.0 156 147 303 
15.0 202 215 417 
20.0 232 290 522 
25.0 258 227 585 
30.0 302 394 696 

40 Cycles = 2.080-104-208 volts. 
K = 1.186. 

1.0 46.5 27 73.5 

3.0 74.0 65 139.0 

5.0. 113.0 94 207.0 

7.05 139.0 125 264.0 
10.0 185.0 147 332.0 
15.0 240.0 215 455.0 
20.0 276.0 290 566.0 
25.0 307.0 327 634.0 
30.0 359.0 394 753.0 


Thus we see that the lowering of the 
frequency from sixty to forty will result 
in an iron loss of a thirty-kilowatt trans- 
former of fifty-seven watts higher than 
prior to the change, and in order to keep 
the temperature within the same limits 
it would be necessary to decrease the cur- 
rent-carrying capacity by the same num- 
ber of watts. A reduction of fifty-seven 
watts will bring the copper loss to 337 
watts or to 85.5 per cent originally normal 
copper loss and consequently to 92.5 per 
cent of transformer capacity. 

A change to a svstem of thirty cycles 
will give the following losses: 


Core Loss Copper Loss Total 


K. W. in Watts. in Watts. Loss. 
K = 1.34. 
1.0 52.5 27 79.5 
3.0 83.0 65 148.0 
5.0 127.0 94 221.0 
7.05 157.0 125 282.0 
10.0 209.0 147 356.0 
15.0 271.0 215 486.0 
20.0 311.0 290 601.0 
25.0 346.0 327 673.0 
30.0 405.0 394 799.0 


Taking the same thirtyv-kilowatt trans- 
former we find the core loss increased by 
103 watts. A corresponding decrease in 
copper loss will reduce the latter to 292 
watts or 7-£.1 per cent normal copper loss, 
thus making the load carrying capacity 
of the transformer in kilovolt-amperes 
only eighty-six per cent that of normal. 

The above figures giving the per cent 
normal load capacity are, comparatively 
speaking, favorable as compared to the 
large station transformers which are de- 
signed with an iron loss considerably in 
excess of the copper loss, sometimes differ- 
Ing as much as to be twice the loss in the 


copper, You will readily see then that 
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the capacity of the apparatus under these 
conditions would be greatly reduced with 
the increase in iron loss. 

Assuming the core loss to be twice as 
high as the copper loss when operating at 
sixty cycles, what should be the transform- 
er rating at thirty cycles? Core loss at 
30 = core loss at 60 X 1.34. (1.34 is con- 
stant derived from our table, including 
both the hysteresis and eddy current 
losses.) This increase will make the 
energy dissipated in the iron 2.68 z, where 
is watts loss in the copper (instead of 
?x) and the energy permissible to be 
dissipated by the coils to make up the 
same total energy loss of 3z for the 
same operating temperature will be 0.32 z. 
The kilovolt-ampere capacity varies 
directly as the square root of the energy 
lost in the winding. Consequently the 
transformer capacity = 4/ 0.3? = 0.565 
or 56.5 per cent normal capacity. 


EXCITING CURRENT. 


The exciting current is the vectorial 


sum of the magnetizing or wattless cur- 
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rent and the energy current supplying the 
hysteresis loss. The two components are 
at right angles to each other and the ex- 
citing current I can be expressed as 


L=v lič + l 
= magnetizing current 


where Ly 
Ia = hysteresis current 


I, in well designated transformers is 
equal to the hysteresis current, and this 
can be found by diving the hysteresis 
watts into the impressed voltage. 

Hysteresis watts, as we have found be- 
fore, are equal to P, = z VNB'* x 107; 
giving for the hysteresis current 

L=% VNB" 107 


E 
The magnetizing current being equal in 
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magnitude to the hysteresis current, the 
exciting current will be equal to 
VNB!’ 
1.41 z E0 

Thus we find the exciting current varies 
as the 1.6 power of magnetic induction, 
which in its turn varies inversely as the 
frequency. So that a lowering in fre- 
quency will increase the exciting current 
and naturally decrease the no-load effi- 
ciency of the transformer as well as the 
entire plant. 

REGULATION. 

By regulation is meant the difference 
between the secondary voltage under con- 
ditions of load and with secondary coils 
open circuited, when a constant primary 
voltage is impressed. The regulation of 
a given transformer with a non-inductive 
Icad is so much different than the regula- 
tion when the load is inductive that it is 
essential to specify the nature of the load. 
It would be well to state here that in a 
given station operating synchronous mo- 
tors the lowering of the frequency would 
be prohibitive and even in the case of in- 
duction motors the change of speed can 
not be allowed to fall more than five or 
ten per cent below the normal, which is 
from two to five per cent lower than the 
synchronous speed. The only inductive 
load possible to be carried at frequencies 
below normal would be that of series 
alternating enclosed arc lamps. These 
operate as a rule at sixtv cycles, but will 
operate satisfactorily at fifty cycles, as is 
the case in many plants in Europe. Fifty 
cycles will serve as a limiting line, since 
at lower periodicities the arc becomes un- 
stable. In incandescent lighting the eriti- 
cal point is reached at about twenty-five 
cycles and, therefore, plants operating at 
forty cycles may, other conditions per- 
mitting, drop in frequency to that point 
and yet give satisfactory service. 

Confining ourselves to non-induction 
load only, how would the regulation be 
affected with a frequency below normal? 

Regulation in per cent = 100 — 

[100 x secondary volts full load | 
- Secondary volts no load 

Regulation when expressed in terms 
determining the various values in the 
transformer can be expressed as follows: 

Regulation = 
V (100 + PIR + WIX + (1X) — T00 

E 
where (100 + PIR + TX) is the voltage 
in phase and IX is quadrature voltage. 


P = power factor = 100 with non- 
inductive load. 

IR = primary + secondary drop in 
per cent. 
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W = magnetizing current in per cent 
of full load current. 

IX = reactive drop in per cent. 

The values affected in this formula are 
those of magnetizing current, and reactive 
drop, resistance remaining constant at all 
frequencies, and since WIX is only a small 
fraction of one per cent, we are safe in 
saying that the change in regulation of a 
transformer operating at sixty to thirty 
cycles will hardly exceed in well designed 
transformers more than 0.1 per cent. 

The above discussion leads us then to 
the following conclusions: 

A lowering of frequencies from sixty 
to forty eveles will increase our core loss 
18.6 per cent. A lowering from sixty to 
thirty eveles will inerease it thirty-four 
per cent. 

Transformer capacity will decrease in 
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tke first instance to 92.5 per cent normal 
capacity; in the second to eighty-six per 
cent. In the case of large station trans- 
formers (oil immersed) where the iron 
loss is about twice that of copper loss, the 
capacity with a change from sixty to thirty 
cycles will be cut in half. With air-blast 
transformers the capacity may be left un- 
changed when operated on a lower fre- 
quency provided the irons can be cooled 
effectively to keep them at normal tem- 
peratures. 

The exciting current will rise with the 
falling off of frequency at about the same 
rate as the hysteresis loss. Regulation is 
affected but shghtly, the lowering of the 
frequency causing better regulation, but 
within fifty per cent variation of fre- 
queney the difference will not exceed 0.1 
per cent. 


CHARACTERISTICS AT VARIABLE VOLTAGE. 


We have seen how transformers would 
operate at a frequeney different from the 
ore thev are intended for, and we shall 
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now investigate as to the effect of variable 
voltage on the same apparatus. 

Transformers when used at voltages 
lower than normal will have the benetit 
of a lower iron loss. It will be unsafe, 
however, to increase beyond a certain limit 
the ampere capacity of the transformer 
to compensate for the gain in core loss, as 
the excessive current density in the copper 
may result in an abnormal rise of tem- 
perature in the winding, though the com- 
bined iron and copper loss is kept con- 
stant. The table given below is compiled 
on the assumption of a constant total loss 
and whatever gain was derived from a 
lower operating voltage was taken advan- 
tage of by allowing a larger load current. 
The capacity of the transformer was also 
calculated, but on purely kilovolt-ampere 
basis, without any allowance made tor 
proper correction as to temperatures. dlt 
was assumed in this computation that the 
iron and copper losses are equal at normal 
voltage. 


Per Cent. Per Cent. PerCent. Per Cent. Per Cent. 
Normal Normal — Gain Normal Capacity 
Voltage. Core Loss. Core Loss. Current. K. V.A. 
10 2.5 97.5 140.5 14.05 
25 10.9 89.1 137.5 34.4 
dU 33.0 67.0 129.2 4.6 
T5 63.0 37.0 117.0 $7.73 
100 100.0 0.0 100.0 100.0 
125 149.0 49.0, 11.4 89.5 
150 191.0 91.0 3.0 4.5 
The figures and the accompanying 


curves show the capacity greatly decreased 
when the voltage differs from normal. 
With an increase of voltage fifty per cent 
the core loss amounts to 95.5 per cent of 
the combined copper and iron losses and 
when the transformer operates at ten per 
cent normal voltage the copper loss is 
cqual to 70.25 per cent of the combined 
losses. In both instances the capacity in 
kilovolt-ampere is greatly reduced. 
CORE LOSs. 


We shall refer once more to our funda- 
mental formula 
f= 1/2» 3. NAB bow Se 
KEVER FE ENA Where, N and 


A are constant values, hence calling 
. j DNY — f. 
VERRA AA uga B= kB, 
or at constant frequerey the magnetic 
induction varies directly as the voltage, 
and since the hysteresis varies directly 
with 1.6 the power of induction while the 
eddy current varies directly as the square 
of induction, the core loss will vary as 
some value betwen 1.6 and 1 of the 
induction, depending on the frequency at 
which these transformers are operating. 
Let us consider the frequency of sixty 
evcles and find the multiplier expressing 
the relation between volts and induction. 
From the table of constants of conver- 


ol 


sion of hysteresis and eddy currents, we 
find that the eddy current loss constitutes 
thirty-eight per cent of normal core loss. 
Hysteresis, sixty-two per cent of iron loss, 
varying as 1.6 power of induction and 
eddy current thirty-eight per cent of iron 
loss varying as the square of induction. 

An increase in, say, ten per cept above 
normal voltage will cause a corresponding 
Increase In Induction. The hysteresis loss 
will rise by (1.1)?-®; (1.1)?; while eddy 
current Joss will rise by (1.1)?. 

Reducing the expression to a simpler 
form we find the hysteresis equal to 1.165 
of the normal loss of sixty-two per cent 
and the eddy current equal to 1.21 of the 
normal loss of thirty-eight per cent or ex- 
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pressing it in times of core loss it will be 
1.182 times the normal core loss. 

The higher iron loss will reduce the 
current of the transformer for the same 
kilovolt-ampere capacity, making the cur- 
rent 90.9 per cent of the normal current 
and reducing the copper loss to 82.6 per 
cent of normal loss. 

So we find an increased iron loss of 18.2 
per cent to be accompanied by a decrease 
in copper loss equivalent to 17.4 per cent. 
The tron Joss being larger than the gain in 
copper loss by 0.8 per cent, the all-day as 
well as full-load efficiency will be some 
what less. 

An increase in twenty per cent above 
normal voltage will affect the transformer 
as follows: 

Hysteresis will increase 34 per cent. 

Eddy current will increase 44 per 
cent, and the combined loss will increase 
37.8 per cent. For the kilovolt- 
ampere the current in the coils will be 
only 83.3 per cent of normal and the gain 


same 
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in copper loss resulting from same will be 
30.6 per cent. The excess of the increased 
iron loss over the gain in copper loss 
amounts to 7.2 per cent, which makes the 
increase in voltage of twenty per cent 
prohibitive. Besides the question of ex- 
cessive core loss, the excessive exciting 
current will enter in consideration as well, 
as the diminished factor of safety in the 
insulating material will have to be con- 
tended with. 

A decrease in ten per cent of normal 
frequency will give us the following per 
cent of gain and loss: 

Core loss will be decreased to 0.90'° = 
84.5 per cent normal hysteresis, 0.90? == 
S1 per cent normal eddy loss. 

The combined iron loss amounting to 
83.1 per cent normal core loss, or a gain 
of 16.9 per cent, and the copper loss in- 
creasing 21 per cent. This condition 
is not as favorable as an increase in volt- 
age by the same amount. Thus we see 
that a change of ten per cent above the 
voltage the transformers are designed for 
will allow satisfactory operation and in- 
crease the total loss by 0.8 per cent affect- 
ing the result as to the efficiency of either 
the transformers or the plant but very 
slightly, while a higher change in voltage 
will affect the efficiency of the apparatus 
as well as its rating to a considerable 
degree. Taking the same guaranteed losses 
as those discussed under the heading of 
the affect of variable frequency and cor- 
recting same by the factors given above 
we get the following losses: 

CORE LOSS. 


Normal conditions, losses as guaranteed. 
60 cycles — 2,080 — 104-208 volts. 


: : 0 $ otal 

EW aa Te Wate” Lose 
1.0 39 27 66 
3.0 62 65 127 
5.0 95 94 189 
7.5 117 125 242 
10.0 156 147 303 
15.0 202 215 417 
20.0 232 290 522 
25.0 258 327 585 
30.0 302 394 696 


Computed losses. Voltage 10 per cent 
above normal. 


1.0 46 22.5 68.5 
3.0 73 54.0 127.0 
5.0 112 78.0 190.0 
7.5 138 103.0 241.0 
10.0 184 121.5 305.5 
15.0 238 177.5 415.0 
20.0 274 239.0 513.0 
25.0 305 270.0 575.0 
30.0 355 325.0 680.0 
Voltage 10 per cent below normal. 
1.0 32.5 33 65.5 
3.0 51.5 79 130.5 
5.0 79.0 114 193.0 
7.5 97.0 153 250.0 
10.0 130.0 178 308.0 
15.0 168.0 260 428.0 
20.0 193.0 351 544.0 
25.0 214.0 396 610.0 
30.0 251.0 477 728.0 
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Voltage 20 per cent above normal. 


1.0 4.0 19 73.0 
3.0 85.5 45 - 130.5 
5.0 131.0 65 196.5 
7.5 161.0 87 248.0 
10.0 215.0 102 317.0 
15.0 278.0 149 427.0 
20.0 320.0 201 521.0 
25.0 356.0 227 583.0 
30.0 417.0 274 691.0 
Voltage 30 per cent above normal. 
1.0 62.0 16.0 78.0 
3.0 98.0 35.5 133.5 
5.0 150.0 55.5 205.5 
7.5 185.5 74.0 259.5 
10.0 247.0 87.0 334.0 
15.0 320.0 127.0 447.0 
20.0 368.0 171.0 519.0 
25.0 409.0 193.0 602.0 
30.0 479.0 232.0 711.0 
Voltage 50 per cent above normal. 
1.0 79.5 12.0 91.5 
3.0 127.0 29.0 156.0 
5.0 194.0 42.0 236.0 
7.5 239.0 55.5 294.5 
10.0 318.0 65.0 383.0 
15.0 412.0 95.0 507.0 
20.0 473.0 129.0 602.0 
25.0 526.0 145.0 771.0 
30.0 616.0 175.0 

Voltage 100 per cent above normal. 
1.0 133 7.0 140.0 
3.0 210 16.0 226.0 
5.0 325 23.5 348.5 
7.5 400 31.0 431.0 
10.0 530 37.0 567.0 
15.0 686 54.0 740.0 
20.0 790 72.5 862.0 
25.0 877 81.5 958.5 
30.0 1030 98.5 1128.5 


While small standard transformers may 
be easily put on a circuit of double volt- 
age, the apparatus in larger sizes is often 
designed at considerably higher induction, 
and double voltage impressed on the trans- 
former will even with the transformer 
secondary open circuited take a considera- 
ble load, the iron being pretty well mag- 
netically saturated. 

The difficulty of dealing with saturated 
iron on over-potential test becomes very 
pronounced when manufacturers under- 
take to build apparatus which they guar- 
antce to withstand a triple potential across 
the transformer coils. 

At an acceptance test witnessed by the 
writer, the manufacturer, endeavoring 
to demonstrate the safety of the apparatus 
at triple normal voltage, resorted to a 
high frequency machine, which was a 
133-cycle machine speeded up to 165 
cycles, and then succeeded in impressing 
only double voltage. The high speed of 
the alternator caused an excessive arma- 
ture reaction and the demagnetized alter- 
nator field would not generate a voltage 
high enough for the test. 

The transformers were of the air-blast 
type, 1,100 kilowatts, the high frequency 
alternator running at 165 cycles, and 
while reducing greatly the hysteresis loss 
increased the eddy current loss on account 
of the increased frequency. 

Let us get at the actual figures in this 
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particular instance. The transformer, as 
stated, was to operate at sixty cycles. Core 
loss at normal voltage was equal to 11,000 
watts. If sixty-two per cent of this loss 
is hysteresis and thirty-eight per cent eddy 
current, the iron losses will be 6,820 and 
4,180 watts respectively. With an in- 
crease of frequency to 180 and a rise in 


‘voltage to three times normal, the hystere- 


sis loss will come to 22,700 watts, as 
against the original hysteresis loss of 
6,820 watts. And the eddy current loss 
at same potential will be 37,200 watts, as 
against 4,180 watts. Total loss in the 
iron amounting to 59,900 watts. 

This example is made mention of as an 
extreme case to illustrate more vividly the 
behavior of transformers at a voltage 
much in excess of normal voltage. 


EXCITING CURRENT. 


With increased voltage there will be an 
increased exciting current in consequence 
of a proportionally larger induction. 


Bi 
Exciting current = 1.41 K EO 


Since B varies directly as E any in- 
crease in voltage will increase the exciting 
current. With a constant frequency this 
increased current will be smaller for the 
same change as expressed in per cent, 
when compared with the increase at varia- 
ble frequency and constant voltage. 

For instance, a change in voltage of 
twenty per cent above normal will increase 
the exciting current, making it 


K GBA a Be oe. 
L2E °° & sE * 12 7 
B's 
lil x K- g 


or an merease of eleven per gent, while 

a change in frequency amounting to 

twenty per cent will affect the exciting 

current by as follows: 

K x 80@N x (1.25 B) = 1.14 KNB"; 

an increase of fourteen per cent. 
REGULATION. 


A voltage different from that of normal 
not to be detrimental to the operation of 
synchronous and induction motors must 
not exceed much that of normal voltage. 
We shall therefore confine ourselves to a 
change of ten and twenty per cent and 
see how this would affect regulation for 
both non-inductive and inductive load. 
Wherever there is a motor load a reduc- 
tion in voltage would not be advisable. 

(100 + PIR + IX)? x (1X)? — 160 
Non-inductive load, voltage ten per cent 
above normal. 

An increase in voltage ten per cent will 
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decrease the current to ninety. Nine per 
cent normal IX will decrease to 90.9 per 
cent and WIX = 100.8 per cent. 
Hence 
Regulation will be improved. 
INDUCTIVE LOAD. 
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taking place if the speed of the incoming 
machine differs too much. 
(6) If anything in’ the mechanism 
fails, it should prevent the coupling. 
(7) It should not close the contact 
when the machines differ seriously in 


Revulatien = VY (100 + PIR + WIX)? + (PIX —W IR)? — 100 


An examination of this formula will 
show at a glance, applving the correcting 
factors to the various quantities, that the 
regulation will be. improved by raising 
the voltage ten or twenty per cent. 


TO RECAPITULATE. 


A higher voltage amounting to ten or 
twenty per cent will not affect the losses 
materially except that the increased core 
loss will reduce the all-day efficiency of 
the transformers. This difference in the 
instance of ten per cent rise will amount 
to 0.8 per cent and at twenty per cent 
rise higher losses will result in abnormal 
heating on account of high core loss and 
danger of breakdown, due to higher volt- 
age. 

A lowering of ten per cent will result 
in an increased all-day efficiency, but will 
reduce the full load loss efficiency as well 
as cause the transformer to run hotter. 

The exciting current will increase with 
increased voltage, thus making the no-load 
current feeding the transformers larger. 
The regulation at cither non-inductive or 
inductive load will be improved. 


AUTOMATIC SYNCHRONIZING OF GEN- 
ERATORS AND ROTARIES.' 


BY PAUL MACGAIIAN, 


A successful automatic synchronizer 
should fulfil the following conditions: 

(1) Lt should be certain and safe in 
its operation. 

(2) It should take advantage of the 
first favorable opportunity for coupling. 

(3) It should couple the machines as 
soon as the difference in speeds is reduced 
to a safe amount. 

(4) It should close the contact in ad- 
vance of the period of coincidence a suffi- 
cient amount for the switch to act, thus 
coupling the machines at the exact point 
of synchronism. The greater the differ- 
ence in speed, the greater should be this 
advance in angle, in order to make the 
time allowed constant. As different 
kinds of switches require different 
lencths of time to close, the amount of 
advance should be adjustable. 

(5) It should prevent the coupling 
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their voltage, even though in phase. A 
difference in voltage of twenty-five per 
cent may cause a serious interchange of 
current between the machines; a differ- 
ence of phase of fifteen degrees will gen- 
erally cause more. 

A new device has been perfected re- 
cently by the Westinghouse Electric and 
Manufacturing Company, which seems to 
fulfil all the seven conditions above enu- 
merated in a highly satisfactory manner. 
This mew synchronizer consists of a pair 
of solenoids, each actuating a laminated 
iron core, supported from opposite ends 
of a rocker arm. Each solenoid is 
wound in eight separate sections, alter- 
nate sections being connected in series, 
thus forming two circuits in each sole- 
moid; one circuit of each solenoid is con- 
nected in series with a circuit of the 
other solenoid, thus forming two inde- 
pendent circuits in the instrument, each 
circuit having half of its turns on each 
solenoid: one circuit is connected to a 
pair. of binding posts deriving current 
from the bus-bars, and the other circuit 
to binding posts connected to the incom- 
igg machine. The connections of the 
various sections are so made that when 
the incoming machine is in phase with the 
bus-bars,. the currents in one solenoid 
act in conjunction, thus pulling down 
the core, and the currents in the other 
solenoid neutralize or cancel each other 
magnetically, and produce no pull. On 
the other hand, when the machine is in 
opposition to the bus-bars, the currents 
in the first solenoid neutralize, and the 
second solenoid exerts a pull, its currents 
acting in conjunction. 

The cores are suspended so as to reach 
the magnetic neutral of the coils at their 
extreme down stroke; thus, when the ma- 
chines differ in speed, the horizontal 
beam rocks to and fro, with a harmonic 
motion. As the incoming machine ap- 
proaches the frequency of the bus-bars, 
the motion becomes slower, and finally 
ceases when the machines are at the 
same frequency; if the machines are in 
phase the first core will stop at its lowest 
position, unless the voltages differ con- 
siderably, when the currents will not 
neutralize, and the core will not be able 
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to reach its extreme stroke. One end of 
the rocker arm carries a contact spring 
which slides along the top of a fibre seg- 
ment. This segment has a platinum strip on 
the top, which in conjunction with a sta- 
tionary spring forms the contacts of the re- 
lay circuit. The springs and contact are of 
such length that when the segment is sta- 
tionary contact can only be made when 
the first core has reached its extreme posi- 
tion. 

When the left end of the rocker 
arm rises, it tends to lift the piston of 
a dash-pot, and elongate the spring. 
Upon the return stroke a valve in the 
dash-pot opens, allowing a quick return 
motion. 

The piston rod of the dash-pot carries 
an arm, which is so attached to the con- 
tact segment as to shift the latter to the 
left, thus advancing the position of the 
contact when the rocker arm moves up 
with a sufficient speed to draw up the 
dash-pot piston. The slower the motion 
of the rocker arm, the less the piston of 
the dash-pot is raised, and consequently, 
the less the contact segment is advanced. 
The action of the synchronizer is as fol- 
lows: as the voltage of the incoming 
machine builds up and it approaches the 
approximate frequency of the bus-bars, 
the rocker arm oscillates violently, the 
dash-pot piston advancing the contact 
segment so far that no contact is possible, 
no contact being possible on the return 
stroke. As the speed of the incoming 
machine increases, the rocking becomes 
slower, and the dash-pot piston advances 
the contact segment less, until finally the 
right contact spring no longer drops 
away from the contact, and as the right- 
hand core descends a contact spring on 
the left advances to mect the contact, 
thus energizing the auxiliary relay, 
which operates the switch-closing circuit 
just sufficiently ahead of the point of 
coincidence of the phases, so that actual 
coupling takes place at the exact instant 
of synchronism. If the machine ap- 
proaches the point of synchronism more 
slowly, there is less advance of the con- 
tact segment, and the actual time allowed 
for the switch to act is the same as be- 
fore. In the extreme condition, when 
the machine is coming in very slowly, 
there is no appreciable advance of the 
contact segment, the dash-pot having 
time to exhaust. The amount of the ad- 
vance of the segment can be adjusted to 
suit switches having different times of 
closing, by varying the tension of the 
spring attached to the dash-pot piston, 
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ELECTRICITY IN THE CHEMICAL 
i LABORATORY. 


BY HOWARD S. KNOWLTON. 


One of the most interesting features 
of electrical work is the ease with which 
current may be utilized by industries and 
business activities that have no relation 
or resemblance one to the other. Thus, 
electricity operates a candy-pulling ma- 
chine or a surgical lamp just as well as 
it carries half a million people into a city 
in the morning and home again at night; 
and it drives a cotton mill with the same 
facility that it carries the peculiar per- 
sonal qualities of the human voice across 
hundreds of miles of prairie, cañon and 
divide. In making a study of modern 
industry it is difficult to find any sphere 
of human endeavor which has not been 
directly or indirectly benefited by elec- 
trical progress. 

Applications of electricity on a vast 
scale are constantly being exploited, but, 
while this is going on, advances are also 
being made in many arts and sciences 
bevond the ordinary run of public famil- 
iarity. Prominent among the increasing 
users of electricity as a convenience in 
scientific work stands the modern chemical 
laboratory. Few outside the ranks of 
progressive chemists appreciate the extent 
to which electrical methods are applicable 
in analytical or synthetic investigations. 
-It is safe to say that the field of electro- 
chemistry, looked at from either the 
purely scientific or the business stand- 
point, offers to-day a unique opportunity 
to the specialist who would practise in 
a department comparatively untram- 
meled by past research, and almost un- 
limited in its possibilities. With the elec- 
tric furnace and the eleatrolytic bath as 
instruments of attack, it would be idle to 
set a boundary to the probable achieve- 
ments of the next decade or two. The 
path of the investigator and the chemical] 
engineer bristles with unsolved prob- 
lems, from the discovery of improved 
methods of storing electricity ito the 
direct production of commercial current 
from fuel. As time gocs on the steadily 
increasing value of coal is bound to 
exert a more and more powerful in- 
fluence to secure greater efficiency in the 
To the 


electrochemist, more than to any other 


generation of electrical energy. 


man of science, the world looks for at least 
the partial solution of such vital prob- 
lems. i 

In the modern chemical laboratory few 
of the conditions which surround ex- 
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periments and tests are small enough to 
be neglected. The accomplishment of ac- 
curate work demands not only delicate 
balances and pure reagents—it requires 
the hygienic surroundings of the incandes- 
cent lamp and the ventilating fan, if such 
work is to be prosecuted with a minimum 
of physical wear-and tear. Gas may be 
a useful commodity in a Bunsen burner 
or in a fish-tail flame for bending glass 
tubes, but it has little place as an illum- 
inant in the ideal chemical laboratory. It 
was not enough to ventilate a lecture 
room by the hoods and wall ducts of older 
days. The latest practice now installs 
a ventilating duct in the lecture table 
itself, through which fumes and gases are 
exhausted by a motor-driven fan of a quar- 
ter horse-power or thereabouts, mounted 
in the basement or some other conven- 
ient place. In the new chemical lecture 
room of Simmons College, Boston, an ar- 
rangement of this sort enables lectures on 
chlorine gas and other powerful irritants 
to be carried on without the least discom- 
fort to the students and practically none 
to the instructing staff. The various water- 
bottles, tubes, generators, etc., are set 
upon the table within an area directly 
tributarv to the ventilating duct. 

Microscopie work belongs more to the 
physicist perhaps than to the chemist, 
but it is frequently desirable to examine a 
newly formed compound under the lens 
in the latter’s experiments. Small elec- 
tric lamps are now made for exactly thig 
work, an absorption screen being provided 
to take care of the excess of yellow rays. 
When ordinary —_ sixteen-candle-power 
lamps are employed for this work the 
convenience of a flexible suspension is 
immediately demonstrated. A handy elec- 
tric lamp operated by a small battery is 
also on the market for use in the pho- 
tographie dark room. Substituted for the 
greasy and odorous candle in the ruby 
or orange lantern it gives a clean, easily 
regulated light at a cost of about a cent 
an hour, with absolutely no fire risk to 
contend with. In the chemical storeroom 
the greater safety of the electric light as 
compared with older illuminants imme- 
diately commends itself. 

Storage batteries now constitute a 
valuable part of modern chemical labora- 
tory equipment, especially where cur- 
renis of high amperage are desired in 
experiments. In tests requiring con- 
siderable Feat extending over a long time 
the storage battery affords a steadiness 
of current that exceeds the ordinary elec- 
tric service supply, although both direct 
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and alternating circuits are brought to 
appropriate terminals in the latest lab- 
oratories. Especially valuable is the elec- 
tric current when used in heaters to raise 


the temperature of inflammable and’ 


highly volatile liquids—a process never 
accomplished without the gravest danger 
of fire or explosion when gas is employed. 
Even the steam bath is less easily con- 
trolled and the heat less concentrated than 
in the electric heater. 

An interesting application of electricity 
is the operation of stirring devices by 
small motors. In the case of one labora- 
tory which makes a specialty of determin- 
ing the heating value of coal, the chemist 
in charge has fitted up two motors of 
practically toy size to drive stirring pro- 
pellers in the water-jackets of his bomb 
calorimeter. The motors were built by 
a jeweler, and so smoothly do they run 
that the former burdensome work of stir- 
ring the water is now entirely transferred 
from human hands, leaving the investiga- 
tor free to devote his attention to the 
exacting details of temperature observa- 
tion. Through the use of electricity it 
has been possible to determine the tem- 
perature correction necessary to apply 
to eliminate the error due to the 
heating of the water in the jackets 
by the stirring blades. The ignition 
of explosive mixtures by the electric 
spark or by the incandescent wire has 
long been familiar to laboratory workers. 

The quantitative decomposition of 
water, hydrochloric acid and other liquids 
or solutions is effected and controlled with 
the greatest ease by electrical means. In 
like manner the electroplating of metal 
constitutes a useful application in the 
laboratory and a field of absorbing in- 
terest for advanced scientific study. 

For driving small lathes, grinders, 
coal crushers and other tools which are 
of use in the larger-scale operations of 
the chemical laboratory, the electric mo- 
tor has no superior. In this field it but 
extends its usefulness beyond the already 
numerous applications in general manu- 
facturing establishments. 

It is emphatically worth while for the 
chemist who is on the lookout for labor- 
saving apparatus to consider what elec- 
tricity can do for him in the laboratory. 
The central station man, too, has an in- 
terest in extending the use of the con- 
moditv which he sells. That the future 
holds in store still greater usefulness for 
electricity in this field no one can doubt 
who looks into modern laboratory prac- 
tice. 
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ELECTRICAL MINING NOTES. 


THE MEETING OF THE BRITISH INSTITUTE 
OF MINING ENGINEERS, 


BY SYDNEY F. WALKER. 


The interest in electricity at the Mining 
Institute is well maintained. At the re- 
cent meeting in London there were two 
papers directly devoted to electricity; one 
in which electrical apparatus is interested, 
because the apparatus described in the 
paper forms a valuable adjunct to another 
that is driven by electricity, and because 
it is itself driven by electricity. There 
were two in which electrical engineers were 
interested, one because it detailed the best 
that steam can do as against electricity, 
and the other because it dealt with one of 
the means of generating electricity 
cheaply. The two purely electrical papers 
were upon winding by electricity. The 
author of the paper read some time since 
at the Mining Institute on the Siemens- 
Ilgner system of winding, gives a short 
resume of work that has been done at a 
colliery in Germany. Te shaft is 617 
feet deep, the net load to be raised a 
little over 3.000 pounds per wind, the 
maxiinum power taken at the end cf the 
acceleration period 305 horse-power, and 
the minimum ninety-five horse-power. 
With fifty-five windings per hour with the 
above load in two mine trucks, and with 
sixty-three windings per hour with a 
smaller load, the power consumption was 
1.55 kilowatt-hours per wind. The ef- 
ficiency of the whole apparatus between 
the actual work done in raising coal and 
the power delivered at the terminals of 
the motor-generator which delivers the 
current to the motors driving the wind- 
ing drums was 44.5 per cent. The speed 
variation of the motor-generator flywheel 
was stated never to exceed seven per cent, 
and the whole worked with the greatest 
ease. 
of the non-electrical 
forded an opportunity for comparing the 
cost of winding electrically and by steam 
on the latest ‘lines. The paper in ques- 
ton described a compound-condensing 
winding engine that had been recently 
erected at an iron mime. The depth of 
the mine in this case was 590 feet, the 
net load about 7.400 pounds, and the coal 
used per actual horse-power expended in 
raising the ore, that is to sav the net- 
work, was 6.9 pounds. To this cost has 
to be added all the costs of generating 
steam other than the cost of coal, together 
with the interest on plant, cost of repairs, 
ete. while against the cost of winding by 
the Sicmens-Tyner system must be put the 
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interest and repairs bill of that plant. The 
result would show apparently, however, 
that for depths such as those at the Ger- 
man colliery where it was tried, the 
Niemens-Įlgner system is cheaper than 
stean. It is interesting to note that the 
coal expended per horse-power in raising 
the ore had been reduced from 14.2 pounds 
per horse-power with a depth of 400 fect 
without compounding and without con- 
densing to the figure given above by com- 
pounding and condensing. The author of 
the paper remarked, however, that not 
much advantage was obtained by condens- 
ing, as the condenser was arranged to deal 
with a power station in addition to the 
steam plant for the winding engine, and 
the power station was not yet complete. 
This is rather an interesting point. It is 
often supposed that condensing must be 
economical under all circumstances, while 
it is forgotten that condensing requires 
output of power as well as the other plant, 
and that it often costs money for water. 
Apart from the cost of water, unless con- 
densation brings a greater economy of 
eoal than it demands for running its air 
and circulating pumps, it is not economic- 
al and the station would be better without 
it. 

The other paper on electrical winding 
was a translation from a description of 
the apparatus shown at an exhibition in 
the great coal field in the north of France, 
the apparatus consisting of models of elec- 
trical winding apparatus in use in certain 
French collieries. Three apparatus were 
described, in one of which the flywheel 
used with the Siemens-I]gner system is 
also employed, but in place of the arrange- 
ment for regulating the speed adopted in 
that system, a modification, which is also 
emploved in another system, is employed. 
Two motors are used for the winding 
drums, running in series, Just as tram- 
motors do, from the service, and the gen- 
erator of the motor-gencrator develops a 
pressure equal to that of the service which 
is arranged to be opposed to or added 
to the primary pressure, so that the prim- 
ary pressure being 500 volts the pressure 
at the terminals of the motors ranges 
from 0 to 1,000 volts, the speed of wind- 
ing being controlled in this wav. In the 
second colliery at which this method of 
regulating the speed is in use, the Lievin, 
there is no method of absorbing the power 
given up by the descending cage during 
the later portion of the wind. 

In the third colhery, the Lens, there 
is no flywheel and only the usual resist- 
ance method of controlling the speed. The 
current is taken to the winding engine 
house at 5,000 volts, three-phase, trans- 
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formed down to 200 volts and used at 
that in one motor. At this colliery the 
generators were driven by gas engines 
worked by producer gas made from the 
slack coal at the colliery, this method 
having been chosen after careful cou- 
sideration in preference to using the 
This fact 
is of considerable interest here because 
the next paper was one dealing with the 
firing of boilers by the waste heat from 
coke oven gases. 


waste heat from the coke ovens. 


Coke is made very largely in all parts 
of the colliery districts of the United 
Kingdom for use in iron-smelting. In 
Durham, where the coke has a very good 
name, at some collieries the whole of the 
output is made into coke. Usually, how- 
ever, the small coal is washed and made 
into coke, the process consisting of heat- 
ing up a mass of small coal and thereby 
driving off the volatile matter, leaving the 
The volatile matter 
consists largely of combustible gases. 
There is always a considerable proportion 
of marsh gas and of hydrogen, the 
calorific power of these being respectively 
93,000 and 62,000 British thermal units 
per pound as against carbon 14,000. Or- 
dinary domestic illuminating gas has a 
calorific power of from 600 to 650 British 
thermal units per cubic foot, while some 
of the gases from the coke ovens in York- 
shire have been estimated at 460, and those 
at Whitwood, which have been referred 
to in former notes, have a calorific value 
of 550. The calorific value of the gases used 
by the author of the paper was not 
given, but it would probably be high. 
Tle results were given in the form of 
pounds of water evaporated per pound of 
coal coked, the highest being with Bab- 
cock boilers and what are called retort 
ovens, 1.78 pounds of water evaporated 
from and at 212 degrees Fahrenheit. The 
smallest was with a Lancashire boiler of 
the usual two-flued type connected to re- 
tort ovens,.0.349 pound of water per pound 
Babcock & Wilcox boilers 
connected to beehive ovens gave 
1.069 pounds of water evaporated from 
and at 212 degrees Fahrenheit per pound 
of coal coked. 

Coke ovens are broadly of two varieties. 
The old type, of which the beehive is a 
good sample, in which the heat necessary 
for driving off the gases is obtained by 
the combustion of a part of the coal itself 
in the oven, and the latter type, called 
the retort oven, in which the gases are 
burned in flues surrounding the ovens. 

The surplus heat from the gases may be 
ul in two ways: the gases may be 


fixed carbon behind. 


of coal coked. 
coke 
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allowed to circulate through the oven 
flues, and then through the boiler flues. 
This is the method adopted by the 
author of the paper. Or a portion of the 
gases may be used for the oven flues, 
and the remainder after being scrubbed 
and purified may be burned either in the 
boiler furnace or in a gas engine. The 
rather striking fact brought out by the 
paper is, allowing for a delivery of 10,000 
cubic feet of gas per ton of coal, which is 
what the gas companies obtain and allow- 
ing for the heat that is required for car- 
bonizing the coke, the author of the paper 
obtained as high a result as could be ex- 
pected, even if the gases had been scrubbed 
and used in gas engines. In fact, it is 
very doubtful, indeed, if the supposed 
economies claimed by certain professors 
by burning the coal in the form of gas 
in gas engines would be realized. 

In connection with the electric wind- 
ing papers, it should be mentioned that in 
the discussion one member, who is also a 
member of an electrical firm which does a 
large business in mining work, expressed 
the opinion that electrical winding would 
not be economical for plants requiring 
above 1,000 horse-power as a maximum 
at the end of the acceleration period. He 
gave an instance of a colliery requiring to 
raise 2,500 tons a day from two shafts, 
each 730 yards deep. He made the power 
required at the maximum acceleration 
5,500 horse-power, and the plant required 
two 1,300-kilowatt generators and a motor- 
generator set capable of working up to 
5,000 kilowatts and the cost of the plant 
£48,000, while that for steam-winding was 
only £12,000, and the saving per annum 
only £1,250 by the adoption of electric 
winding. 

The other paper mentioned was upon a 
coal conveyer for use in conjunction with 
coal-cutting machines at the face of the 
coal. It has been worked out by two min- 
ing engineers, one in England and 
the other in America, the apparatus being 
adapted for the somewhat different re- 
quirements of the two countries. The coal- 
cutting machine, as has been explained 
in previous notes, undercuts the coal so 
as to allow it to leave the strata to which 
it adheres above and be broken up and 
filled into the mine wagons which take it 
to the surface. After it has been under- 
cut or holed, as it is termed, holes are 
drilled in the upper portion of the coal 
and shots fired bringing down the coal 
in pieces and it is then filled into the 
mine wagons. Coal-cutting machines are 
most useful where the seams are very 
thin, eighteen inches to thirty inches, and 
it is there that the greatest difficulty in 
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filling arises, as it adds to the cost very 
considerably; prohibitively in some cases, 
if the over or underlying strata are remov- 
ed to make head-room. Working in a space 
thirty inches or even thirty-six inches high 
is not convenient, and filling into mine 
wagons and getting the wagons away is & 
difficult process. The new conveyer, which 
has been worked out by Mr. Blackett in 
England and Mr. Claghorn in 
America, solves the problem by taking 
the coal from the face to a gate-road, as 
it is called, at the end of the coal face, 
where there is more room and there load- 
ing it into waiting tubs. The conveyer 
consists of a chain specially arranged to 
carry lumps of coal running in shallow 
iron troughs, the return chain running 
under the troughs, and the whole being 
mounted upon iron trestles. The fillers 
simply place the lumps of coal on the con- 
vever which is always close to them wher- 
ever they are and it is carricd away to 
the mine wagon waiting for it. A con- 
veyer chain is run either by an elec- 
tric motor or a compressed-air engine. The 
gearing is either spur or worm, the con- 
veyer requiring ten horse-power with the 
latter, and from six to eight horse-power 
with the former. The interest for elec- 
trical engineers lies in the fact that once 
electric currents are delivered at the face, 
the whole of the work is done with them. 
The coal is undercut by an electrically 
driven machine, it is drilled for the shots 
hy an electric drill and it is conveyed to 
the gate-road by an electrically driven con- 
veyer and probably conveyed from the 
shaft bottom by an electrically driven 
haulage system. 
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New York State Electrical Con- 

tractors’ Convention. 

The semi-annual convention of the 
Eleatrical Contractors’ Agsociation of 
New York State was held at Rochester on 
June 15. The sessions were held in the 
assembly hall of the Chamber of Com- 
merce. Preceeding the business mecting, 
a meeting of the board of directors was 
held. President Marshall IL. Barnes, of 
Troy, presided at the sessions. In the 
afternoon excursions were held to a num- 
ber of electrical plants and points of in- 
terest about the city, and a party of about 
fifty made a trip to Ontario Beach on 
Lake Ontario, and took dinner at the 
Hotel Ontario. 

The association is composed of about 
100 members and has branches in various 
cities in the state. Among the officers and 
delegates at the convention were: 

President, Marshall L. Barnes, ‘Troy; 
vice-president, James P. Strong, New 
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York; treasurer, Julius C. Stearns, Buf- 
falo; secretary, Fred Fish, Rochester; 
director of New York branch, James A. 
Strong; director of Rochester branch, 
Morris J. Olmstead; director of Buffalo 
branch, Julius C. Stearns; director of 
Svracuse branch, James Hilton; director 
of eastern branch, Frank L. Frost; sec- 
retary of the national association, W. H. 
Morton, Utica. 

Delegates, C. A. Georgia, Elmira; 
M. S. Horton, Clarence Wheeler, Thomas 
I{. Green, Rudolph Schmidt, E. C. Seitz, 
Philip Crapsey, Walter H. Toby, Roches- 
ter; H. J. Sackett, J. D. Robertson, A. D. 
McCarthy and J. J. O’Leary, Buffalo; 
G. H. Fowler, E. J. Richards, Poughkeep- 
sic; A. J. Martin, Sol. Davis, James 
Blackhall, New York city; W. Covert 
Jones, Geneva; George Brayton, Utica; 
James Burns, Schenectady. 


The Copper Market in May and June. 

The following figures are from Copper 
Gossip, published by the National Conduit 
and Cable Company, New York city. 
They show the quotations for copper at 
New York and London on the dates given. 


Lake. Electrolytic.| Cash Standard, 


1905. Cents per Cents per ndon. 
Pound. Pound £ per Long Ton. 
May 18....| 154% @ 1514 15 £65 00 
May 25....) 15 @ 154% 15 64 12 6 
June 1....] I5 @ 15% 15 65 76 
June 8....; 15 @ Lik, 15 65 17 6 
June 15 15 @ 15 15 65 17 6 
COMPARISON WITH PRICES LAST YEAR. 

1904, 
May 18....; 1844 @ 1334 | 18) @ 18% £57 00 
May 25 | 13 @ 134% | 174 @ 13 50 70 
June 1..../ 13. @ 1334 | 1234 @ 18 56 12 6 
June 8 1234 q@ 13 1254 @ 1234 56 10 9 
June 15... 1214 @ 12s5 56 26 


@ 126g | 1: 


The figures for exports and imports of 
copper during the first half of 1905 are 
given as follows: 

Exports of copper for first half of June, 
1905, amount to 9,986 tons, or at the 
rate of 19,972 tons for the whole month. 

Exports for the entire month of June, 
1904, were 16,279 tons. 

The exports of copper to Chima and 
Japan since January 1 to June 1 amount 
to 27,875 tons. 


Month. Tons. 
Januar y....ssos sssrsressesseesoseneo 21,245 
February....essessesecsseese EE 17,508 
Mar Ces css Sas erie E eaa toes oaks 21,078 
ADI i weiie ncperseewsW Cena EEE a 24,121 
Mity ccvdacca en a RS 23,753 

Total five months ............ 107,:05 


Exports of copper first five months of 
1904 were 97,765 tons. 


IMPORTS OF COPPER, 1105. 


Month Tons. 
Jaun V 665.42 iain ee siete teen’ 6,850 
POUTUALY e eretnek ican soe ese’ 7,000 
MATCH ide iedowiessss wena ee esis oa 7.795 
AOril EE TEA 7.530 
May (estimated) ......ssesesessesere 7,000 

Total five months...........65- 36,175 


Imports of copper first five months of 
1904 were 32,770 tons. 


July 8, 1905 


COMBINED TELEPHONY AND 
TELEGRAPHY.' 


BY SAMUEL G. MCMEEN. 


Perhaps the advantages of combined 
telephone and telegraph working on the 
same circuits can be shown more clearly 
in a picture than otherwise. Fig. 1 is 
intended to show what is at present 
possible in this direction. In _ this 
figure it will be seen that over a line 
of a single wire, using earth as a re- 
turn, one telegraph and one telephone 
service may exist at the same time. 
Over a two-wire line, by one method of 
operation, one telegraph and one tele- 
phone service may be secured at the same 
time; and this may be accomplished in 


Over OME-wtne Line {ONCE telegraph line 
Condines treppenkanse esile. 
Thlophowy line 
TWOwwoeli 
telegraph linse 


Fia. 1.—POsS8IBILITIES OF COMBINED TELEPHONY 
AND TELEGRAPHY. 


two different ways so far as the apparatus 
and principles are concerned. 

By another method of working, a two- 
wire line may be made to furnish one 
telephone and two telegraph services at 
the same time. In all of these arrange- 
ments, under proper conditions, there is 
no interference between the two classes of 
service. The whole matter of superadding 
telegraph to telephone service on a one-wire 
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Fic. 2.—Srea.e TELEPHONE AND TELEGRAPH 
SERVICE OVER METALLIC CIRCUIT. 


line, or the reverse, may be dismissed by 
saying that it is not yet shown to be possi- 
ble to do both things over a single wire 
without reducing in some degree the qual- 
ity of the telephone service; the principal 
commercial application of such a plan is 
to convert the existing grounded telegraph 
lines into combined ones, thus securing 
telephone service of some value, without 
serious interference with the simplicity 
and convenience of the telegraph service. 
This is accomplished by the introduction 
of certain rather delicate apparatus for 
signaling, of more than usually powerful 

r presented at the first annual convention of 


the National. Interstate Telephone Association at Chi- 
cago, Ill., June 81-28, 1908. 
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transmitters, and of receivers of less than 
usual sensitiveness. A little thought will 
show that circuits specialized in this way 
can not be connected to the standard tele- 
phone systems of cities, so that this form 
of combined working must be considered 
special, though valuable. 

Combined working over two-wire or 


Fig. 8. — TELEGRAPH CIRCUIT CARRIED A 
GREATER DISTANCE THAN TBLEPHONE CIR. 
CUIT. 


metallic circuit telephone lines, however, 
is free from this objection and, indeed, 
from any other very serious ones. I shall 
try to show what and how important are 
the limitations which may be expected. 

Any metallic circuit telephone line 
which is good enough for quiet commer- 
cial telephone service, may be made to 
furnish one telegraph circuit by having 
impedance coils bridged across it, as 
shown in Fig. 2. These coils should con- 
tain turns enough to enable them to be 
bridged across the circuit with no greater 
reduction in telephone transmission than 
would be caused by bridging across a high 
impedance standard drop or ringer. The 
magnetic circuit may be open or closed; 
that is, the windings may be upon a 
straight bundle of iron wires, or upon a 
ring-shaped core. A tap is to be taken 
from the middle of the winding, or, which 
is equivalent, from the junction of two 
similar windings on the same core. This 
tap is carried to the telegraph apparatus 
and may be considered simply to be the 
cnd of the telegraph line. Any desired 
arrangement of telegraph apparatus may 
be added to the circuit thus secured, the 
enly limitation being that the method of 
working should not involve high frequen- 
cles, such as are met in the Edison phono- 
plex or in any of the high-speed systems 
of automatic telegraphy. 
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4.—TELEGRAPH STATION 
EXTENSION OF TELEPHONE CIRCUIT. 


Fia. 


Should it be desired to build up a tele- 
graph circuit longer than the available 
metallic circuit, or to carry the telegraph 
circuit over a route not already provided 
with a telephone circuit, the tap for the 
purpose may be taken from the telephone 
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pair through an impedance coil and into 
another pair in a similar way. This ar- 
rangement is shown in Fig. 3. 

If desired, a telegraph set may be in- 
serted at such a point as this, where the 
telegraph line transfers from one pair to 
another. Fig. 4 shows this condition. 

Should it be desired to insert a pay sta- 
tion in a telegraph circuit at a point which 
is not a terminus of a telephone circuit, 
condensers may be inserted in each of the 
wires, Impedance coils bridged beside 
them, and the Morse apparatus inserted 
in the bridge wire which thus emerges 
from the pair. This arrangement is 
shown in Fig. 5. 

In all the foregoing plans involving the 
use of impedance coils, there exists the 
difficulty that in case the two telephone 
lines so equipped are switched together 
through a toll-board having no condensers 
or repeating coils in its cord circuits, the 
two sets of Morse apparatus will be con- 
nected together and confusion may result, 
quite as docs when two telegraph lines 


Morse Set 
m 


Fig. 5.—TELEPHONE Pay STATION INSERTED 
IN TELEGRAPH CIRCUIT. _ 


hecome crossed. Inasmuch as condensers 
of two microfarads or greater capacity 
do not interfere with successful telephone 
transmission, cord circuits so equipped 
will be free from this fault. For the same 
reason the loop arrangement shown in 
Fig. 5 is free from any telephonic ob- 
jection. 

There is another fault in the impedance 
coil plan, in that ringing generators, 
suitable for local exchange line signaling. 
often require to have one terminal per- 
manently grounded, or to have temporary 
grounds applied during the time signals 
are being rung upon party lines, grounded 
rural lines, or other circuits involving 
ground in any way. If the same source 
of ringing current is used for toll-line 
signaling, a little thought will show that 
the telegraph outfit will frequently be dis- 
turbed by a series of dots, caused by ring- 
ing current passing to ground through the 
Morse relays. 

A preventive for such a derangement is 
found in providing separate ringing ap- 
paratus for tol] operators, or by securing 
the ringing current for these operators 
through special transformers. 

Roughly speaking, the best conditions 
of operation with the impedance coil plan 
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will be secured when, with a high resist- 
ance total Morse circuit, high-resistance 
telegraph relays are used. It is not re- 
quired that the resistance of the im- 
pedance coils be great, but only that their 
inductance and consequent choking due 
to voice currents be great. This is an im- 
mediate result of the iron core and the 
turns. For an expedient, a ringer may 
be used as such a choke coil, its two ter- 
minals being bridged across the telephone 
line, and a telegraph tap taken by extend- 
ing the junction between the wires of the 
two spools. Such an ‘arrangement, if the 
spools are at all nearly equal, will be 
quite successful. If a number of circuits 
are so treated, the ringers of the different 
circuits must not be stored close together 
with their cores parallel, or cross-talk be- 
tween the circuits may result. This may 
be prevented by placing the adjacent 
ringers with their cores at right angles 
to each other. 

It is obvious that a high impedance 
tubular drop having a middle terminal 
may also be used for such a telegraph 
tap, and in such a case the danger of 
cross-talk disappears, heing prevented by 
the shield. 

If such high impedance devices as 
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Fig. 6.—METHOD oF TaKING TAP FROM LINK 
SIDE OF REPEATING CoIL. 


ringers and drops are used for these taps, 
the Morse relays should be wound to high 
resistance, say 500 to 1,000 ohms. 

By the use of repeating coils to be per- 
manently inserted im the telephone line 
at the points where the telegraph tap 
is to be taken from the circuit, one Morse 
line may be secured from a two-wire cir- 
cuit quite as has been described for the 
use of impedance coils. Fig. 6 illustrates 
how the tap is taken from the line 
side of the repeating coil. Coils may be 
secured in the market with arrangements 
made for taking out this tap. Connec- 
tions to Morse apparatus are quite the 
same as are shown in Figs. 2 and 4. This 
arrangement has the advantage that no 
connections between telephone lines in 
the way of ordinary switching, nor any 
peculiarities of ringing apparatus, will 
affect the telegraph apparatus adversely. 
It has the disadvantage that the intro- 
duction of two repeating coils in a cir- 
cuit causes a distinct loss in both voice 
and signal transmission, all the more 
marked when several lines so equipped are 
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connected together. From the practical 
standpoint, this plan is not recommended 


. for other than short lines, and then only 


under excellent conditions where freedom 
from interference is the thing most 
greatly to be desired. 

The reason for non-interference be- 
tween the telegraph and telephone services 
in either the impedance coil or repeating 
coil plan is that at any point where tele- 
phone apparatus connects to the two wires 
of the circuit, the potential difference of 
the two wires due to telegraph currents is 
always zero. 

The arrangement of things shown in 
Fig. 7 is that which gives two telegraph 
circuits in addition to one telephone cir- 
cuit from each pair of wires. The draw- 
ing shows the situation far more clearly 
than it can be described in words. The 
principle involved is that of different fre- 
quencies, the pulsations which make up 
the telegraph signals being so very much 
slower than those of the voice currents. 
When it is remembered that this drawing 
shows the equipment at one end of the 
line, and that the distant equipment is an 
exact duplicate; that the impedance coils 
a a are capable of passing telegraph im- 
pulses with little or no harmful effect upon 
them; that these coils further act with 
such a choking effect upon voice currents 
as to be practically opaque to them, and 
that the condensers of two motive forces 
each are relatively transparent to alter- 
nating currents and opaque to direct cur- 
rents, it will be easy to see how the two 
systems of communication can go on at 
the same time. 

A close examination of the drawing will 
show that the direction of windings in 
the coils a a is such that the two halves 
of the total winding are connected in the 
familiar differential or reverse relation to 
each other. It will also be noticed that 
this is not true of the coils b b. In the 
coils a a, therefore, so far as direct cur- 
rents are concerned, the magnetizing 
effort of one winding of each complete 
unit neutralizes that of the other; and this 
is also true for direct currents, even if in- 
terrupted at the highest frequency used 
in telegraphic hand work; but for cur- 
rents of such high frequency and small 
volume as those of speech, the windings 
of each unit are practically two inde- 
pendent choke coils in series. 

While the other arrangements which 
have been discussed secure non-interfer- 
ence between the two systems of communi- 
cation by preventing the telegraph from 
producing any effect at all in the tele- 
phone receivers, this plan operates to 
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modify the telegraph signals in such a 
way that, although they affect the re- 
ceivers, they do not produce audible 
sound. A careful examination of the 
diaphragm of a receiver properly con- 
nected across a composite line while the 
telegraph is working will show that it 
is moving through a considerable range, 
even though nothing whatever can be 
heard when the instrument is held to the 
ear. 

I have indicated that each of the plans 
has some disadvantages. The flaw in this 
plan is that the shunt across the circuit 
through the coils and condensers is suf- 
ficient to prevent any ordinary ringing. 
Signals from one station to another re- 
quire to be given over some Morse line, 
or by the assistance of special apparatus 
adapted to respond to currents of very 
high frequency. As the voice current is 
of a high freauency and can pass over 
the pair, so some other high frequency, 
but of larger volume, may be used to 
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Fic. 7.—Two TELEGRAPH CIRCUITS AND ONK 
TELEPHONE CIRCUIT FROM PAIR OF WIRES. 


operate a relay at the distant station, and 
that in turn to display a signal. I have 
no plan to recommend, however, as there 
is no simple and convenient arrangement 
available. 

The ordinary ringing current is of 
about sixteen cycles per second: a skilled 
telegraph operator will send thirty-two 
dots per second; the half waves of the 
ringing current are less abrupt in change 
than the telegraph dots. For these rea- 
sons it is apparent that one may send 
ringing current instead of telegraph cur- 
rent over any composite Morse line with- 
out interfering with the telephone. This 
possibility enables one to sell the service 
of one side and retain the other for ring- 
ing. The arrangement of keys and sig- 
nals is obvious. 

Telegraph circuits secured in any of 
these ways may be treated as may be de- 
sired within reason, in the way of ex- 
tending by repeaters. 

There are three reasons why it 18 com- 
mercially of advantage to apply these 
composite methods to some of the cir- 
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cuits operated by almost any long-distance 
organization, 

One of them is to secure an additional 
earning from the property, because by 
the very nature of things the lines are 
practically out of use during a large part 
of each total day. It is not found difficult 
to secure an annual telegraph revenue 
equal to five per cent, on the total cost 
of the circuit, and this without establish- 
Ing offices or maintaining a special organi- 
zation to care for commercial messages. 

There is more demand for telegraph 
service in its private line form than is 
being fulfilled by all the existing tele- 
graph equipment. An active canvass of 
commercial interests in one’s locality, and 
particularly of those having offices, fac- 
tories and branch houses in different 
places, is certain to produce contracts, at 
a rate less than for other methods, which 
will supply the consumer with a better 
result than he is now securing. 

The investment on the part of the tele- 
phone company per telegraph station 
varies with the different plans, but in all 
cases is oniy about as great as the cost 
of the line and equipment of a telephone 
subscriber located at a similar distance 
from the central office. This statement 
is meant to cover the complete equipment, 
including the telegraph apparatus re- 
quired at the consumer’s station. 

The second reason is the advantage of 
ticket wires over which much or all com- 
munication between toll operators may 
take place. Naturally, this enables toli 
operators to prepare for one conversation 
over an important circuit, while another 
is going on. An intelligent use of such 
facilities will enable the carrying capacity 
of the more remunerative lines to be in- 
creased enough to defer the stringing of 
additional circults. 

The third reason is in the transaction 
of the official business of the telephone 
company. By its very nature such a com- 
pany has its offices scattered about the 
country, and it is too often its tendency 
to overburden its own circuits with its 
official business during the dav, while on 
certain routes there may be too few cir- 
cuits to carry even the remunerative busi- 
ness of the public. It is inconvenient to 
force the official business into the less 
busy hours of the day. A very small in- 
vestment in composite circuits, and a 
slight rearrangement of the company’s or- 
ganization, will enable an official to dic- 
tate telegrams which the stenographer her- 
self, with a little Knowledge of Morse, 
may place immediately upon the line. 
Such business may or may not be con- 
tirmed by mail. It is not essential that 
the operators be skilled to high speed, as 
training in accuracy only is sufficient, and 
even fifteen words per minute is a 
sufficient rate. Very fast operators reach 
sixty. 

If it is not desired to extend the tele- 
graph network over an entire system, of- 
fetal telegrams mav be landed in im- 
portant centres and transmitted bv tele- 
phone to destination. Experience in this 


method of handling messages will show | 


that errors are less frequent than might 
be expected. 
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“Steam Pipes, Their Design and Construc- 
tion.” William H. Booth. New York. The 
Norman W. Henley Publishing Company. 
Cloth. 187 pages. 5°, by 8%, inches. Illus- 
trated. Supplied by the EcercrricaL Re- 
VIEW at $2. 


Mr. Booth is an English engineer who 
has done a great deal of writing for tech- 
nical journals. He is also the author of 
a book on “Liquid Fuel and Combustion.” 
In this book on steam pipes he has com- 
piled a great deal of useful information 
and arranged it under convenient heads, 
as follows: flow of steam; materials: ex- 
pansion; strength of pipes; pipe joints; 
pipe supports, directions of pipes, general 
arrangements; valves, drainage; junction 
pieces and flanges; separators, etc. In the 
chapter on flow of steam, formule of 
many different authorities are given for 
flow through orifices and through pipes, 
but the author has not always made it 
clear whether the formula is applicable 
to an orifice or a pipe and he gives no 
means of knowing which of the many 
formulæ are most reliable. The chapter 
on materials includes the subject of 
flanges, crosses, tees, ete., and many illus- 
trations are given showing the usual Eng- 
lish practice. We do not find any men- 
tion of the best modern American prac- 
tice for flanges: that is ithe rolled or 
pressed steel flange. In the chapter on ex- 
pansion, bent tubes are illustrated and 
a short table quoted from Mr. Stromever 
for the safe extensions of bends of six- 
inch pipe, but nothing is given to show 
the extensions of the bends 
of any diameter of pipe 
may be  calłeulated. The chapter 
on general arrangements begins with 
the statement that “the general arrange- 
ment of a modern power station demands 
that the steam pipes enter into considera- 
tion as a prime factor and not as an 
afterthought.” With this introduction we 
would expect to find a systematic treat- 
ment of the subject of laving out the 
steam pipes for a modern power station, 
with illustrations showing the arrange- 
ment, but instead of this we have a chap- 
ter only six pages in length without a 
single illustration and written in such 
a poor style that we doubt if any reader 
will get any benefit from it. A sample 
of the author’s stvle is as follows: “should 
occasion demand it, each boiler main pipe 
mav be connected across to the pipe of 
the next bank in order that an excess of 
superheaters need not be installed, but 
usually a well-managed station can be 
worked so as to enable the cleaning of a 
superheater to coincide with the cleaning 
of several boilers in one bank, and the 
virtual stoppage of ithe whole bank. This 


how safe 


other 


should be aimed at by providing rather 
a small amount of first-class plant than 
an excess of cheap trash.” The chapter 
on Valves contains the usual information 
Which is found in manufacturers’ 
catalogues. The same mav be said of the 
chapters on drainage which include steam 
traps, junction pieces and flanges, and 
separators. “Phe chapter on pipe cover- 
ings contains statements of the tests of 
pipe coverings whieh have appeared in 
different papers of the proceedings of the 


American Society of Mechanical En- 
gineers. The book is closed with a five- 


page chapter on the kinetic theory of 
gases In its relation to the flow of steam. 
It closes with the following statement: 
“the theory is certainly an aid in the com- 
prehension of the behavior of flowing 
steam and if clearly grasped it will help 
to explain why the efficiency of the heat 
engine is so small.” It does not appear 
what this theory has to do with the subject 
of the book and it is not stated in such 
a way in this little chapter that it can be 
clearly grasped. Mr. Booth is an ex- 
perienced writer and he could not write 
a book on any engineering subject 
Which would not contain some valu- 
able information; but it appears that 
this book is in ithe class called “pot 
boilers.” It seems to have been thrown 
together hastily and it omits a great dea! 
of the information which designers of 
power plants would like to have in printed 
form concerning the arrangements of 
steam piping and the best method of cal- 
culating diameters for particular pur- 
poses. We think Mr. Booth could have 
written a much better book if he had 
spent more time on the subject. 
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A New Radioactive Material. 


In a brief account in the American 
Journal of Science for June, of late min- 
eral researches in Llano County, Tex., 
which have been made by him, Mr. Will- 
iam E. Hidden mentions a peculiar 
formation which he encountered. He 
found unusually long radial lines project- 


Ing in many directions from the bodies of 
ore richest in thorium, uranium and zir- 
conium. He called these occurrences stars, 
and sought for them as positive pointers 
to ore. Finally, on removing a seventy- 
pound mass of zirconium-yttrium-uranium 
and thorium ore, which was a nucleus to 
one of the best-marked of these stars, 
from its quartz matrix, his hands and face 
began to burn as if from the effect of 
strong sunlight, and after three davs of 
this kind of mining a redness of skin 
and a burning sensation resulted which 
was followed by an actual soreness of the 
parts of his hands and face exposed to the 
direct emanations from the minerals. The 
author suggests that this burning be due 
to the work of a radioactive element of a 
peculiar, if not unique, kind. 
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Electrical Patents. 


The International Separator Company 
of New Jersey is the assignee of a patent 
recently granted to Clarence Q. Payne, of 
Stamford, Ct., the invention relating more 
particularly to improvements in magnetic 
separators of the class described in let- 
ters-patent Nos. 641,147 and 641,220, 
granted to Mr. Payne on Januarv 9, 


APPARATUS FOR MAGNETIC SEPARATOR. 


1900 (791,494, June 6, 1905). The 
present improvements are more especially 
in the construction of the cylinder or 
separating carrier, being designed to in- 
crease the efficiency and simplify the 
structure of this carrier or cylinder. The 
improvements consist in an improved 
structure for obtaining “line dispersions” 
of the flux density in the magnetic field 
and also “point” and line dispersions 
thereof jointly, in the latter case without 
any accompanying decrease of the avail- 
ing positions for the attachment of the 
ore particles undergoing separation, a fur- 
ther feature being that the surface of the 
carrier is so formed that the falling ore 
particles can not escape the point and line 
dispersion of the flux density. The in- 
vention comprises a transversely laminat- 
ed separating cylinder composed of a 
plurality of magnetizable circular discs 
having teeth upon their edges, these discs 
being relatively so placed that the teeth 
of the adjacent discs are out of align- 
ment. Two opposing pole-pieces are 
placed approximately concentric with said 
cylinder and the cylinder is arranged to 
move between these two pieces. A guide 
plate is connected with one of the pole- 
pieces and extends above the horizontal 
diameter of the cylinder. 

Herman G. Pape, of New York, N. Y., 
has secured a patent on an audiphone in- 
struction apparatus or set, which is espe- 
cially designed for the imstruction of per- 
sons having impaired hearing (791,573, 
June 6, 1905). The object of the inven- 
tion is to provide a simple and effective 
apparatus or set which includes one or 
more earpieces for a pupil or pupils, a 
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teachers’ receiver (corresponding in func- 
tion to a telephone-transmitter), a pupil’s 
receiver, and suitable electrical connec- 
tions and circuit-closers whereby a pupil 
may connect the pupil’s receiver to the 
earpiece when it is desired to practice 
articulation and whereby the teacher may 
cut out the pupil’s receiver and simul- 
taneously connect the teacher’s receiver to 
the earpiece when it is desired to talk to 
the pupil. A further object of the inven- 
tion is to arrange the apparatus for pupils 
of varying degrees of deafness by placing 
certain of the earpieces, designed for very 
deaf pupils, in a primary circuit, and 
other earpieces, designed for moderately 
deaf pupils, in one or more secondary or 
induced circuits. It is also desired to 
provide for cutting certain earpieces or 
certain series of earpieces out of circuit 
with the iteacher’s receiver without dis- 
turbing the connection between the re- 
ceiver and a certain other earpiece or 
series of earpieces when the teacher de- 
sires to give special instructions to a par- 
ticular pupil or group of pupils. In 
carrying out the invention, the set in- 
cludes a primary circuit embracing line 
wires and a plurality of bridge wires. 
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AUDIPHONE INSTRUCTION APPARATUS. 


Pupils’ switches are employed for elec- 
trically connecting the bridge wires with 
the line wires. Earpieces are arranged in 
certain of the bridge wires of the primary 
circuit and induction coils are located in 
certain others of these wires. A second- 
ary circuit is provided including the 
secondary windings of the coils and ear- 
pieces are grouped in these secondary cir- 
cuits. A teacher’s receiver and a pupil’s 
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receiver are provided, also a teacher’s and 
a pupil’s key. 

An improvement in electromagnets is 
the joint invention of August Sundh and 
David L. Lindquist, of Yonkers, N. Y., 
and is especially designed to prevent the 
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ELECTROMAGNET, 


chattering and other noises commonly 
made by armatures or other mechanism 
set in vibration by an alternating current 
(791,591, June 6, 1905). The principle 
of the invention resides in causing the 
armature first to become magnetically 
equilibrated and then taking up by any 
suitable resilient means its vibrations due 
to current alternations in the magnet coil. 
In the embodiment of the invention, a 
vertically disposed solenoid frame is sur- 
rounded by a frame of magnetic material 
and is provided with openings coinciding 
with the axial armature opening in the 
coil. An armature is freely movable and 
detachably suspended in the coil and a 
resilient abutment receives the thrust of 
the armature when attracted by the solen- 
oid. 

John D. Hilliard, Jr., of Glens Falls, 
N. Y., has assigned to the General Elec- 
tric Company, of New York, a patent re- 
cently granted to him on an improvement 
in synchronizing devices (792,035, June 
13, 1905). The invention has relation to 
the synchronizing of alternating-current 
machines, and its object is to provide 
synchronizing means which shall act auto- 
matically to close the circuit of an alter- 
nating-current machine at the instant it 
is exactly in phase with the souree of cur- 
rent to which it is to be connected. The 
invention consists in supplementing the 
effect of the two electromotive forces of 
currents ordinarily employed derived 
from corresponding phases of two ma- 
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chines with a third current or electro- 
motive force out of phase with the other 
two, and so arranging the automatic 
switch mechanism that it is operated only 
by the simultaneous action of the devices 
controlled by the above-mentioned cur- 
rents or electromotive forces. Since when 
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the first two currents or electromotive 
forces are at zero or maximum value, the 
other electromotive force is at an inter- 
mediate value in which an appreciable 
variation in magnitude is produced by a 
small variation in the phase-angle, a sen- 
sitive adjustment may be obtained. More 
specifically considered, the invention con- 
sists in the combination of a synchronous 
alternating-current machine and a switch 
for connecting it to a second machine or 
to the station bus-bars, an electrorespon- 
sive means for operating the switch, and 
two relays controlling the circuit of the 
electroresponsive means, one relay being 
controlled by the joint action of two cur- 
rents derived, respectively, from corre- 
sponding phases of the one machine and 
the other machine or bus-bars, and the 
other relay being controlled by a current 
derived from different phases of the two 
machines. 

A transmitting apparatus for wireless 
telegraphy has been patented in this 
country by John A. Fleming, of Univer- 
sity College, London, England, and has 
heen assigned by mesne assignments to 
the Marconi Wireless Telegraph Company, 
of America, a corporation of New Jersey 
(729,014, June 13, 1905). The object of 
the present invention is to produce, in 
connection with a transmitting apparatus, 
sparking terminals, one of which may be 
moved relatively to the other, whereby 
successive portions of the terminal or ter- 
minals are presented to the sparking point 
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and also to produce a practically noiseless 
discharge. The improvements consist 
especially in combining the conducting 
bodies, between which the spark-gap is 
formed, with means whereby either or 
both of the conducting bodies will be 
moved, so as to continually present fresh 
discharge surfaces between the bodies. 
Any suitable connections may be employed 
for this purpose, and any desired form of 
sparking terminals may be used. In the 
present embodiment two spark-balls are 
used. Obviously, however, any suitable 
forms of sparking terminals may be used 
and either one or both may be moved rela- 
tively to the other. The balls may be 
replaced by any suitable shapes, but balls 
or discs of iron or other refractory con- 
ductors are preferably employed, being 
kept in rotation by means of clockwork or 
electric or other motors so that the places 
between which the discharge is taking 
place are constantly being changed. Ar- 
rangements are also made for replacing 
these surfaces, as required. These sur- 
faces may consist of balls of iron or steel 
or iron discs, either solid or hollow, so that 
water may be made to circulate in the 
interior and keep them cool. The balls 
or discs are carried on shafts, which, in 
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these tables being tilted more or less by 
means of screws. 

An improvement in film-coated wires is 
the invention of John G. Callon, of Lynn, 
Mass., and is owned by the General Elec- 
tric Company: of New York (792,001, 
June 13, 1905). The object of the in- 
vention is to provide a metallic conductor 
with an insulating coating which will add 
but inappreciably to the bulk of the con- 
ductor, will have high insulation, will be 
inexpensive to apply, and will not de- 
teriorate at ordinary temperatures. The 
material which forms the main element 
of the coating is collodin. When applied 
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directly to a metallic wire, this substance 
produces an unsatisfactory insulation, 
since it is rapidly destroyed by high tem- 
perature, and, moreover, forms with the 
superficial oxide of the metal a nitric com- 
pound capable of acting on the wire. In 
the improved conductor-coating the wire 
is protected from direct contact with the 
collodin by a preliminary layer or layers 
of some material in the nature of a lac- 


MV AAA AAA AMAA AMMA AMM MAMM MMMM AMM AMA AAA MMMM AMA MAMMA MAM 


TRANSMITTING APPARATUS FOR WIRELESS TELEGRAPHY. 


turn, are borne on insulating surfaces or 


bearings and they are placed at a proper 


distance apart for the discharge taking 
place, and arrangements are provided for 
regulating this distance. Preferably this 
is done by supporting each ball with its 
motor on a table pivoted about one edge, 


quer or varnish which completely covers 
it and excludes the succeeding layers of 
collodin or other nitrocellulose or mix- 
tures thereof from coming in contact with 
the metal. A final laver of varnish can 
also be employed to nrotect the nitrocellu- 
lose from the air. 
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Protection of Electrical Installations Against 
Excess-Pressure Rises. 

An example of the disturbing influence 
on the pressure of switching in or out a 
transformer was shown in a test of a 
fifty-kilowatt, 5,000-volt transformer, 
which was fused with fuses blowing at 
about half an ampere. An electrostatic 
voltmeter reading to some 8,000 volts was 
used. The secondary circuit of the trans- 
former was connected to the network. On 
closing the high-tension switch the fuses 
blew, the arc being quite a normal one. 
The voltmeter showed at this time, how- 
ever, that the pressure must have been 
considerably above 8,000 volts. The 
strength of the primary current at the 
moment of opening the switch is not de- 
pendent upon the load of the transformer 
alone, but also upon the value of the 
electromotive-force wave at the instant 
the switch is opened. The switch used in 
the experiment was a quick-acting air- 
break switch. With an oil switch which 
breaks the arc at the instant when the 
electromotive-force wave is passing 
through its zero value, the current at that 
instant would be more or less reduced to 
zero, which is a very good argument for 
the use of oil-break, high-tension switches 
in preference to air-break switches. It is 
owing to this reason that an alternating 
current can be more easily broken than a 
continuous current of the same value and 
voltage. Where 500-volt motors have 
broken down it has been frequently ob- 
served that the voltage at the time of the 
accident jumped across an air-gap which 
was amply sufficient to withstand a much 
higher voltage. It is probable that the 
voltage has punctured a weak spot im the 
armature insulation, when, owing to the 
strong magnetic field, the resulting arc 
will be suddenly extinguished, thus giving 
rise to a high oscillating current in the 
windings. Thus, the machine windings 
would tend to act as a transformer, pro- 
ducing a voltage which would be in the 
neighborhood of 6,000 to 10,000 volts. 
It would therefore seem essential that all 
the installations should be provided with 
suitable excess-pressure arresters inde- 
pendent of the ordinary lightning arrester. 
The difficulty arises in this case from the 
fact that a spark-gap, in case of low-volt- 
age installations, must be made very small, 
and such small gaps are readily bridged 
by dirt or insects. High resistances must 
be placed in series with the excess-pressure 
arresters, s0 that the current to earth is 
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of so small a value that it does not in 
any way affect the normal voltage of the 
circuit, a small energy loss being quite 
sufficient to relieve the excess pressure. 
This is the main difference between the 
arrangement of the excess-pressure ar- 
resters as compared with the ordinary 
lightning arrester. It is not permissible 
to place a large resistance in series with 
the latter, as in a lightning discharge the 
amount of energy flowing is considerable. 
—Abstracted from the Electrical En- 
gineer (London), June 9. 
a 

Signal Notes on the Queen & Crescent Route. 

The Queen & Crescent route involves 
three distinct railway companies, of which 
the Cincinnati Southern is the busiest. It 
extends from Cincinnati to Chattanooga, 
Tenn., a distance of 336 miles. The road 
is single track, and has frequent curves 
of six degrees and gradients reaching in 
many places seventy feet to the mile. 
Very heavy traffic is maintained over this 
line with a remarkable freedom from acci- 
dents. This is due entirely to the efficient 
signaling system installed. The line is 
continuously controlled by block signals 
from the southern side of the Ohio river 
to Chattanooga. Interspersed are various 
interlocking plants, among which are sev- 
eral electric installations conducted by the 
General Railway Signal Company. The 
block signals constitute a history of the 
automatic form beginning with the first 
clockwork system, passing through the 
enclosed disc type, and finally reaching the 
purely electric and electro-gas semaphores 
as the present standards. The clockwork 
signal, although obsolete, has made a 
splendid record, and is still working under 
the same inspection and conditions as are 
the later forms. Its cost for maintenance 
is small, compared with the enclosed disc 
type, and after being installed nearly 
twenty years, it is still performing satis- 
factory work. Because of the difficulty 
and expense involved in construction, there 
are a number of short pieces of single 
track interposed between other pieces of 
double track. At these places the staff 
system is used. At one point a double 
track merges into single track through two 
tunnels, and over a bridge. Traffic over 
the single track is controlled by automatic 
block signals, irrespective of train rights 
and entirely without train orders. The 
first train to reach the junction point has 
the right of way. On the Cincinnati di- 


vision the arrangement of signals approxi- 
mates, as nearly as possible, to the ideal, 
and its efficiency falls very little below the 
theoretical perfection possible with the 
peculiar physical peculiarities of the line. 
This state of affairs has not been reached 
on the Chattanooga division, because the 
first installations of automatic block 
signals were for the protection of trains 
at isolated points, as tunnels and sharp 
curves at the bottom of heavy gradients. 
These gaps are being gradually filled in, 
and the entire system is being brought up 
to the perfection existing on the Cincinnati 
division. On the southern end of the 
double track the automatic signals are 
used both for blocking and for showing 
the position of the switches. The signals 
are controlled by track circuits and by 
circuit controllers, which latter are at- 
tached to a facing point lock-lever, so that 
signals can not assume a proceed position 
until the switch is set and locked for the 
desired route, and also until the track 
on the block in advance is clear. ` No dis- 
tant switch signals are used between Cin- 
cinnati and Chattanooga, because the block 
signaling arrangements are complete, and 
all block signals are electrically connected 
with every switch which concerns them. 
On difficult or dangerous parts of the 
line, where watchmen are maintained, 
plugs governing the signals are placed in 
each watchman’s shanty. These are to be 
used in case the track is obstructed by 
falling rock or a slide. They have proved 
themselves of great value in many 
instances. The signals themselves are of 
the motor type styles B and C of the 
Union Switch and Signal Company. The 
power is derived from batteries furnished 
by the Electric Storage Battery Company, 
of Philadelphia. The circuits are polar- 
ized with no line wires, and the mainte- 
nance of the system is therefore reduced 
to its simplest form.—A bstracted from the 
Railway Age (Chicago), April 28. 
é 
A Novel Type of Dynamo. 

A type of dynamo suitable for the light- 
ing of railway trains, as it will give a cur- 
rent of constant intensity without the aid 
of auxiliary apparatus, has been designed 
by Dr. E. Rosenberg, and is being brought 
out by the Allgemeine Elektricitats Gesell- 
schaft. The transverse field at right 
angles to the primary field in ordinary 
dynamos gives rise to inconvenient defor- 
mation of the main field. This trans- 
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verse field has been turned to practical use 
by the inventor. The dynamo is a two- 
pole machine which is practically identi- 
cal with the ordinary machine, except that 
a second pair of brushes has been added. 
The brushes corresponding to those of the 
ordinary dynamo are short-circuited. The 
flux in the machine may be very small, in 
the event of the machine running at full 
It will suttice, however, to induce 
a sinall electromotive force in the arma- 
ture, and drive through the latter the nor- 
mal current or part of it while the brushes 
are short-circuited. The armature current 
will produce a transverse field of much 
greater intensity than the primary field, 
and displaced ninety degrees in the direc- 
tion of rotation. The armature reaction 
always weakens the field in the leading 
cde of the pole-shoes, reenforcing it in 
the trailing edge. If the main brushes 
of the machine be connected’ with any ex- 
ternal resistance, the armature current 
derived from them will generate a field 
transversely with regard to the acting 
field, and in advance by ninety degrees 
in the direction of rotation. This ter- 
tiary ficld is displaced with respect to the 
secondary field by ninety degrees, and 
with respect to the primary field by 180 
degrees in either direction of rotation. If 
the current derived from the main brushes 
be greater than the auxiliary current flow- 
ing between the short-circuited brushes, 
the tertiary field will be greater than the 
secondary field in the diagrams of ampere- 
turns. In order to allow the armature 
current to develop perfectly, a further 
number of ampere-turns should be ar- 
ranged on the magnet system, accurately 
counterbalancing the back turns of the 
armature. If the machine were to be de- 
signed for ordinary purposes, the number 
uf amperc-turns would be reduced by an 
additional main current winding so as to 
compensate for the armature reaction at 
any load. With machines intended for 
working in parallel with accumulators, 
und especially in the case of train-lighting 
dynamos, a different practice should be 
adopted. The primary exciter coils are 
connected to the accumulators, so that a 
number of balancing ampere-turns is 
present at the very outset. At medium 
speeds the number of ampere-turns re- 
quired for generating the primary field is 
about ten per cent of that necessary for 
the armature compensation. The exciter 
coil thus receives a number of ampere- 
turns only greater by ten per cent than the 
number required for the compensation of 
the normal effective current, while the 
current flowing between the short-cir- 
cuited brushes is about forty per cent of 


speed. 
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the normal effective current. Any in- 
crease in the latter weakens the primary 
field and accordingly weakens the mag- 
netizing current between the auxiliary 
brushes. Though the speed may be in- 
creased up to double or a higher multiple 
of the average speed, the effective current 
in the armature will never increase more 
than ten per cent beyond its actual value. 
On reaching this value the armature 
ampere-turns will be perfectly equiva- 
lent to the primary ampere-turns, 
so as to leave no primary field. 
—Abstracted from the Electrical Review 
(London), June 9. 
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The Calcutta Tramway System. 

The tramway system in Calcutta, India, 
has been electrified. Steam was originally 
employed on some sections, and horse cars 
on the remaining sections, until 1901. 
The company operating the line received 
a concession dating thirty years from 
1901, in consideration of the company’s 
converting the system from horse to elec- 
tric traction within three years. The elec- 
(rification of the system was carried out 
according to the most modern plans as 
regards central station equipment, under- 
ground and overhead conducting systems, 
rolling stock, etc., and the plant was 
adapted to the peculiarities of tropical 
and local conditions. The route covers 
a total length of twenty-three route miles, 
double-tracked throughout. The cars on 
the various lines are run to either one of 
two termini. The first line under electric 
traction was opened for regular service 
on March 27, 1902, and the entire system 
was electrically operated on November 
20, 1902. An exceptionally large increase 
of traffic immediately followed the open- 
ing of each section. The maximum num- 
ber of trains operated at one time during 
an ordinary week day, with the present 
mileage, is 132. This number is increased 
to 145 on race days and festival days. 
The total number of passengers carried 
per year is about 21,000,000, each passen- 
ger traveling an average distance of about 
two and three-eighths miles. The track 
is laid standard gauge, with girder rails 
weighing ninety-five pounds per yard. 
Both centre and side-pole construction i8 
used, and also span-wire construction. 
The feeder cables are paper insulated and 
protected by heavy lead shields, and are 
laid underground in cast-iron troughs on 
the solid system. The cables are sup- 
ported in the troughs by wooden bridges, 
the troughs themselves being laid in a 
trench about eighteen inches in depth. 
The system is operated in trains consist- 
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ing of one motor and one trail car. First- 
class passengers are carried in the motor 
car, and natives in the trail car. The 
equipment consists of 171  single-deck 
motor cars, ninety-six being of the open 
type. Each car is equipped with two 
twenty-five-horse-power motors and the 
usual accessories. The motors have had 
to stand very severe conditions, due to 
heavy rains which sometimes flood certain 


portions of the city to depths of over two 
feet in a short space of time. The gener- 
ating equipment consists of three hori- 
zontal, cross-compound condensing en- 
gines, with a generator between the high 
and low-pressure sides. The engines run 
at ninety revolutions per minute with a 
steam pressure of 120 pounds per square 
inch. The engines develop, at the most eco- 
nomical operating point, about 675 horse- 
power.. A supplementary unit consists of a 
Robb-Armstrong tandem-compound, 250- 
horse-power engine. This engine operates 
at 135 pounds steam pressure and a speed 
of 200 revolutions per minute. The gen- 
erators are direct-connected to the larger 
machines. They were manufactured by 
Dick, Kerr & Company, and are of 550 
volts, 500 kilowatts capacity each. The 
smaller generator has a eapacity of 150 
kilowatts. All generators operate at an 
efficiency of about 93.75 per cent. The 
switchboard is constructed of enameled 
slate, supported by an iron framework. 
It is placed on a gallery at one end of the 
engine room. The board consists of four 
generator panels, one main output panel, 
ten feeder panels, one hghting panel, one 
motor panel, three negative booster panels 
and one “Board of Trade” panel. Three 
negative boosters are installed, being di- 
rectly connected to the track feeders. 
These are used whenever one part of the 
track return shows a greater drop than 
seven volts. The boosters have a respec- 
tive capacity of 800 amperes at eighty 
volts, 300 amperes at 120 volts, and 300 
amperes at seventy volts. The boiler 
equipment consists of six thirty-foot by 
eight-foot Galloway, and one Babcock & 
Wilcox boiler. The condensing plant is 
placed in the basement of the engine room, 
and consists of a surface condenser which 
deals with the exhaust from the three 
main engines and froin the various steam- 
driven units. The circulating water is 
furnished by two electrically driven cen- 
trifugal pumps of 72,000 gallons per hour 
capacity each. The pumps are direct 
driven by thirty-five-horse-power motors. 
Two cooling towers are in operation, both 
supplied with fan draft. To provide suffi- 
cient power for additional trains which 
will have to be run to take care of the 
steadily increasing traffic, and also for 
trains on some new roads, some three- 
phase sets are being added to the power 
station. These will generate current at 
6.600 volts, which will be distributed from 
several rotary converter substations con- 
nected to the works bv duplicate three- 
core cables laid in separate troughs.—A b- 
stracted from the Electrictan (London), 
June 9. 
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Changeable Signs. 


The Mobile Electric Company, 30 


Lawrence street, Newark, N. Jẹ has placed 
on the market a new type of Mobile 
The principal feature 


ehangeable sign. 


desired number and at any point in the 
grid, and when in place slide horizontally 
on the tracks. In this way the lamps 
ean be manipulated to form any desired 
letter. 


MOBILE Unit, SHOwING METHOD oF ATTACHING FACE-PLATE. 


of the construction of this sign allows of 
the wording being easily cnanged while 
the sign structure remains in position. 

The unit of the Mobile sign is a galvan- 
ized-iron box containing two frames or 
grids of parallel brass bars. These bars 
are insulated and held apart by porcelain 
corner and side pieces. The upper grid 
is constructed to form horizontal tracks 
for a specially devised lamp-holder or 
socket suitable for Edison-base lamps. 
The lower grid forms a series of ridges 
directly beneath the centre of the tracks 
in the upper grid. Thus a lamp screwed 
down through the open bottom of the 
socket forms a contact with the ridge in 
the lower grid and completes the circuit 
This makes up a wireless electric sign, the 
only wires used being the connections 
from the bottom of each grid, these con- 
nections being carried out through the 
entire length of the sign. through ingeni- 
ously arranged conduits made integral 
with the box construction. 

The sockets or holders are made in 
one piece of heavy brass, drawn and 
threaded to securely hold the lamp. The 
sockets are bent on the sides to form slots 
which engage tracks in the upper grid. 
These holders are easily sprung in in any 


Double-face units are made of three 
grids. The two outside grids form tracks 
for lamp sockets, and the centre ridges 
on both sides against which the bases of 
the lamps rest. Thus a different letter 


YULU , 


OBLIQUE VIEW OF MOBILE BASE, WITHOUT 
FACE-PLATE. 
can be formed on each side of the unit, 
and the sign read from each direction. 
Over each Mobile unit or base is fitted 


a steel face-plate. These are perforated 
for lamps and heavily enameled with a 
white letter on a background of blue or 


END VIEW OF DOUBLE MOBILE GRID WORK, 
SHOWING LAMPS MAKING CONTACT ON 
INNER GRID. 

black. The face-plates are held by grooves 

at the top and bottom of the unit, and 

can be easily slipped in and adjusted. 

When in place they fit securely, protect- 

ing the interior from the elements. 


Formation of the John Craig Ham- 
mond Advertising Company. 

The John Craig Hammond Advertising 
Company, which will make a specialty of 
gas and electric advertising, has been or- 
ganized in Denver by John Craig Ham- 
mond, formerly advertising manager of 
the Denver Gas and Electric Company. 
While the company will have the gas and 
electric business as its specialty, it will 
do a general advertising business as well. 

Among the men associated with Mr. 
Hammond in the new venture are those 
who have been on his staff with the Den- 
ver company for more than a year and 
others who have been associated with 
him less directly and who have been work- 
ing along similar lines. The members of 
the organization have spent a year in per- 
fecting their plans. This has included a 
careful testing and investigation of the 
methods, which were devised especially for 
the gas and electric field, and are unlike 
any others. 
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New High-Efficiency Lamps. 

A new line of high candle-power in- 
candescent lighting units just announced 
by the General Electric Company signal- 
izes a most important development in in- 
candescent lamps in the production of a 


Fie. 1.—'D” Form Rervector with Hieu- 
EFFICIENCY Lamp. 
2.5 watts per candle lamp, measured 
by present standards of horizontal can- 
dle-power reading, and with a life equal 
to the present standard 3.1 watts per 
candle lamp. This signal improvement 
m the art of incandescent lamp manufsc- 
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Fic. 2.—Licut DistRrsuTion wita “D” Form 
REFLECTOR. 


ture marks a new era in the growth of 


incandescent lightirg. 

The actual gain is said to be twenty per 
cent greater efficiency than at present ob- 
tained from the highest efficiency incan- 
descent lamps, on a basis of equal life. 
This improvement should materially as- 


Fie. 8.—"'C” Form REFLECTOR wrra Hiau- 
EFFICIENCY LAMP. 

sist central station companies in compet- 
ing with Welsbach’s and other similar 
illuminants, as an advantage equivalent 
to twenty per cent reduction in rates is 
thus gained. 

The General Electric Company is de- 
veloping these lamps first in the high can- 


table. The appearance of the lamp is en- 
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dle-power sizes, in units of fifty candle- 
power (horizontal candle-power rating) 
and higher, to meet the demand for 
large lighting units, supplementing its 
Meridian lamps in the field of general 
illumination between the arc and the or- 
dinary incandescent lamp. Appreciating 
the large gain in lighting efficiency that 
may be secured by the use of properly 
designed reflectors, the General Electric 
Company has designed a special line of 
Holophane Pagoda reflectors for use with 
the new high candle-power units. These 
reflectors are of the well known Holo- 
phane design, of prismatic glass, and 
when used with the lamps form a bril- 
liant and highly efficient lighting com- 
bination of attractive appearance. 

Two forms of reflectors are provided, 
the distributing or “D” form, shown in 
Fig. 1, giving a lighting distribution sim- 
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Fic. 4.—Ligut DistrisuTion ‘‘C” FoRM 


REFLECTOR. 


ilar to that from the Meridian lamp, as 
may be seen in the diagram Fig. 2. This 
is the form of reflector for general use. 

The other form of reflector is known 
as the concentrated or “C” form, shown 
in Fig. 3, giving a concentrated distribu- 
tion beneath the lamp, as outlined in dia- 
gram Fig. +. This form of reflector is 
suitable for use in long narrow rooms 
with high ceilings, such as hallways, in 
window lighting, or wherever a concen- 
tration of light is desirable. _ 

The lamps are at present supplied in 
three sizes as described in the following 


Distributed Candle- 
Power in Downw: 
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hanced by having the bulbs frosted to 
within a shont distance of the base. The 
lamps have larger bulbs than are at pres- 
ent used with standard lamps of similar 
candle-power and the life of the lamps is 
equal to that of the present standard 
3.1 watts per candle lamps; that is, 
about 500 hours useful life, or 700 hours 
average life. 

A new form of shade-holder has been 
devised by which the shades can be 
readily attached to or detached from the 


sockets. 
—___<-/- 


New Works of Allis-Chalmers 
Company. 

Allis-Chalmers Company has begun the 
great extensions to its already large 
works at West Allis, Milwaukee, and has 
awarded to James Stewart & Company, 
of Pittsburg, the contract for acting as 
supervising engineers and managers of 
construction for the entire undertaking. 
The American Bridge Company, of New 
York, has secured the contract for the 
structural steel, erected in place, for three 
of the new buildings, calling for approxi- 
mately 6,800. tons of steel. The Riter- 
Conley Manufacturing Company, of Pitts- 
burg, has been awarded the contract for 
the structural steel, erected in place, for 
the foundry and pattern storage buildings 
and erecting shops, comprising approxi- 
mately 4,000 tons of steel. 

All of the structural steel for the new 
Allis-Chalmers works is to be delivered 
and erected within twenty-three weeks 
from the date of the signing of the con- 
tract. The company expects to occupy 
its new works hy or before next March. 

Some idea of the size of the works 
when extended will be afforded by the 
fact that the company’s present floor space 
at West Allis, Milwaukee, has a total area 
of 652,000 square fect, and with the new 
extensions upon which work is now in 
progress will add 861,000 square feet or 
more than double the present capacity, 
making the total capacity at the West 
Allis works 1,513,000 square feet of floor 
space. The plant will be capable of af- 
fording employment for 11,000, thus, in 
addition to the capacity of the other 


works of the company in Milwaukee, 
Chicago, Cincinnati and Scranton, it will 
bring up the total number employed to 
the aggregate of 18,000 persons. 


Concentrated Candle- 
Power in Downward 


Type Number. Total Watts per Lamp. Direction with Direction with “Cc” 
D“ Form of Reflector. Form of Reflector. 
R 125 70, see curve D-1, Fig. 2 | 120, see curve C-1, Fig. 4 
4 18715 105, DA = {we e ea 
5 250 140, > D-3, “ 240, C-3, r 
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Interesting Results of an Engine 
: Test. 

During the academic year, 1904-5, a 
series of tests was made upon a Reeves 
vertical, cross-compound engine at Sibley 
College, Cornell University, Ithaca, N. Y. 
It was intended to determine the economy 
and mechanical efficiency, and to observe 
the general behavior of the engine under 
various loads and steam pressures, 

The tests were made by Professor R. C. 
Carpenter, assisted by Professor H. 
Diederichs. The following data are em- 
bodied in their report to the Reeves 


Reeves VERTICAL CRoss-CoMPOUND ENGINE 
AT SIBLEY COLLEGE, CORNELL UNIVERSITY. 
Irnaca, N. Y. 


Engine Company, Trenton, N. J., under 
date of May 13, 1905: 

The engine is a vertical cross-compound. 
Steam is admitted to the high-pressure 
cylinder by a piston valve which takes 
steam from the inside edge. This valve 
is under control of a Rites shaft governor. 
The steam exhausted from the high press- 
ure is admitted to the low-pressure cylin- 
der by two piston valves of identical de- 
sign, operated by an eccentric from the 
engine shaft. There is no receiver, and 
the steam from one end of the high press- 
ure enters the same end of the low press- 
ure. All the piston valves are so designed 
that, by means of expansion rings, wear 
can be taken up at either end of the valve 
by adjustment from the head end only, 
making it necessary to remove but one 
valve chest cover for each valve. Cylin- 
ders and valve chests are well lagged, and 
lubrication in the cylinders was taken 
care of by a sight-feed lubricator and hand 
pump. 

The engine frame is of standard de- 
sign, as are also cross-heads, rods and 
bearings. The whole engine gives one the 
impression of solidity and finish. There 
was, however, no indication whatever that 
the engine had been specially prepared 
for a “parade” test. 

Lubrication of bearings is taken care 
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of by a central oiling system, all oil pipes 
leading from a tank placed at the side of 
the cylinders. By this means, once the 
oilers are set, lubrication can be watched 
from one point. 

The engine was connected through 
about twenty-five feet of four-inch pipe 
to two Babcock & Wilcox boilers. This 
pipe was one size too small, but was the 
largest that could be obtained for con- 
nection. In order to minimize the effect 
that the resulting high steam ‘velocity 
would have, a piece of six-inch pipe about 
thirty inches long was interposed to act 
as a sort of reservoir just ahead of the 
tl.rottle valve. 

About twenty feet of seven-inch pipe 
connected the engine to a Wheeler surface 
condenser. 

A Carpenter throttling calorimeter, 
placed beyond the throttle valve, served to 
determine the quality of steam. The 
steam pressure was determined by a gauge 
connected next to the calorimeter. 

The speed was found by a continuous 
counter and by hand counter as a check. 
The continuous counter readings were 
used in the calculations as being abso- 
lutely correct. 

One Thompson indicator was connected 
to each cylinder, taking cards from each 
end by means of a three-way cock. Motion 
for the indicators was obtained by fasten- 
ing a rod to each cross-head, the stroke 
being reduced by means of a reducing 
wheel fastened to each indicator. 
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stantly into the flanged rim, and taking 
it out by a scoop. A steady small stream 
of cylinder oil led under the strap helped 
considerably in the smooth operation of 
the brake. By these arrangements as 
much as 185 developed horse-power was 
taken off one brake. 

For the condensing series of tests as high 
a vacuum as could be obtained was carried. 
This averaged about twenty-four inches. 
For the non-condensing series the air- 
cock on the condenser was kept open, en- 
suring condensation under atmospheric 
pressure. 

Indicated horse-power was computed 
from the well-known formula: 


_plan 
LH: Ps 33,000 


where 


p = mean effective pressure 
l = piston travel in feet ner minute 
a= area of piston in square inches 
n = revolutions per minute 


p was determined from the indicator 
cards. Depending upon the load, the in- 
dicator springs were changed. 

For the condensing runs the engine di- 
mensions were ten and a half inches and 
twenty inches by fourteen inches; for the 
non-condensing runs, twelve inches and 
twentv inches by fourteen inches. This 
change was effected by taking out a liner 
from the high-pressure cylinder. These 
dimensions make the cylinder ratio in the 
first case 3.60, in the second, 2.75. 


NON-CONDENSING 


COMPOUND ENGINE 


ErFicrency CurRvEs OF REEVES VERTICAL, CRoss-COMPOUND ENGINE. 


The condensed steam was pumped by 
the air pump alternately into two tanks 
on scales. Readings of condensed steam 
weights were taken every five or ten min- 
utes, as the load demanded. 

For the purpose of test the engine was 
fitted with a flywheel five feet in diameter 
on the low pressure side. Upon this wheel 
was placed the Prony brake for the deter- 
mination of the developed horse-power. 
This brake was, in all respects, of the 
ordinary standard design, the strap being 
of steel plate, fitted with wood blocks on 
the inside. The wheel was kept as cool 
as possible by running cold water con- 


The developed horse-power was found 
from the brake constants by means of the 
formula: 
trgan 
~ 33,000 — 

g = net loads in pounds 
a == brake arm in feet 
n = revolutions per minute 


D: H. P. = 


By a substitution of brake constants, the 
formula reduces to | 

D. H. P. = 0.001492 n for every 100 
pounds of net brake load. 

The steam; consumption per indicated 
horse-power and per developed horse- 
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power for various loads and steam press- 
ures is computed on the basis of dry 
steam. 

For the purpose of facilitating inspec- 
tion of results and discussion, the water 
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direct current at any of the common volt- 
ages of distribution being employed for 
energizing the magnet. Flexible cables 
—usually of the twin-conductor type— 
are used for conveying current to the mag- 
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rates and mechanical efficiency are plotted 
on the accompanying curve sheets. 

Two things are to be noted about these 
curves. The cut-off even at the high loads 
does not seem to be late enough to cause 
any marked rise in the steam consumption 
at overloads. In fact, in most cases little 
or no rise could be determined. Again, 
the curves show good economy over a wide 
range of load. 

The mechanical efficiency curves show 
a steady increase with the load at any 
given steam pressure. On the overloads 
the efficiency falls off but slightlv. 


Lifting-Magnets. 

The Electric Controller and Supply 
Company, Cleveland, Ohio, has introduced 
several new forms of lifting-magnets. The 
great success which has attended the in- 
troduction of the earlier types of lifting- 
magnets has opened up possibilities of new 
forms for performing all kinds of trans- 
ferring and carrying in varying industrial 
operations. 

These magnets are built for handling 
iron and steel in every form, including pig 
iron, light and heavy melting scrap, steel 
ingots, blooms, billets, slabs, plates, sheets, 
rails, structural shapes, spikes, rivets, cot- 
ter pins, ete. 

A single design of magnet is not suit- 
able for handling the full range of ma- 
terial above mentioned. The magnet must, 
in every case, be designed to suit the form 
of material to be handled. 

In any installation an electromagnet is 
used suspended from the hook of an elec- 
tric, steam, pneumatic or hydraulic crane, 


net, and the only additional apparatus 
generally required consists of a simple 
controller or switch operated by the crane 
man. 

With the imstallation of a lifting-mag- 
net the work of lifting and transferring 
the material to be handled becomes very 
simple. Instead of adjusting a number 
of chains or tackle of different nature, it 
is only necessary to drop the magnet upon 
the material, close the switch, and set the 


LiFrTING-MAGNET HANDLING Rat. ENDS. 


hoisting apparatus in motion. When the 
material has reached the end of its travel 
it may be lowered to a convenient point, 
the circuit opened, and the load dropped. 


A very interesting application of the 


lifting-magnet is in connection with skull 


cracker work. The magnet lifts a 
ball weighing 11,000 pounds. The 
magnet is instantly attached by low- 


ering on the ball. The ball is lifted and 
set over the point, to be struck, and 
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dropped accurately by simply opening the 
circuit. 

The design of these magnets is the re- 
sult of vears of experience in building lift- 


ing-magnets. The case is a heavy casting 


LIFTING-MAGNET HANDLING COILS OF WIRE. 


made from such a grade of steel that 
when ‘the circuit of the energizing coil 
is opened, the magnet drops its load in- 
stantly, so that no time is lost. The 
energizing coil is form-wound, heavily in- 
sulated and treated by a vacuum impreg- 
nating process, ensuring it against ground- 
ing or short-circuit. The coil is com- 


LIFTING-MAGNET HANDLING BILLETS, UNLOAD- 
ING AT HIGH SPEED. 


pletely enclosed and protected by the case, 
which is ribbed to provide for the rapid 
radiation of the heat generated in the 
coil. Current is led to the coil through a 
heavily guarded plug connection. This 
plug is simply pulled out when it is de- 
sired to detach the magnet from the crane 
hook. 


Fuel Briquetting Plant in Japan. 


A plant for briquetting fuel has been 
located at Tokuyama, Japan. it is under 
control of the Japanese admiralty, which 
also controls the Omine mine which fur- 
nishes the coal for the plant. The plant 
started operations on April 24. Its normal 
capacity is about 150,000 tons per annum, 
although this can be doubled if occasion 
requires. The cost of the briquetting coal 
at the plant is about $4.50 per ton. The 
plant cost $500,000, the machinery being 
purchased in England. 
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Track-End Adjustment for Draw- 

bridges. 

The accompanying illustration shows 
a new form of track-end adjustment for 
drawbridges, designed by Jacob Harsen, 
of New York city. Some drawbridges have 
the rail flush with the moving and fixed 
ends of the structure. Necessarily, a gap 
must be left to allow for expansion. In 
this case the car must jump the space, 
and this causes a heavy pounding which 
splits the rails and sometimes derails the 
car by missing the rail through improper 
adjustment of the draw. f 

As will be noticed from the drawing, 
the rails are fastened to a vertical moving 
frame by the link K. The rail is pivoted, 
and normally rests on both the moving 
and stationary structure. D is a hydrau- 
lic cylinder connecting with the cam 
moving on the pivot C. When the piston 
moves out the cam swings, and the frame 
is supported by the end G and raised. 
The hydraulic arrangement is used for 
hydraulically operated bridges. Should it 
be a double-track bridge, another set of 


rails is added on the same frame. A 
second cylinder and cam are used, and 
this cam moves in the opposite direction, 
so as to obviate any side thrust. Hydrau- 
lic cylinders are not a necessity, as any 
form of motive power can be applied. In 
the case of a motor, the power will be 
applied at the point L. With this device 
the joint may be lapped so that the car 
is on the other rail before it leaves the 
first; and in this case a higher speed is 
permissible without danger. 

< 

Steam Turbine Equipments for 
Railway Service. 

The Brooklyn Heights Railroad Com- 
pany has recently closed contracts with 
the Westinghouse Companies, Pittsburg, 
Pa., for two 7,500-kilowatt turbine type 
generating units for extending its present 
power-house equipment in Brooklyn. 
These units will be the largest generating 
units of the turbine type in the world. 
With the guaranteed overload capacity of 
fifty per cent above rating, the turbines 
will thus be capable of developing 16,000 
brake-horse-power and about 10,500 
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brake-horse-power on normal load. The 
turbines wìll operate on dry steam at 175 
pounds pressure and a vacuum of about 
twenty-eight inches. Three-phase, twenty- 
five-cycle current will be generated 
directly at 11,000 volts for distribution 
to the line. 

It is of interest in this connection that 
the second and third largest turbine gen- 
crating units in the world are also of 
the Parsons type, the former built abroad 
and the latter by the Westinghouse Com- 
panies at Pittsburg. The Brooklyn 
Heights contract is especially significant 
from the fact that the company had al- 
ready contracted about a year ago for a 
Westinghouse-Parsons turbine unit of the 
largest capacity then built, 5,500 kilo- 
watts. The building of the new machines 
will mark an important step in the de- 
velopment of power station apparatus. 

An important contract for a 10,000- 
horse-power power-house equipment has 
just been awarded to the Westinghouse 
Companies, Pittsburg, Pa., by the Fort 
Wayne & Wabash Valley Traction Com- 


. : 
TRACK-END ADJUSTMENT FOR DRAWBRIDGES. - 


pany, of Fort Wayne, Ind. The entire 
electrical equipment, comprising both 
three-phase and two-phase apparatus, the 
former for railway and the latter for light- 
ing service, will be built by the Westing- 
house Electric and Manufacturing Com- 
pany and the steam turbines by the West- 
inghouse Machine Company. 

The principal apparatus covered by the 
contract comprises two 1,500-kilowatt and 
one 400-kilowatt turbo-generator units, 
delivering 375 volts, three-phase, twenty- 
five-cycle current to rotary converters; 
two 1,500 and one 500-kilowatt turbo- 
units, delivering 2,300 volts, two-phase, 
sixty-cycle current to step-up transformers 
for the lighting system. Four rotary con- 
verters; seven 375-kilowatt, fifteen sev- 
enty-five-kilowatt, six 100-kilowatt, and 
three 150-kilowatt, oil-insulated, self-cool- 
ing transformers; four switchboards for 
125, 550, 600 and 2,300 volts; and low- 
equivalent lightning arresters, choke coils, 
disconnecting switches are included in the 
equipment. 

The steam turbine equipment is to be 
of the standard Westinghouse-Parsons 
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type, operating under 150 pounds steam 
pressure, a moderate vacuum and with dry 
saturated steam. Many distinctive feat- 
ures will be embodied in the arrangement 
of the new power-house now building. 

The Fort Wayne & Wabash Valley 
Traction Company controls all the city 
lines in Fort Wayne and Lafayette, Ind.; 
the Logansport Street Railway Company 
and the Logansport, Rochester & North- 
ern Traction Company in Logansport; the 
Fort Wayne & Southwestern Traction 
property from Fort Wayne to Wabash; 
the Wabash River Traction Company and 
the Wabash-Logansport Traction Com- 
pany, operating from Wabash to Logans- 
port, and the electric lighting plant in 
Fort Wayne. 

Contracts have also been closed with 
the Westinghouse Companies by the Grand 
Rapids-Muskegon Water, Power and Elec- 
tric Company, of Grand Rapids, Mich., 
for two 1,500-kilowatt, three-phase, 6,600- 
volt turbo-generator outfits with two 
twenty-kilowatt, engine-type exciters. 
The voltage will be raised for transmission 
by three 1,000-kilowatt, oil-insulated, 
water-cooled transformers, and finally 
lowered for distribution by three trans- 
formers of the same size and The 
apparatus will be controlled from a 660 
and a 6,600-volt switchboard. 
> 
A New Fuseless Attachment Plug. 

A fuseless attachment plug has been 
added to the line of National Electric 
Code standard specialties made by the 
Peru Electric Manufacturing Company, 
Peru, Ind. The principal feature of this 
plug is its simple and correct design, 


FuesLess ATTACHMENT PLus. 


giving it a neat appearance, safe construc- 
tion and labor-saving characteristics. 

There is one screw holding the cap to 
the base, and this screw is secured in the 
cap by a small washer. The terminals 
in the base are separated by a porcelain 
wall, eliminating the possibility of short- 
circuit. The cap is hollowed out to ac- 
commodate a knot in the cord, and the 
hole in the cap will take the new code re- 
enforced cord. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW POWER PLANT IN MONTANA—The Missouri River 
Power Company proposes to build a dam across the Missouri river 
and to erect a power plant. The power generated will be trans- 
mitted to Helena and Butte and intermediate points. The esti- 
mated cost is $1,000,000. 


DEVELOPMENT OF THE FALLS OF THE CATAWBA RIVER 
IN SOUTH CAROLINA—Plans are completed for the development of 
the great falls on the Catawba river near Chester and Winnsboro, 
S. C. The development calls for an investment of $3,000,000. The 
company has acquired properties extending up and down the river 
for a distance of eight miles, and controls 173 feet of fall. The total 
horse-power to be developed is estimated at 75,000. The work is 
to be undertaken at once, and it is expected that it will be com- 
pleted within eighteen months. Power will be transmitted at 44,000 
volts to Gaston and to Charlotte. The falls are being developed by 
the company which owns the Wateree river water power near 
Camden. 


ELECTRICAL NOTES FROM MEXICO—The municipal electric 
light plant of the city of Moralia, capital of Michoacan, has been 
sold to a private company for the sum of $80,000. The plant was 
originally operated by steam power, but the new owner proposes to 
develop the San Pedro fall, from which it is estimated 2,000 horse- 
power can be secured. The company pledges itself to use hydraulic 
power within two years. The number of street lights in the city is 
to be increased, and the rates cut. The engineering firm of Santa 
Cruz & Olivier has applied for a concession to utilize the water 
existing in the arroya known as Xuchiles, in the canton of Cordova, 
state of Vera Cruz. The point at which it is proposed to erect the 
plant is on the line of the Vera Cruz & Pacific Railroad, twenty-four 
kilometres from Cordova. 


ORGANIZATION OF THE MEXICAN ELECTRIC LIGHT COM- 
PANY, LIMITED—The Mexican Electric Light Company, Limited, 
has been organized and will take over the Mexican Light, Heat and 
Power Company, which has been formed by the consolidation of two 
other electric light companies in Mexico City. The new company 
has issued bonds to the amount of $6,000,000, of which $5,500,000 
has been underwritten at ninety. The Mexican Light, Heat and 
Power Company guarantees the interest on the new bond issue, 
which will be five per cent. The present yearly revenue of the 
companies comprising the Mexican Light, Heat and Power Company 
amounts to $450,000. The president of the new company is Mr. 
James Ross, and the directors will be the men forming the director- 
ate of the Mexican Light, Heat and Power Company. The company 
will supply 5,000 horse-power to the street railway of the city of 
Mexico, and 2,000 horse-power to the Mexican government for pump- 
ing purposes. 


POWER PLANT PROJECT IN CANADA—The Electric Develop- 
ment and Securities Company, of New York, and the International 
Electrical Securities Company, of Toronto, which have acquired the 
charter of the Niagara-Welland Power Company, have had a survey- 
ing party in the field recently preparing for the generation of the 
power. The proposed power-house is to be four miles east of St. 
Catharines, where a fall of 210 feet can be secured. The water is 
to be brought to this point by a canal eight miles long from the 
Welland river. The water is to be conducted from the power-house 
by a tailrace six miles to lake Ontario. The canal is to be of sufficient 
size to provide water for the development of 100,000 horse-power. 
Surveys have been completed for the canal, and also for the right 
of way of the transmission line, which will pass through the towns 
of Brantford, Woodstock, Ingersoll, London, Paris, Galt, Preston, 
Hespeler, Guelph, Berlin, Waterloo, New Hamburg and Tavistock, 
and another circuit will embrace Hamilton, Dundas, Milton, Bramp- 
ton and Toronto. Recent investigations have been in charge of 
Mr. John MacCunn. 


THE HYDROELECTRIC PLANT OF THE VANCOUVER 
POWER COMPANY COMPLETED—The immense tunnel and 


hydroelectric plant built by the Vancouver Power Company at lake 
Coquitlam, Vancouver, B. C., have been completed, and will soon 
be ready for operation. The tunnel connecting lake Coquitlam with 
lake Beautiful has been finished, and work will be steadily pushed 
until final construction details of the power plant are completed. 
The Vancouver Power Company is capitalized at $1,225,000. It was 
incorporated in 1898. Lake Beautiful is thirty feet lower than lake 
Coquitlam, and is to be used as a balancing reservoir to make up 
any deficiency which might ensue from a dry season with only 
lake Coquitlam to depend upon. The dam is situated about half a 
mile below the lake Beautiful portal of the tunnel. It is 361 feet 
long on the crest, and fifty-four feet high. It is built entirely of 
concrete, and cost over $50,000. Provision has been made for ten 
pipe lines, to extend from the dam to the power-house, a distance of 
1,800 feet. As yet only three of these pipe lines have been built and 
put in Operation. The upper 800 feet of the pipe lines are constructed 
of wooden stave piping fifty-four inches in diameter. The lower 1,000 
feet are of steel, ranging from forty-two to forty-eight inches in 
diameter. The power-house is located at sea level. It is built on a 
foundation blasted out of the solid rock of the mountain side. 
The building is entirely of concrete of massive structure, the walls 
being three feet thick. The dimensions are 156 by 34 feet. It has 
a capacity of four units of 3,000 horse-power each. Three of these 
are in operation. The installation consists of Westinghouse genera- 
tors driven by Pe'ton water-whee’s. Current is generated at 2,000 
volts, and raised to 20,000 volts for transmission. At the substations 
it is reduced to a lower voltage for commercial distribution. 


THE HAVANA (CUBA) CENTRAL RAILWAY SYSTEM—The 
Havana Central Railway Company, of Havana, Cuba, has placed 
orders with the foreign department of the General Electric Com- 
pany, of Schenectady, N. Y., for complete electrical equipment of a 
network of interurban electric railway lines radiating from Havana 
and covering an extensive territory inland. The system will con- 
sist of a central power-house in Havana and eight outside sub- 
stations together with line material for about 125 miles of track- 
age and rolling stock for passenger and freight service over the 
entire system. The power-house in Havana will furnish 5,000 
kilowatts—19.000 volts, twenty-five cycles, three-phase alternating 
current—generated by two 2,000-kilowatt generators and one 1,000- 
kilowatt Curtis steam turbine generator at 2,200 volts, stepped 
up through air-blast transformers to line voltage. The trans- 
mission lines will parallel the various lines of the railway to 
the substations where step-down transformers supply low voltage 
to rotary converters furnishing 600 volts direct current to trolley 
lines and feeders. From Havana one branch will run south- 
east through Cuatro Caminos, Lomas de Candela, Guines, Provi- 
dencia to Rosario, a distance of about forty miles. Sub- 
stations will be located at Cuatro Caminos, Lomas de Candela 
and Providencia. A second line will run from Havana seventeen 
miles south to Bejucal with a substation on the line at Santiago de 
las Vegas. A third line running southwest from Havana to Mariel 


-will have a length of thirty-seven miles and branch lines running 


north and south of El Carmelo, Santiago de las Vegas and Tuira 
de Melena amounting to about thirty miles in addition. Sub- 
stations on the line to Mariel will be placed at Marianao, Hoyo 
Co‘orado and Guanajay and at San Antonio Melena. The rolling 
stock for passenger service will consist of twenty-four thirty-ton 
cars seating fifty passengers and equipped with four GE-74 motors 
geared for a maximum speed of forty miles per hour. The freight 
service will be handled by ten forty-ton General Electric locomotives 
equipped with four GE-55 motors geared for a speed of seventeen 
miles per hour when hauling a 300-ton train. The entire system will 
have double overhead trolley both in Havana and on the inter- 
urban lines. The high potential transmission lines wil] be designed 
for a future potential of 30.000 volts to provide for extensions. The 
transformers in the Havana power-house and in the substations 
are also suitable for use on the increased potential. It is expected 
that the entire system will be in operation inside of eighteen months 
and that portions of it will be giving service before that time. 
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ELECTRIC RAILWAYS. 


KLAMATH FALLS, ORE.—The Klamath Falls trustees have 
granted an electric railway franchise to A. N. Noftzger. 


COFFEYVILLE, KAN.—Work has been begun on the new elec- 
tric railroad between Coffeyville and Independence. The line will 
traverse the principal streets of Coffeyville and Independence. 


UXBRIDGE, MASS.—The Uxbridge & Blackstone Street Railway 
Company has begun running cars over the new extension of the line, 
from Linwood to Plummers Corner, making a continuous line of 
street railways from Worcester to Providence. 


QUEBEC, QUE.—The Levis electric railway has been sold at 
sheriff's sale, in the Quebec court house, to John Foreman, of 
Montreal, for $50,000. The sale has been made in the interest of 
the shareho'ders, whom, it is said, were represented by Mr. Fore- 
man. 


HAMILTON, MONT.—The county commissioners have granted 
a franchise to David Bishop, of Hamilton, and George Dougherty, 
of Missoula, for an electric road, to run between Hamilton and 
Missoula. A number of eastern capitalists are interested in the 
road. 


DEFIANCE, OH!IO—The Defiance, Wauseon, Adrian, Ann Arbor 
& Detroit interurban road, a line to run from Defiance to Detroit, 
with general offices at Wauseon, has been financed by a syndicate 
of eastern capitalists. Active construction work will be commenced 
at once. 


GALION, OHIO—W. L. Ball, promoter of the Galion Southern 
electric railway, announces that the bonds have been floated and 
the right of way secured. It is expected that construction work 
will soon begin. The road will run from Galion, via Frederick- 
ton, to Mount Vernon. 


FREDONIA, N. Y.—Heirs of the late M. M. Fenner have sold 
their interest in the Fredonia & Dunkirk trolley railway to Pitts- 
burg residents. This estate held a controlling interest. It is ex- 
pected that other stockholders will also sell. The road with its 
adjuncts is worth about $300,000. 


NORWICH, CT.—The railroad committee of the legislature has 
made a favorable report on the resolution incorporating the Lebanon 
Street Railway Company. The charter authorizes the company to 
construct and operate a street railway in the towns of Norwich, 
Bozrah, Franklin, Lebanon and Columbia. 


CLEVELAND, OHIO—Contracts have been let by the Cleveland 
Electric Company for the excavation and substructure of the addi- 
tion to be erected at the Viaduct power station of the company. 
The addition will increase the capacity of the power station about 
one-fourth. The building and machinery to be installed will cost 
about $250,000. | 


CINCINNATI, OHIO—Contracts have been let by the Cincinnati 
Northern Traction Company, the lessees of the Cincinnati, Dayton & 
Toledo Light and Traction Company, for the erection of a new power 
plant in Hamilton, Ohio, which will cost $650,000. This plant will 
take the place of five small power stations distributed along the line, 
and will effect an enormous saving in expense. 


. BOSTON, MASS.—The Danbury & Harlem Traction Company has 
awarded the contract for completing the trolley line from Danbury, 
Ct., to Golden’s Bridge, N. Y., and operations have begun. The 
power necessary to operate the company’s cars will be secured, it 
is understood, from the Danbury & Bethel Street Railway Company 
until the Harlem company’s power-house has been completed. 


MILWAUKEE, WIS.—Two grading gangs have been placed at 
work on the proposed extension of the Milwaukee Electric Railway 
and Light Company’s system from Waukesha Beach to Oconomowoc. 
President John I. Beggs announces that he expects to have the new 
line open by May 30, 1906. The distance to be covered is about 
fourteen miles. The line will be eventually built to Watertown. 


ALBANY, N. Y.—The state board of railroad commissioners 
has given a decision granting the application of the Long Island 
Electric Railway Company that a single track of its double-track 
road may cross at grade the three tracks of the Long Island Rail- 
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road Company at a point where the latter road crosses at grade 
the Jamaica and Hempstead turnpike highway east of Queens, 
Borough of Queens. 


INDIANAPOLIS, IND.—The Indianapolis, Newcastle & Toledo 
Electric Railway Company announces that agents of the company 
have obtained options on land for the entire right of way or 
the proposed electric railway. This right of way is one hundred 
feet in width and forty miles in length. It is said that the plans 
of the company contemplate the actual beginning of work within 
a few months. 


ST. JOSEPH, MO—Mrs. Alice M. Butler, general manager of 
the proposed St. Joseph, Stanberry & Northern electric line, has 
signed a contract with a St. Louis trust company to advance $566,000, 
two-thirds of the estimated cost of constructing the line. The re- 
maining third will be advanced by persons and interests in St. 
Joseph, Stanberry, Des Moines and other points. The estimated 
cost of building the line is $850,000. 


WINNIPEG, MANITOBA—The construction of a Winnipeg sta- 
tion house, in connection with the line of the Winnipeg Light and 
Power Company, has been commenced. This station will be 70 
feet by 180, two stories in height, built of brick and steel. It will 
be situated at the Winnipeg terminal of the line now being strung 
from Lac du Bonnet, which it is thought will be in readiness to 
deliver power to the city by October. 


PORTLAND, IND.—The Commercial Club has agreed to give a 
free right of way from Portland to the Adams County line to the 
Fort Wayne & Springfield Traction Company, now building between 
Fort Wayne and Decatur, and purposing to extend to Portland. 
The work of securing the right of way over the nine miles between 
Portland and the county line has been begun. The company has 
also asked a franchise from the county. 


NEW CASTLE, PA.—The people who are working in an endeavor 
to merge the Pennsylvania & Mahoning Valley Street Railway Com- 
pany and the Sharon & New Castle and Sharon & Youngstown 
Street Railway companies into one company have caused to be 
organized what is known as the Mahoning & Shenango Railway 
and Light Company. This organization has been effected in Youngs- 
town with an initial capital stock of $10,000. 


SALT LAKE CITY, UTAH—A movement is now well under way, 
headed by John P. Cahoon, to purchase from the Utah Light and 
Railway Company the Murray-Salt Lake line, together with lines 
through the city or traffic arrangements over some of the lines of 
the present company. A part of the movement is a guarantee of 
a five-cent fare from Murray to any part of Salt Lake City, and 
from any part of Salt Lake City to Murray. 


ALBANY, N. Y.—The Buffalo, Lockport & Rochester Railway 
Company has filed with the secretary of state articles of agreement 
of consolidation of these roads: Albion Electric Railway, Albion 
& Rochester and Albion & Lockport Railway. The capital is 
$590,000, and the principal office is in Buffalo. The directors are 
F. B. Griffith, Jr., Charles B. Hill, of Buffalo; Lorenzo Burrows and 
George B. Church, of Albion, and R. A. Adams, of Rochester. 


RIVERHEAD, N. Y.—The officials of the Pennsylvania Railroad, 
operating the Long Island Railroad system, are said to be fa- 
vorably considering the construction of a new trolley line which will 
run from Wading river to Mattituck, eighteen miles. The proposed 
route has been surveyed. The line will run through the northern 
part of Riverhead, and will parallel the Long Island sound for 
several miles. It will connect the Wading river branch of the 
railroad with the main line. 


ROCKFORD, ILL.—Stockholders of the Rockford Belt Railway 
Company are to meet in special session in the office of the company, 
in Chicago, August 15, for the purpose of taking action on several 
propositions, as follows: to increase the capital stock from $100,- 
000 to such an amount as may be authorized by the stockholders, 
but not to exceed the sum of $1,000,000. To act upon a proposition 
to issue first-mortgage bonds to such sum as may be authorized 
by the stockholders, but not to exceed the sum of $1,000,000. 


SALISBURY, N. C.—In a reorganization of the Salisbury-Spencer 
Railway Company just effected, the election of the following offi- 
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cers is announced: president, E. M. Deane, of Grand Rapids, Mich.; 
vice-president, N. B. McCanless, of Salisbury; general manager, Harry 
B. Wales, of Michigan. Itis expected that the car line running between 
Salisbury and Spencer will be put in operation within the next thirty 
days. The line will also be extended to Chestnut Hill at an early 
date. Much of the material necessary for this work is already on 
hand. 


MIDDLETOWN, CT.—The legislative committee on railroads has 
made a favorable report on the bill incorporating the Hartford, 
Middletown & New Haven Railway Company. The incorporators 
are F. D. Haines, of Middletown, and L. D. Parker and G. C. F. 
Williams, of Hartford. The company has a maximum capital 
stock of $500,000. The franchise which the company seeks for the 
construction of a street railway from Hartford to New Haven, with 
some digressions, is a valuable one. It authorizes the company to 
build and operate an electric road in the towns of Wethersfield, 
Rocky Hill, Cromwell, Middletown, Middlefield, Durham, North Bran- 
ford and Guilford. 


MIDDLETOWN, CT.—Engineers representing the Consolidated 
Railway Company are making a survey for the proposed trolley 
line between Middletown and Meriden. The distance is eleven 
miles, but only five miles of new construction will be necessary. 
For the other six miles the steam tracks of the Middletown, Meriden 
& Waterbury Railroad, which will be equipped with an overhead 
electric system, will be used. The cost of the road is estimated 
roughly at $175,000. According to present plans the work of con- 
struction will be undertaken this summer. It is expected that when 
the road is completed the running time between the two cities will 
be approximately forty minutes. 


ATLANTA, GA.—Work is actively in progress for a trolley line 
between Atlanta and Macon. Application for a charter for the 
Atlanta Construction and Development Company, which will do the 
_ work of building and maintaining the road, has been filed at Atlanta. 
An application for a charter of the Atlanta-Macon Interurban Rail- 
way Company, has been filed with the secretary of state. The capi- 
tal stock is $100,000. The proposed electric line will run from 
Atlanta to Jonesboro, Hampton, Griffin, Barnesville, Forsyth and 
Macon, a distance approximately of 100 miles. The construction 
company will have a capital stock of $50,000, and asks the right 
to increase at any time to $2,000,000. 


TOLEDO, OH!O—The contract for the construction of the Toledo, 
Ann Arbor & Detroit Traction line has been awarded to the Fidelity 
Construction Company, of Detroit. Work on the new line will be 
commenced at once. The proposed line will extend from the west- 
ern limits of Toledo to Ann Arbor, Mich., about forty-three miles. 
It will parallel the Ann Arbor (steam line) the entire distance, 
passing through the towns of Dundee and Milan. The work will 
be done under the direction of the Patrick Hirsch Construction 
Company, which, it is understood, is giving the proposition finan- 
cial backing, and which is just completing the extension of the 
Toledo & Indiana from Wauseon to Bryan. 


INDIANAPOLIS, IND.—Carrying out its general plan for a big 
system of interurban railroads in the northern part of the state, 
radiating from Warsaw, the Winona Assembly Association has filed 
artic:es of incorporation for the Winona Interurban Railway Com- 
pany. The capital is $500,000, divided into five thousand shares of 
$100 each. On the board of directors are the following men, all of 
whom are prominently connected with the Winona Assembly: Thomas 
Kane, William M. Kamp, H. J. Heinz, E. T. Yarnelle, J. F. Beyer, 
L. F. Marshall, Col. C. Dickey, J. M. Studebaker, William O. Frazer, 
A. M. Dukes, J. E. Beyer, A. McDonald, A. P. Burchfield, F. J. 
Torrence, C. H. Worden and E. A. K. Hackett. 


EVANSVILLE, IND.—The Evansville & Princeton Traction 
Company has mortgaged its right of way, rolling stock and other 
property to the American Trust and Savings Company, of Evans- 
ville, for $700,000. Seven hundred five per cent $1,000 coupon bonds, 
to run from April 1, 1905, to April 1, 1925, will be issued through 
the banking company. The money is to pay off the outstanding 
indebtedness of the company, consisting of $400,000 in six per cent 
bonds issued when the road was built, and to provide $300,000 
additional for the construction of new lines and the ballasting of 
the road-bed besides making other improvements. The trust com- 
pany is made trustee of the road for twenty years, and the title 


ELECTRICAL REVIEW a 


of the line will be changed from the Evansvil:e & Princeton Trac- 
tion Company to The Traction Company. 


LEOMINSTER, MASS.—Worcester, Princeton, Fitchburg, Holden 
and Wellesley capital is interested in the formation of the new 
Fitchburg & Princeton Street Railway Company, which is being or- 
ganized with a capital stock of $60,000, and is to build a road begin- 
ning at the location of the Worcester & Northern Street Railway 
Company in Princeton, to extend through Princeton, Westminster 
and Fitchburg*to the tracks of the Fitchburg & Leominster Street 
Railway Company in Fitchburg. The length of the line of the 
new company will be six miles, and the following are to act as a 
board of directors until others are elected by the corporation: 
Henry W. Warren, Holden; Henry C. Delano, Princeton; H. C. Bea- 
man, Princeton; John H. Daniels, Fitchburg; John H. Shea, Fitch- 
burg; A. R. Clapp, Wellesley Hills; Charles C. Milton, Worcester. 


WINCHESTER, VA.—Henry Pressey, of Washington, D. C, 
and N. Wilson Davis, of Harrisonburg, Va., are making final sur- 
veys and investigations of probable power from the Shenandoah 
river, in Clarke County, for the projected Winchester & Washing- 
ton electric railway, for which a charter was recently granted by 
the Virginia corporation commission. It is proposed to run the new 
road through via Ashby’s Gap, in the Blue Ridge, passing Bull 
Run, where a $50,000 summer hotel will be erected by a syndicate 
of Washington and Virginia capitalists. It is expected that work 
on the line will begin this summer. Among those interested are 
Frank Carpenter, Holmes Conrad, of Winchester; Charles Thur- 
man, A. Moore, Jr., and Charles Mullikin, of Clarke County, and 
W. H. Baker, Lewis F. Cooper, S. H. Hansbrough, Shirley Carter, 
S. L. Hoover and W. S. Love, of Winchester. 


WILLIMANTIC, CT.—The senate has passed the reso‘ution incor- 
porating the Willimantic & Stafford Springs Electric Railway Company. 
The company is authorized to construct a trolley line in the towns of 
Windham and Mansfield in Windham County, and in Willington and 
Stafford in Tolland County. It has a maximum capital stock of 
$700,000, and is authorized to take unused water powers in the 
towns of Windham, Mansfield, Ellington, Coventry, Willington and 
Tolland. It is empowered to sell its surplus electricity for light 
and power purposes anywhere outside the territory in which regu- 
larly organized companies now operate. The incorporators are 
Charles W. Comstock, of Montville, and Edwin W. Higgins, of Lewel- 
lyn, W. Storrs and Costello Lippit, of Norwich. The charter is a 
broad one, and most of the territory in which the road proposes 
to operate is isolated from street railway facilities. 


HARTFORD, CT.—The legislative committee on railroads has 
made a favorable report on resolutions creating two trolley cor- 
porations. One of the measures incorporates the Norwich, Jewett 
City & Voluntown Street Railway Company. The corporation has 
an authorized capital stock of $700,000, and is empowered to carry 
freight and express matter as well as passengers. The route begins 
at the intersection of the tracks of the Consolidated Railway Com- 
pany in Norwich, and runs through Preston City, Jewett City, Gris- 
wold, Glasgow and Voluntown. The other resolution provides for 
the incorporation of the Willimantic & Stafford Street Railway, 
with a maximum capitalization of $700,000. The company is 
granted the right to operate in the towns of Windham, Mansfield, 
Willington and Stafford, but the main line which it proposes to 
build will run from the city of Willimantic to the borough of 
Stafford Springs. 


HARTFORD, CT.—The transfer of the trolley line of the Hart- 
ford, Manchester & Rockville Tramway Company to the American 
Loan and Trust Company, of Boston, made public several week3 
ago, has been officially announced. The trust company’s purchase 
is in the interest of the Hartford, Springfield & Worcester Electric 
Company, controlled by the same interests as now own the Boston 
& Worcester Electric Company. It is announced that the road will 
be used as the terminus of the proposed through line from Boston 
to Hartford, and that the construction of a road to fill the gap 
between Rockville and Worcester will be begun at once. This con. 
necting link will be built by the Stafford Springs Street Railway 
Company, which is controlled by the Boston & Worcester company. 
James F. Shaw, of Manchester, Mass.; Walter H. Turnbull, of Salem, 
Mass., and George A. Butman, of Malden, Mass., are among the 
promoters of the enterprise, 
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ELECTRIC LIGHTING. 


FREEPORT, N. Y.—A 100-kilowatt generator is to be purchased 
for the electric light plant. 


CASPER, WYO.—The town council is considering a proposition 
to purchase the local electric light plant. 


ALEDO, ILL.—A franchise for electric lighting has been granted 
to Bolton Bros., for a period of twenty years. 


CARROLLTON, OHIO—Municipal ownership of the electric light 
plant was defeated on June 17 by a vote of 113 to 263. 


CHEHALIS, WASH.—Harry West will erect a 400-horse-power 
electric plant on Coal creek, one-half mile from Chehalis. 


SNOHOMISH, WASH.—The Snohomish electric light plant has 
been totally destroyed by fire. The loss is $10,000, partially insured. 


TIPTONVILLE, TENN.—Papers are prepared for a fifteen-year 
franchise for an electric light plant to be in operation by September 
1, 1905. 


TRENTON, MICH.—The Peninsular Electric Lighting Company 
has made a contract with Trenton council to furnish the village 
with lights. 


MT. STERLING, KY.—A franchise for an electric light plant 
and telephone system at Grayson has been granted to Claude Wil- 
son, of Olive Hill, Ky. . 


GARDINER, ME.—The Kennebec Light and Heat Company has 
given a mortgage to the Union Safe Deposit and Trust Company to 
secure a loan of $400,000. 


WHEELING, W. VA.—The capital stock of the Clarksburg Light 
and Heat Company has been decreased from $200,000 to $100,000 
by vote of the stockho!ders. 


COTTONWOOD FALLS, KAN.—The Smith Light and Power 
Company, of Bolivar, Mo., has received a franchise and is installing 
e plant at Cottonwood Falls. 


CHILTON, WIS.—The electric light plant, owned by Nicholas 
Bink, has been sold to the American Electric Light, Heat and Cold 
Storage Company for $20,000. 


NEWARK, N. J.—The board of trustees of the village of South 
Orange has appointed a committee to consider the question of a 
municipal electric light plant. 


CENTER, TEX.—The electric light plant at Center was de- 
stroyed by fire on June 19. The plant was owned by Fleshman & 
Harkrider. There was no insurance. 


MAYFIELD, CAL.—The citizens of Mayfield have decided to 
raise $8,000 in order to install an electric light plant to be operated 
in connection with the municipal water plant. 


YANKTON, S. D.—A twenty-year franchise for lighting the city 
has been granted to S. G. Donaldson and associates, who will take 
over the old electric light plant and improve it. 


. WINSTON-SALEM, N. €C.—Joseph Jacobs has been appointed 
receiver for the Winston-Salem Gas and Lighting Company. E. B. 
Jones, of Winston-Salem, is president of the company. 


BLOOMSBURG, PA.—The American Electric Light Company, 
of Bloomsburg, contemplates a number of improvements in its plant. 
Contracts to the amount of $16,000 have already been let. 


HIGHTSTOWN, PA.—At a town election held on June 20 the 
proposition to bond the town for $30,000 to establish a municipal 
electric light plant was defeated by a vote of 225 to 155. 


HELENA, MONT.—John L. Bright, new owner of the electric 
light plant at Livingston, will expend $100,000 in improving the 
plant. New machinery is to be installed and a new power-house 
erected. 


TOLEDO, OH1O—The Toledo Heating and Lighting Company 
has decided to issue $20,000 more bonds for improvements and ex- 
tensions. The bonds will be placed on market at par without any 
stock bonus. 
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ALLENTOWN, PA.—The Bangor Electric Light, Heat and Power 
Company, of Bangor, Pa., has given a mortgage for $75,000 to the 
Northampton Trust Company, of Easton, to cover an increase of 
capital stock. 


EAST TBMPLETON, MASS.—A company is being formed to 
build an electric light plant. Those interested are Percival Blod- 
gett, G. W. Bourn, J. A. Stanley, H. E. Lowell, H. J. Wright and 
H. H. Hammond. 


SAN FRANCISCO, CAL.—The contract for street lighting has 
been awarded to the San Francisco Gas and Electric Company for 
a lump sum of $320,000. The company is to provide 1,200 arc lights 
and 5,550 gas lamps. 


SAN DIEGO, CAL.—A franchise has been granted to R. C. Hub- 
bard, to build a power plant at the entrance to False bay. The 
term of the franchise is twenty-five years. The amount to be ex- 
pended is estimated at $50,000. 


PITTSBURG, KAN.—A trust deed from the Home Heat, Light 
and Power Company to the Fidelity Trust Company, of Kansas 
City, has been given to secure a loan of $20,000, and covers the 
electric light plant and gas works. 


MURPHYSBORO, ILL.—The Carbondale Water, Light and 
Power Company has been placed in the hands of a receiver upon 
the application of the American Trust and Saving Bank, of Chicago, 
to secure payments of bonds and interest. | 


HARTFORD, CT.—At the annual meeting of the Farmington 
River Power Company directors were elected as follows: Austin 
C. Dunham, James L. Howard, Atwood Collins, Henry Roberts, E. C. 
Terry, John S. Hunter, W. T. Bacon, H. C. Judd. 


ANSONIA, CT.—The city has entered into a ten-year contract 
with the Derby Gas Company for street lighting. The price to be 
paid for arc lights is seventy-five dollars per year per lamp, and for 
incandescent lamps twenty-four dollars per year per lamp. n 


PITTSFIELD, MASS.—The Monument Mills Company, of Housa- 
tonic, will develop the water power at Glendale. A dam 200 feet 
long and twenty-five feet high will be built and about 1,000 horse- 
power will be developed. The expenditure contemplated is $100,000. 


WILMINGTON, DEL.—A franchise has been granted to the 
Wilmington Light, Heat and Power Company. The company must 
pay to the city two per cent of its gross receipts after 1907, and 
must use the conduits of the Delmarvia Telephone Company 
wherever possible. 


NEWBURGH, N. Y.—At an annual meeting of the Upper Hudson 
Electric Company the following directors were elected: L. F. Gil- 
lespie, J. M. Sheehan, Miss A. B. Hedges, F. W. Titus, Eugene Wolfe 
and T. M. Sheehan. The directors elected the following officers: 
L. F. Gillespie, president; F. W. Titus, vice-president; J. M. Sheehan, 
secretary; Miss A. B. Hedges, treasurer. 


CRESTON, IOWA—An electric company has been formed with 
a capital of $50,000, ánd the following directors have been elected: 
J. C. Sullivan, John Hackett, C. S. Rice, M. C. Welch, J. W. Reynolds, 
Harry Tramp and Edward Aldrich. The directors elected the fol- 
lowing officers: president, J. C. Sullivan; vice-president, C. S. Rice: 
secretary, Dr. J. W. Reynolds; treasurer, John Hackett. 


PENTWATER, MICH.—The Pere Marquette Light and Power 
Company has been formed to succeed the Oceana Electric Light and 
Power Company. The new company has a capital of $150,000. The 
officers are J. N. Cotton, president; George S. Root, vice-president; 
J. B. McCullen, treasurer. The company already owns land on 
Ruby creek, a site for water power, and the work of installing a 
dam will begin soon. 


ANDERSON, S. C.—At the annual meeting of the Anderson 
Water, Light and Power Company the following board of directors 
was elected: S. M. Orr, J. A. Brock, R. E. Ligon, J. H. Anderson, 
J. M. Sullivan, H. H. Orr, all of Anderson; R. H. Wylie and W. Gill 
Wylie, of New York; A. T. Smyth and E. P. Frost, of Charleston. 
S. M. Orr was reelected president and treasurer; J. R. Vandiver, 
vice-president, and E. K. Chapman, secretary. The report of the 
officers showed that the company is in good condition. 
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PERSONAL MENTION. 


MR. R. ARMSTRONG, of Morrisonville, Ill., has been appointed 
manager of the Taylorville Home Telephone and Telegraph Com- 


pany. 


MR. J. E. FARNSWORTH has been elected vice-president of 
the Southwestern (Bell) Telephone Company. Mr. Farnworth was 
formerly general manager. 


MR. JOHN B. BLACK has been elected president of the Chester 
(Pa.) Electric Light and Power Company, to fill the vacancy caused 
by the death of his father, Mr. Harry B. Black. 


MR. WILLIAM E. DICKINSON, New York city, has been elected 
assistant in the department of mechanical engineering at the Uni- 
versity of West Virginia, Morgantown, W. Va. 


MR. JOHN C. NICHOLSON, president of the Gas and Electric 
Company, of Newton, Kan., was a New York visitor this week. This 
company began operations in 1888, and has been successfully man- 
aged from the beginning. : 


MR. GEORGE SEAMAN has been elected general manager of 
the Fremont Home Telephone Company, of Fremont, Ohio. Mr. 
Seaman was formerly a collector of the company, and succeeds Mr. 
Robert Larkins, deceased. 


MR. HARRY V. CROLL, M. E., for the past eight years with the 
E. P. Allis Company, and its successor, the Al.is-Chalmers Company, 
at Chicago, has resigned to accept a position with the Wellman- 
Seaver-Morgan Company, Cleveland, Ohio. 


MR. R. S. WILLIAMS, of Reidsville, N. C., has been appointed 
manager of the Burlington branch of the Southern Bell Telephone 
Company. He succeeds Mr. R. L. Lloyd, who has been transferred 
to the management of the Raleigh office. 


MR. S. J. BAER, of Topeka, Kan., has resigned his position as 
western representative of the American Telephone Company to as- 
sume the position of assistant general manager of the Bell Tele- 
phone Company, with headquarters in Kansas City. 


MR. W. W. FREEMAN has been elected vice-president and gen- 
eral manager of the Kings County Electric Light and Power Com- 
pany and of the Edison Electric Illuminating Company, of Brook- 
lyn, N. Y., in Manhattan. He succeeds the late Mr. E. A. Leslie. 


MR. J. M. KINGELSMITH has resigned as treasurer and direc- 
tor of the Westerly (R. I.) Railway and Lighting Company, and 
also as president and director of the Mystic Electric and Gas Light 
Company, and as treasurer and director of the Westerly Gas and 
Electric Light Company. 


MISS BESSIE R. BOUSLOG, daughter of Mr. Rawley Holland 
Bouslog, and Mr. Bryson Dexter Horton were married at the home 
of Mr. Bouslog in Peru, Ind., on Wednesday, June 28. Mr. Bouslog 
is the manager of the Peru Electric Manufacturing Company, and 
Mr. Horton a manufacturer of electrical supplies in Detroit. 


MR. W. A. STADELMAN, eastern agent of the Wellman-Seaver- 
Morgan Company, who has been in charge of the eastern office at 


42 Broadway. New York city, has been appointed general sa‘es agent | 


of the company with headquarters at Cleveland, Ohio, taking effect 
July 1. Mr. Fred Stadelman has been appointed assistant manager 
of the New York offices of the Wellman-Seaver-Morgan Company. 


MR. DE LANCEY RANKINE has been appointed third vice-presi- 
dent of the Niagara Falls Power Company. Mr. Rankine is secre- 
tary and treasurer of the Cataract Power Company, of Buffalo, and 
secretary and treasurer and general manager of the Tonawanda Power 
Company and the Suburban Power Company. The new appointment 
involves his appointment as third vice-president of the Niagara 
Junction Railway, the Niagara Development Company, and the 
Canadian Power Company. 


MR. HAROLD U. WALLACE, son of John F. Wallace, who re- 
cently resigned the chief engineership of the Panama Canal Com- 
mission, has accepted the third vice-presidency of J. G. White & 
Company, New York. Mr. H. U. Wallace resigns as chief engineer 
of the Illinois Central Railroad to accept this position. He has been 
connected with that road since 1894, and since 1902 as its chief 


ELECTRICAL REVIEW 73 


engineer. Among other important work carried out by Mr. Wallace 
was the lake front improvement work at Chicago. This work in- 
cluded the depression and reconstruction of twenty miles of main 
lines and yard tracks. J. G. White & Company have recently se- 
cured the services of several eminent engineers, making many of 
the setections from the steam railroad field. In securing the serv- 
ices of this distinguished engineer they are carrying out this policy. 


ELECTRICAL SECURITIES. 


The fresh impulse which was given to the stock market a week 
ago continued to exert a favorable influence on speculation and ac- 
tivity during the past week. There were notable advances in many 
lines, and apparently there is more behind the active buying than 
a mere speculative fever. Despite the fact that with the increased 
activity early in the week prices made substantial advances, the 
commission house business continued good until the end of the week. 
At the close of the last session the market appeared to be in firm 
hands, and except for some apprehension with regard to the cot- 
ton report, the feeling was prevalent that with continued reports 
of good earnings from the railroads—some of which will probably 
report increased dividends for the year—there would be a main- 
tenance of the present satisfactory conditions. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 1. 


New York: Closing. 
Brooklyn Rapid Transit................000% 71% 
Consolidated GaS.......... ccc wwe ee eens 190°% 
General Electric. .......... 0. cece cece ee ees 176 
Interborough Rapid Transit................ 2001 
Kings County Electric... ...... 2... cee ee eee 200 
Manhattan Elevated............ ccc cece ee eee 164% 
Metropolitan Street Railway................ 127°% 
New York & New Jersey Telephone...... 165 
Westinghouse Manufacturing Company...... 180 


New York & New Jersey Telephone directors have declared the 
regular quarterly dividend of 114 per cent, payable July 15. 

The net earnings of the Brooklyn Rapid Transit Company for 
the fiscal year ending June 30 are estimated at $6,642,000, an in- 
crease of $663,730. 

At a meeting of the directors of the Kings County Electric Light 
and Power Company and of the Edison Electric Illuminating Com- 
pany, of Brooklyn, a recommendation to the stockholders of the latter 
company that the authorized capital stock of the company be in- 
creased from $5,000,000 to $10,000,000 was adopted. A special meet- 
ing of the stockholders for the purpose of authorizing the increase 
has been called for July 10. 


Boston: Closing. 
American Telephone and Telegraph......... 139% 
Edison Electric Illuminating............... 240 
Massachusetts Electric.......... ccc cece eee 62 
New England Telephone..............0.+.00- 136 
Western Telephone and Telegraph preferred 101 

Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 76 
Electric Storage Battery preferred.......... 76 
Philadelphia Electric... 0... 2... ccc cece eee 81 
Philadelphia Rapid Transit................. 28, 
United Gas Improvement...............ee0. 93 

Chicago: Closing. 
Chicago Telephone..........ccccccccccceces 134 
Chicago Edison Light..............ccc cece 165 
Metropolitan Elevated preferred............ 65 
National Carbon common.............ecceee8 65 
National Carbon preferred...............0.. 117 
Union Traction common............ccccecee 6 
Union Traction preferred...............000. 32 


Metropolitan Elevated for June showed passengers carried to 
the number of 124,579, an increase of 7,325. 

South Side Elevated for June showed a daily average of 93,941 
passengers, an increase of 12,539, or 15 per cent, due to the White 
City amusement park. 

Northwestern Elevated for June carried 75,837 passengers, an 
increase of 7,615. The total number carried for the fiscal year 
ended June 30 was 26,812,825, a daily average of 73,460. The gross 
passenger receipts were $1,340,641. 
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NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—Farmers’ Mutual Telephone Company, of 
Patriot. $2,500. 


NEWARK, N. J.—Morris County Traction Company. Increased 


from $250,000 to $2,750,000. 


COLUMBUS, OHIO—Mount Sterling Telephone Company. In- 
` creased from $15,000 to $50,000. 


JERSEY CITY, N. J.—The Southern Power Company. $7,500,- 
000. Incorporators: R. B. Arrington, E. B. Sperry and W. R. Jour- 
neay, Jersey City. 


CAIRO, N. Y.—Cairo Electric Light and Power Company, Cairo. 
$80,000. Directors: C. E. Hewitt, M. G. Hubbard, Chatham, N. J.; 
F. G. Walters, Cairo. 


DOVER, DEL.—The Trolley Electric Vehicle Company of America. 
To carry on the business of common carriers of persons, freights 
and express. $1,000,000. 


SPRINGFIELD, ILL.—The Consumers’ Light and Heat Company, 
of Bloomington. $100,000. Incorporators: George M. Mattis, S. A. 
Power and Charles Zilly. 


ST. PAUL, MINN.—The South St. Paul Electric Light, Heat and 
Power Company. $50,000. Incorporators: John Coates, Michael 
O’Toole, Emil Gardie, E. W. Erick and A. G. Baumgarten. 


COLUMBUS, OHIO—Cleveland, Ashland & Mansfield Traction 
Company, with headquarters at Mansfield. $1,000. Incorporators: 
W. H. Abbott, A. J. Halle, C. W. Collister, Frank Butler and H. B. 
Cavanaugh. 


AUBURN, N. Y.—The Woodworth Telephone and Telegraph Com- 
pany, of Union Springs. $15,000. Directors: Henrietta Woodworth, 
O. J. Spencer, A. M. Seekell, Charles M. Hart, Michael McGrath, 
Laverne Dorimus. 


‘ST. PAUL, MINN.—Winona Gas, Light and Coke Company, 
Winona. $300,000. Incorporators: H. S. Bolcom, L. L. Brown, 
Charles P. Cratigle, C. M. Morse, S. L. Prentiss, W. H. Stanchfield 
and R. E. Tearse. 


COLUMBUS, OHIO—The Merchants’ Heat, Light and Power Com- 
pany, of Canton. $500,000. Incorporators: Thomas T. Turner, 
W. L. Stolzenbach, W. S. Shertzer, John Rommel, Charles T. Aus- 
tin and B. T. Steiner. 


SOUTH McALESTER, I. T.—The Coalgate Electric Light and 
Water Power Company, of Coalgate. $100,000. Incorporators: J. H. 
Carson, A. W. Archer, J. Bogg, Thomas Pope, E. McLaughlin, J. S. 
Hume and Mike Mayer. 


HAMMONTON, N. J.—The Hammonton Telephone -and Tele- 
graph Company. $125,000. Directors: Andrew J. Rider, Richard J. 
Byrnes, William L. Black, Marcellus L. Jackson, Harry McD. Little, 
George Elvins, Edward H. White, L. Frank Horne, Benjamin W. 
Richards, Samuel Anderson, William J. Smith and William Colwell. 


ALBANY, N. Y.—The Erie & Jersey Railroad Company. To 
construct a steam or electric railroad, forty-two miles long, from 
Highland Mills to Guymard, Orange County, to connect with the 
Erie Railroad at both points. $600,000. Directors: F. W. Under- 
wood, president of the Erie; G. F. Brownell, F. L. Stetson and 
Charles Steele, of New York city. 


ALBANY, N. Y.—The Oneida County Rural Telephone Com- 
pany. To operate in Oneida County, with central exchanges in 
Stittville and Holland Patent. $7,500. Directors: Ellis D. Jones 
and J. Brayton Fuller, of Stittville; Ira G. Wells, John E. Jones 
and E. Willard Jones, of Holland Patent; Griffith D. Thomas, of 
Floyd, and Elias Lewis, of Steuben. 


OTTAWA, QUEBEC—Kakaheka Power Company, Limited. 
$2,000,000. Incorporators: Herbert S. Holt, president of the Mon- 
treal Light, Heat and Power Company; Charles R. Hosmer, director 
of the Canadian Pacific Railway Company; Frederick W. Thomson, 
general manager and vice-president of the Ogilvie Flour Mills Com- 
pany, Limited; Harold W. Norton, all of the city of Montreal, and 
Frank Hedley Phippen, of Winnipeg. 
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TELEPHONE AND TBLEGRAPH. 


FARGO, N. D.—A telephone system is to be established at 
Linton. 


COALVILLE, UTAH—A franchise has been granted to the 
Independent Telephone Company. 


COMPTON, CAL.—The Compton Home Telephone Company has 
completed a new line to Gardena. 


NORWICH, N. Y.—The Sherburne Telephone Company is install- 
ing a new switchboard in its central office. 


SALT LAKE CITY, UTAH—The Independent Telephone Company 
is erecting its pole line through American Fork. 


BOLIVAR, N. Y.—The Bolivar Telephone Company has pur- 
chased the Oswego Valley Telephone Company’s plant. 


CHAGRIN FALLS, OHIO—The local telephone company has 
sold out to the Cuyahoga Telephone Company, of Cleveland. 


SCHENECTADY, N. Y.—The Home Telephone Company is 
about to extend its lines from Schenectady to Rexford Flats 


LEWISTOWN, MONT.—The ordinance granting a franchise to 
the Billings-Lewiston Mutual Telephone Company has been passed. 


FARGO, N. D.—A telephone line is to be run across the coun- 
try from Dickinson to Williston. It will touch the new county 
seat of McKenzie. 


REDDING, CAL.—The Home Telegraph and Telephone Com- 
pany, of San Francisco, it is announced, will construct a line from 
San Francisco to Portland. 


HUMBOLDT, NEB.—Steps are being taken by the City Mutual 
Telephone Company to practically rebuild its system, putting in a 
new switchboard, cables, poles, lines, etc. 


BREMERTON, WASH.—Steps looking toward the extension of 
the telephone system to include the towns of Tracyton, Silverdale 
and terminating at Browns Bay, are being contemplated. 


DETROIT, MICH.—The Michigan Telephone Company has re- 
ceived a cable, weighing 13,865 pounds, at Trenton. This cable con- 
tains 102 wires and will be used in talking from the mainland to 
Grosse Isle. 


SCOTTSBURG, VA.—The Scottsburg-Houston Telephone Com- 
pany has been organized with J. T. Lacy, president, and R. A. 
Walden, secretary. The full amount of stock is taken and work 
will begin at once. 


SCHENECTADY, N. Y.—Ten thousand feet of new telephone 
cable are being placed in conduits by the Home Telephone Company, 
and when the work is completed 300 new party lines will come 
into the switchboard at the central office. 


WILKESBARRE, PA.—Extensive improvements are being made 
by the Bell Telephone Company between Wilkesbarre and Read- 
ing which will better the service to New York. Six new lines are 
being constructed to Monterey, near Reading. 


MEDINA, TENN.—The Horn Telephone Company is proposing 
to build a line from Jackson to Medina, a distance of fourteen miles, 
and to establish an exchange at Medina. The Cumberland company 
has an exchange at Medina with about seventy subscribers. 


LAWRENCE, MASS.—The New England Telephone and Tele- 
graph Company has abolished its six-party line office telephone 
which had been leased for twenty-five dollars a year on a limited 
service, and substituted a one and two-party line limited service. 


CAMERON, W. VA.—The Cameron Telephone Company is work- 
ing on an extension of its lines from Loudenville to Glen Easton, 
and may build through to Moundsville, connecting with the National, 
giving a direct line to Wheeling, instead of by way of Littleton as 
at present. 


COUPEVILLE, WASH.—After being down a year the Island 
Telephone Company's line is now in running order over twenty-five 
miles of territory. It has been partially repaired and connects 
Langley, Newell and Austin with the Sunset Telegraph and Tele- 
phone Company. . 


OWINGSVILLE, KY.—The Booneville & Burning Spring Long- 
Distance Telephone Company has been granted franchises by the 


July 8, 1905 


Lee County fiscal court to erect and maintain telephone lines in 
Heattyville and to extend its lines over the roads of Lee County. 
Work has already begun. 


DOVER DEL.—A certificate of consolidation of the telephone 
companies in Virginia, two in Maryland and one in Delaware, under 
the name of the Diamond State Telephone Company, has been 
filed with the secretary of state. The certificate in no way affects 
the previous capital stock nor officers of the former Diamond State 
Telephone Company. 


AINSWORTH, NEB.—At the annual meeting of the stock- 
holders of the Keya Paha & Brown County Telephone Company 
the following officers were elected: president, Charles Hinneman; 
vice-president, Frank Sellers; secretary, F. A. Baldwin; treasurer, 
R. E. Jones. F. T. Brewster, William Slonecker and W. H. Will- 
iams were chosen as directors. 


BUFFALO, N. Y.—The Consolidated Telephone Company, which 


recentiy acquired the stock of the Frontier Telephone Company, has 
increased its directorate. These men have been elected: John 
Markle, Wilkesbarre; J. Sloat Fassett, Elmira; E. Frank Brewster, 
Rochester; George W. Thayer, Rochester; V. Moreau Smith, Roch- 
ester; Charles W. Goodyear, Buffalo. 


CHERRY CREEK, N. Y.—The annual stockholders’ meeting of 
the Conewango Valley Home Telephone Company was held in the 
village of Cherry Creek, June 13. The members of the old board 
were reelected with two exceptions, E. W. Curtis, of Cherry Creek, 
being elected in the place of C. H. Lake, resigned, and Hugh Taylor. 
of Buffalo, in the place of B. G. Hubbell. 


HAMILTON, OHIO—The Central Union Telephone Company has 
commenced the construction of seventeen new circuits throughout 
Butler County. The completion of these circuits will establish 
direct telephone service with Astoria, Poasttown, Blue Ball, Monroe, 
Miitonville, Trenton, Overpeck, LeSourdsville, Jacksonboro, Carlisle 
and with resident farmers along the lines. 


GREENE, N. Y.—At a meeting of the Broome-Chenango Tele- 
phone Company the following directors were elected: J. D. Van 
Valkenburgh, Frank Cooper, A. M. West, Mason Hallenbeck, George 
W. Webb, R. P. Bunnell and W. H. Powers. The following officers 
were then eiected: president, J. D. Van Valkenburgh; vice-president, 
Mason Hallenbeck; secretary and treasurer, George W. Webb. 


ALBANY, IND.—The Eureka Telephone Company, of Harrison 
County, has elected E. F. Windell, president; L. Cunningham, vice- 
president; H. C. Beanblossom, secretary; H. C. Hays, treasurer; 
Morris Fleichman, superintendent. Over 300 of the 700 stock- 
holders attended the meeting. The company is made up almost 
entirely of farmers, and nearly all the stockholders are patrons of 
the service. 


ALBUQUERQUE, N. M.—General Superintendent E. M. Bur- 
gess, of the Colorado Telephone Company, announces that the 
company will make improvements in the local system to cost 
$60,000. The company will erect a three-story exchange building, 
rebuild its line, and install the latest pattern of telephones through- 
out the city. The Colorado Telephone Company was granted a 
forty-year franchise by the city council recently. 


ALBANY, N. Y.—The New York & Rockaway Telegraph and Mes- 
senger Company has been incorporated with the secretary of state, 
to operate lines beginning in Brooklyn and extending to Rockaway 
and Far Rockaway, and connecting with intermediate places. The 
capital stock is $5,000, and the directors are Simon E. Ostram, C. F. 
Young, Theodore Miller and Edward J. Canty, of Brooklyn, and 
D. D. Dillon, Glen C. Heath and W. L. Kearney, of New York city. 


PARK CITY, UTAH—At a regular meeting of the city council 
the franchise of the Utah Independent Telephone Company was 
granted by a vote of three to two. The franchise gives the com- 
pany the right to operate for a period of fifty years, and gives the 
city the right to purchase the exchange at any time the council 
desires. It also provides for underground wires on Main street; 
for a fifteen-cent toll rate between Salt Lake and Park City, and 
a twenty-fivecent rate between Ogden and Park City. 


PORT ANGELES, WASH.—Port Angeles is to have long-distance 
telephone connections with the cities of Puget sound within the 
next sixty days. Contracts have been signed between the Port 
Angeles Telephone and Telegraph Company, and the Independent 


' fifty miles of Sioux City. 
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Telephone Company. The Independent Company already has lines 
into the east end of Clallam County, connecting the towns of 
Dungeness, Sequim, Blyn and Port Williams with Port Townsend 
and the upper sound cities which lines are to be improved. 


CINCINNATI, OHIO—The Cincinnati & Suburban Bell Tele 
phone Company has purchased the plant of the Independence (Ky.) 
Telephone Company, and it will hereafter be run in conjunction 
with the local company. The Independence Company had about 150 
subscribers, and over fifty additional have been added. The ex- 
change at Independence will be operated as a branch of the local 
exchange. This is the first of a large number of smaller telephone 
companies which the local company is planning to take over. 


FREEHOLD, N. J.—George H. Atkinson, as trustee, sold re- 
cently at public vendue all the rights, title and interest in the Red 
Bank Telephone Company, and the Freehold Telephone and Tele- 
graph Company. Both of these companies were local stock com- 
panies, and have not been in operation for more than a year. The 
Red Bank plant was purchased by Henry C. McLean, of Red Bank, 
for $2,550. This company was organized with a capitalization of $15,000. 
The Freehold Telephone and Telegraph plant was purchased by 
George W. Eggert, of Perth Amboy, for $1.550. This company was 
organized with a capitalization of $10,000. Both the plants, the 
purchasers assert, will be put in first-class condition and subscribers 
solicited. 


ONAWA, ITOWA—The Monona County Telephone Company has 
been absorbed by the new State Telegraph Company, of Sioux City, 
which also takes over the local exchange at Onawa and other towns 
in the county. Onawa now has about 300 telephones. The Monona 
Te:‘ephone Company received $60,000 in stock in the new company 
for its interest in the county. The full list of new towns involved 
in the deal is as follows: Onawa, Blencoe, Turin, Castana, Soldier, 
Moorhead, Whiting, Maple Landing, Lossing, Albaton, Sloan, Rod- 
ney, Grant Center, Ticonie, Salix and Sergeant Bluffs. This makes 
the new State Company the owner of all independent lines within 
The company is now at work on its 
copper line to LeMars, and proposes to extend its system in all 
directions. 


ST. JOHN, NEW BRUNSWICK—At the annual meeting of the 
New Brunswick Telephone Company it was decided to erect a num. 
ber of lines during the present season. These will include a line 
from Chatham to Dalhousie, connecting with Bathurst, Campbell- 
ton and other places along the North shore, also a line from Canter- 
bury to McAdam, another from St. Stephen to Moore’s Mills and 
from Lepreaux to Musquash; also to connect with the Kamaraska 
Telephone Company, by extending the line to Edmundston; to erect 
a $6,000 brick building on Carleton street, Fredericton, for the use 
of the company’s head offices, and to improve the Moncton and 
Fredericton plants. The directors were reelected as follows: the 
Hon. A. G. Blair, J. L. Black, Charles Fawcett, Dr. Stockton, M. P.; 
the Hon. F. P. Thompson, W. T. Whitehead, M. P., Fredericton, 
and C. F. Size, Montreal. At a subsequent meeting of the directors 
the Hon. A. G. Blair was reelected president; J. L. Black, vice- 
president; the Hon. F. P. Thompson, treasurer; W. E. Smith, 
secretary. 


NEW HAVEN, CT.—The Southern New England Telephone 
Company’s promised reduction in telephone rates, which it has sub- 
mitted to the judiciary committee of the legislature, has been made 
public, and shows many quite sweeping reductions all over the 
state. The cut in New Haven, Hartford and Bridgeport will take 
effect January 1, 1906. The $100 business service will be given for 
$84; $72 for $60, and the $36 residence service for $30. The meas- 
ured service rates (limited number of calls) are also reduced some- 
what. In Waterbury the $100 service will be given for $72; $72 
for $55; $48 for $40; $36 for $30. Measured service reduced. Effect- 
ive July 1, 1905. In Danbury, Meriden, Middletown, New Britain, 
New London, Norwich, South Norwalk and Stamford, effective Oc- 
tober 1, $72 service for $60; $48 for $42; $42 for $36; $30 for $24. 
Measured service reduced. A “farmers’ service” is offered by the 
company, by which arrangement any group of farmers’ lines one 
mile from the central office will be met by the Southern New Eng- 
land people, who will connect the farmers with the New England 
service at $9 per year. This applies to farmers who have their 
telephones. The subscribers to this system will have to own their 
own lines and take care of them. 
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INDUSTRIAL ITEMS. 


THE DE LA VERGNE MACHINE COMPANY, New York city, is 
distributing a handsome booklet describing the Koerting two-cycle 
gas engine. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has issued a booklet describing its 
exhibits at the Lewis and Clark Exposition, at Portland, Ore. 


THE WHEEL TRUING BRAKE SHOE COMPANY, Detroit, 
Mich., is calling attention to the brake shoe made by it, by means 
of an attractive mailing card. This shoe is designed to true up flat 
or untrue wheels without removing the car or engine they are on 
from service. 


THE ASHCROFT MANUFACTURING COMPANY, 85-89 Liberty 
street, New York, has issued a catalogue descriptive of the Tabor 
steam engine indicator, and auxiliary appliances for the same. 
Both inside and outside spring indicators are shown, and also 
various reducing motions. 


A. L. IDE & SONS, Springfield, Ill., have issued a booklet describ- 
ing the Ideal engine. The book shows the relation of the engine to 
economical operation of the power plant, and describes the various 
features of the Ideal engine quite fully. All the novel points of the 
engine are illustrated by half-tone engravings. 


THE WILLARD STORAGE BATTERY COMPANY, Cieveland, 
Ohio, whose factory was burned on June 26, has secured a new 
location and will be in shape to commence deliveries of material in 
about a week. The company expects to have its factory going in 
good shape in thirty days. The new location is at 29-31 Academy 
street. 


THE AITON MACHINE COMPANY has just issued its bulletin 
No. 7, showing a seven-wire stranding machine; also bulletin No. 
18, showing cable reel winding gear, and would be pleased to furnish 
any one who would be interested in this type of machinery with 
copies of bulletins which it has on file at its offices, 126 Liberty 
street, New York city. 


THE NATIONAL BATTERY COMPANY, Buffalo, N. Y., is call. 
ing attention to its line of storage batteries. These are made for 
many different services, including street railway, power and light- 
ing plants, vehicles, motors, fire-alarm and telephone and telegraph. 
The company publishes a descriptive catalogue which it will be 
pleased to send on application. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is hav- 
ing built by the Bethlehem Steel Company three crank-shafts, which 
will weigh 86,600 pounds each when finished. They are turned out 
of solid steel ingots, twenty-five by four by four feet, and are in- 
tended for three Snow gas engines, which are to drive 4,000-kilowatt 
Crocker-Wheeler alternators, the largest gas-engine-driven genera- 
tors ever built. These machines were ordered by the California 
Gas and Electric Corporation. 


FRANK B. COOK, Chicago, 11., announces three additions to 
the sales department, as follows: M. A. Gurney, covering Michigan, 
Indiana and Iowa; C. C. Newburn, Minnesota and the Dakotas; 
F. A. Rader, Kansas, Nebraska and the Territories. New York and 
Pennsylvania are being covered by James Strasburg; Wisconsin and 
Illinois by G. C. Fricke, and Iowa and Missouri by F. R. Parker. 
These gentlemen will push the sale of Cook’s self-soldering pro- 
tectors, pole cable terminals, and construction material. 


THE CHICAGO & ALTON RAILWAY has, for the greater con- 
venience of its patrons, installed at a number of its stations an auto- 
Matic electric device known as the train bulletin. The bulletin 
is, in appearance, like a large clock, and indicates upon the dial 
whether a train is on time, or if not the number of hours or minutes 
late. These bulletins are placed in station waiting-rooms and in the 
principal hotels and are controlled by the operator at the depot. All 
bulletins, in the waiting-rooms and in the hotels, register precisely 
similar at one and the same instant. The operator indicates on 
the bulletin the number of the train next due to arrive and the time 
of its arrival. 


THE STAR ASBESTOS MANUFACTURING COMPANY, 56 Ful- 
ton street, New York city, exhibited at the Railway Men’s conven- 
tion, at Manhattan Beach, its triple-ccombination cable wrapping. 
This is an improved method for wrapping lead-covered transmission 
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cables to protect them from injury, either mechanical or through 
general burnouts. It is now generally appreciated by electrical in- 
terests throughout the entire country that it is necessary to apply 
some method of cable protection. In addition to the triple com- 
bination, this company -is introducing asbestos braided tubing for 
the covering of light electrical wires, and it is prepared to manufac- 
ture any form of asbestos textile products which may be desired. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed a contract 
with the Kinlock Telephone Company, St. Louis, Mo., for a new 
central-energy, lamp-line, multiple switchboard of 17,000 lines capac- 
ity for its main exchange. The contract calls for an “A” board 
consisting of thirty-seven sections, a “B” board consisting of ten 
sections, three monitor sections of two operators’ positions each, one 
observation desk of four positions, one combination manager and 


. assistant manager’s desk, one combination chief and assistant chief 


operators’ desk, one two-position wire chief's desk. The main 
switchboard is to be equipped for the present with 12,500 lines, thus 
making it the largest original installation ever made in the inde- 
pendent field. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has closed a contract for the equipment 
of the main generating station and four rotary converter substa- 
tions of the Cincinnati Northern Traction Company. The power- 
house will be located at Hamilton, Ohio, and the original installation 
will be of 5,000 kilowatts capacity, with provision for ultimately 
increasing it to 10,000 kilowatts. The generating station will con- 
tain three 1,500-kilowatt and one 500-kilowatt, three-phase, rotating- 
field, enclosed, turbo-type generators, and three 300-kilowatt rotary 
converters. Current will be generated at 375 volts. The outgoing 
lines will be equipped with raising transformers with a ratio of 
375 to 33,000 volts. The generators will be driven by Westing. 
house-Parsons steam turbines, and excited by a direct-current gen- 
erator attached to the end of the turbine-shaft. Each substation 
will contain a 300-kilowatt rotary converter supplied by three-kilo- 
watt, 33-375-volt step-down transformers of the ofl-insulated, self- 
cooling type. The contract includes all necessary switchboards and 
protective devices. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., had 
on exhibition a fine lot of apparatus at the convention of the Street 
Railway Association of the State of New York, Lake George, June 
27 and 28. The company’s exhibit occupied one-half of the northern 
end of the exhibit hall. The latest design of forty-horse-power 
railway motor, known as the GE-80, was shown, with various 
renewal parts for this and other railway motors. An interesting 
feature was the air-compressor automatic governor which was shown 
in section. There was also a complete assortment of line material, 
including catenary suspension devices for alternating-current trolley 
installation. In addition to this were controller contact fingers, 
fuse blocks, and a series of moving pictures of electric railway sub- 
jects. These pictures included a Ballston-Schenectady alternating- 
current trolley car in operation, the Interborough Rapid Transit 
cars in New York city, and the New York Central electric locomotive 
racing with a steam locomotive. The company was represented by 
T. Beran, manager, New York office; H. G. Grier, New York; J. C. 
Caisch, Buffalo; H. H. Crowell, Syracuse; W. Gibson Carey, 
Schenectady; E. M. Kinney, Schenectady, and F. H. Gale, advertis- 
ing manager, New York. 


NEW MANUFACTURING COMPANIES. 


LOUISVILLE, KY.—The Cooper-Hewett Company has been in- 
corporated with a capita! of $10,000, to deal in steam and electrical 
supplies. The incorporators are A. R. Cooper, Leon H. Cooper, H. 
B. Hewett and L. A. Hewett. 


BALTIMORE, MD.—The Electric Manufacturing Company, to 
deal in electrical supplies, etc., has been incorporated with a capital 
stock of $2,000, by James L. Murrill, Edward V. Quigley, Charles 
H. Miles, William G. Thumm and William E. Hoffman. 


ST. PAUL, MINN.—The Columbia Improvement Company, of 
Portland, Me., manufacturer of electrical motors and dynamos, has 
been authorized to do business in Minnesota by the secretary of state. © 
The capital stock is $100,000. Jeremiah Smith, Jr., of Boston, is 
president of the company. 
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CAST-IRON MAGNETS. 


At a recent meeting of the American Academy of Arts and 


sciences, Professor B. O. Peirce contributed a paper dealing with 
magnets made of hardened cast iron. For six or seven years 
Professor Peirce has been experimenting with such magnets, 
with a view to determining whether they might be used as a 
convenient substitute for special steel magnets. His results show 
that while the cast-iron magnets can not be made as strong as 
the best steel magnets, they are, nevertheless, exceedingly satis- 
factory. A great advantage of this kind of magnet is that it 
may be easily cast into any desirable shape. The objection to 
the steel magnets is the necessity of forging them to shape, which 
makes them not only expensive, but requires much skill. 

The hardened cast-iron magnets have a satisfactory per- 
manence, and are more easily made of uniform strength than is 


true for the steel, and they are as strong, magnetically, as the 
average steel magnet. Afiter they have been properly hardened— 
a process requiring some care, but not particularly difficult— 
they are unaffected by anv ordinary treatment. Indeed, 
of them have been subjected to severe jarring and hammering 
without being weakened. Doubtless, now that the reliability 
of cast-iron magnets has been shown, they will come into general 
use, 


some 


‘arce. 


SURGES IN A LARGE POWER SYSTEM. 

On another page of this issue appears an abstract of the 
important paper on “High-Power Surges in Electrical Dis- 
tribution Systems of Great Magnitude,” which was read bv 
Dr. Charles P. Steinmetz at the recent convention of the Ameri- 
can Institute of Electrical Engineers. ` The paper explains the 
accident which called it forth, which was one that happened 
on the distributing system of the Manhattan Railway in New 
York during the early days of its electrie operation. A warn- 
ing of trouble was given to the operators by so-called static 
at the Before 


located a short-circuit occurred on one of the feeders. 


discharges substations, the trouble could be 


This pro- 
which short- 


duced enormous current surges in the svstem, 


circuited a generator, threw it out of commission for two 
weeks, burned out thirteen cables, and shut down the entire 
station. It is estimated by Dr. Steinmetz that during the dis- 
turbance the pressure on the svstem rose from 11,000 normal 
to about 119.000 volts between lines; that the surging cur- 
rent was about 9,000 amperes, and that the energy concen- 
trated in the short-cireuiting are was about 100,000 kilowatts. 
tenth of a second, liberates 


This, he says, lasting for only one- 


an amount of energy equal to that set free by the explosion 
In fact, 


took place when the short-circuit occurred tore off the insu- 


of half a pound of dynamite. the explosion which 
lation and the protective coverings of the cable. 

In brief, the following is Dr. Steinmetz’s explanation of 
the occurrence: a weak point developed in one of the 11,000- 
This 


spark was oscillating in character, since it was a discharge of 


volt cables, which finally gave way, and a spark passed. 


a eireuit containing inductance and capacity. The power 


involved in the discharge was slight, and the frequency rather 
high ; 


play at the substations. 


and it was this fault which gave rise to the statie dis- 
The persistence of this spark finally 
broke down the insulation so that a short-circuit oecurred and 
a heavy current flowed across from conductor to conductor, 
causing the are. On account of the resistance and inductance 
of the circuit this heavy current caused the potential at the 
are to fall so low that it was no longer able to maintain the 


The are immediately was extinguished, but owing to 
the sudden checking of the current the voltage rose again 
and reestablished the are, the current flowing, however, in the 
opposite direction, This reverse current persisted for a sufti- 


cient time until the voltage at the are had again fallen so 
low that the latter went out, and the process was repeated. 
In fact, the are behaved as an enormous interrupter, acting 
on the same principles emploved in the electrolytic interrupters. 
Due to this 


waves were caused to flow over the system, one wave following 


action, flat-topped current waves and voltage 


another regularly, the whole disturbance having a definite fre- 


TT 
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quency. The trouble was only stopped by the final shutting 
down of the entire station. 

If this be the true explanation of the trouble a new 
phenomenon must be recognized in dealing with electrical dis- 
tribution systems. We have elaborately worked-out theories of 
what is going on in such systems, but as was pointed out at 
the meeting, we know too little of what actually does take 
place. We have recognized heretofore two important fre- 
quencies in electrical svstems—that which is impressed by the 
generating apparatus and its odd harmonics, which however 
are usually of little importance, and that which is the natural 
period of oscillation of the system. Dr. Steinmetz says that we 
must now be prepared to deal with a third, which may be brought 
about by occurrences similar to that described; and there is 
virtually a fourth. The flat-topped waves of a definite fre- 
quency, described by Dr. Steinmetz, have steep fronts which 
were changing, in the instance described, at a rate correspond- 
ing to a frequency possibly as high as 200,000 cycles per 
second. 

Such disturbances may not be easy to prevent, but once the 
The 
methods adopted for preventing a recurrence of this trouble 
were described by Mr. H. G. Stott. 


system was connected to ground, thus limiting the difference 


cause is recognized the battle 1s more than half won. 
The neutral point of the 


of potential between any conductor and the ground, and resist- 
ances were placed in series with the lead sheaths, so as to limit 
the current which would flow under these conditions, should 
As the trouble undoubtedly started in 
a manhole, and no cables in the ducts were injured, the cables 
in the manholes have been wrapped with asbestos cloth and 


a short-circuit occur. 


covered with a steel tape so as to prevent the formation of 
open arcs. Since then the trouble has not recurred; although 
short-circuits have taken place. The case is an exceedingly 
instructive one, dealing as it does with one of the greatest 
city railway systems in the world. It shows what unexpected 
happenings may take place on even the best planned and regu- 
lated systems. At the same time, it inspires greater respect for 
That such 


energy could range at will throughout such a system, and not 


electrical apparatus. an enormous amount of 


cause more damage than did take place, is indeed remarkable. 


THE LARGEST HYDROELECTRIC STATION AT 
NIAGARA FALLS. 


On several occasions the work of developing the hydraulic 
power of Niagara Falls has been chronicled in papers read before 
One of these 
occasions was at the recent Asheville convention, when Mr. 


the American Institute of Electrical Engineers. 


P. N. Nunn described the plant of the Ontario Power Company, 
the largest of the three Canadian works mow in course of erec- 
tion. This paper we publish on another page of this issue. 
From it will be seen that many original problems have been met 
and solved, and that the method adopted by the Ontario Power 
Company for utilizing the hydraulic head and developing elec- 
tric power differs strikingly from any other development in that 


locality. It approaches more nearly in the method of utilizing 
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the head of water the system used by the Niagara Falls 


_ Hydraulic Power and Manufacturing Company on the Ameri- 


can side of the river. The latter station, it will be remembered, 
availed itself of the hydraulic canal which already existed at 
Niagara Falls, and erected a power-house in the gorge, con- 
necting this with the hydraulic basin on the cliff above by means 
of vertical steel penstocks. In the power-house horizontal tur- 
bines drive direatly the large generators. The Ontario Power 
Company, which has adopted pretty much the same scheme, 
could not, however, use an open canal. It was therefore forced 
to build what is in effect a covered canal, which consists of three 
iron pipes eighteen feet in diameter, laid in the ground. 

The power-house is placed in the gorge just below the Horse- 
shoe fall. Water is delivered from the three pipes or conduits 
to the turbine chambers below by means of penstocks carried 
down at an angle through tunnels cut in the cliff. Within the 
power-house, as is true of tthe American plant, horizontal tur- 
bines have been adopted, which will drive through direct 
connection the alternators. 

The analogy between the two plants ends here, for in the 


‘Canadian power-house, which is much larger than the American, 
conditions call for a different size of unit and an entirely dif- 


ferent arrangement. The equipment of the power-house is 
made up of 10,000-horse-power units, and the ultimate number 
of these will be twenty-two. This, when completed, will be 
by far the largest hydroelectric installation in the world. It 
will, in fact, be four times as great as the original plant of the 
Niagara Falls Power Company, and will be about twice as large 
as the two plants now operated by that company. 

The adoption of horizontal turbines brings the generators 
down in the gorge, where there is a great deal of moisture. 
This, while not a serious objection in the generating room, might 
give trouble in the switch-house; and this, as well as other rea- 
sons, has led to the separation of the switch-house and combining 
it with the raising transformers so as to form a distributing 
house separated entirely from the generating house, and placed 
above on the cliff. This is going a step further in the separation 
of the sections of the plant than has been done heretofore. It 
will be remembered that attention has been called to the gradual 
separation of the switchboard from the generating room. In 
the case of the L street station of the Boston Edison Electric 
illuminating Company, the switch-house is a distinct unit, 
although it adjoins the turbine house and has communicating 
doors. In operation, however, the two are run as distinct depart- 
ments of the power-house. In the Ontario Power Company’s 
plant the distributing station is separated entirely from the 
generating station. To it the leads from the generators, the field 
rheostats and the speed-controlling device used in synchronizing 
are carried through tunnels. Communication can be had only 
by means of the telephone, and except in so far as the operator 
at the distributing station will control the voltage of the genera- 
tors, the two units are separated almost as completely as a 
generating station and its substations. The operation of this 
arrangement will be watched closely. 


To control this enormous plant two chicf operators are 
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requircd—one at the generating station, where his position will 
be well above the floor, enabling him to overlook the entire plant; 
and the other at the distributing station, where the controlling 


apparatus is collected. At the latter station it is, of course, 
impossible to overlook ithe apparatus. In fact, the greater part 
of it is shut up in fireproof vaults; but the controlling switches 
and instruments are collected in a comparatively small room 
which, as Mr. Nunn says, corresponds to the brain of the elec- 
trical system. Here the chief operator of this section of the 
plant will be stationed. 

There are many interesting features in the details of the 
design of this installation. Voltage and current readings must 
Ix; made from a distance. There are long conductors between 
the gencrators and the bus-bars. As a prevention against fire, 
the distributing station is separated into five sections by means 
of fireproof walls. Another precaution against fire is the pro- 
vision of cold oil for replacing the oil in any transformer which 
might catch fire. Cold oil will be introduced at the bottom, and 
force out the hot, burning oi] at the top, thus driving out the 
fire with it. This arrangement should be effective im extinguish- 
ing a fire, and it avoids the undesirable introduction of water 
into the transformer case as has been proposed. These are only 
a few of the points which are brought out in Mr. 
Nunn’s interesting paper. 


pÅ e a u a. r 


MECHANICALLY OPERATED DOORS FOR RAILWAY CARS. 

It has been announced that mechanical operation of the 
side doors of the cars now used in the Boston subway will 
be adopted. At the present time these side doors are used 
only during the rush hours and they call for an attendant 
for each car, at each station, where they are used. The plan 
proposed to avoid this expense is to move these doors by com- 
pressed air, the mechanism being controlled by one of the 
guards on the car. This announcement was followed by the 
suggestion that a similar plan be put into service in New York. 

However pleasing such a plan might seem on paper, there 
would be some serious objections to ‘putting it into service 
under the conditions prevailing in New York. There is no 
question that the doors may be opened and closed satisfactorily 
by compressed air so far as the door alone is concerned. The 
mere opening and closing of the doors is but a small part of 
the duties of the train guard. One of his duties, though it 
may not always be performed satisfactorily, is to sce that the 
crowds leave and enter the cars so as to avoid delay, as far 
as possible. Amother is to prevent accidents to passengers 
and to see that the gates are closed before the train starts. 
Neither of these duties could be performed at two doors at 
once, and with a crowded car there would always be danger 
of closing the door upon some person, with a possible injury. 
The risk of mashing fingers would not be small, and there 
would be danger of catching the clothing of some person on 
the platform. At the present time it has been found necessary 
in the subway to reenforce the train guards with station assist- 
ants, and there is no reason to hope that a guard will be able 
to do, at a distance of thirty feet, what it has been found 
impossible for him to do at hand. There is no doubt that side doors 
or the subway cars—and elevated cars, for that matter—would 
assist much in facilitating the exit and entrance of passengers, 
but this additional facility is needed during rush hours only, 
and at such times it is absolutely essential to have an official 
stationed at every door. This being the case, he might as well 


open the door, so there seems to be no necessity for a mechanical . 


opener. 
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THE METHOD OF MAKING TANTALUM FILAMENTS. 

At a recent mecting of the German Bunsen Socicty, a report 
of which will be found on another page of this issue, Dr. W. 
von Bolton gave some interesting details in regard to the 
method of manufacturing tantalum filaments for use in the 
As has been stated before, 
although the metal tantalum is at the present time somewhat 


new German incandescent lamp. 


of a curiosity, the sources from which it can be obtained are 
not scarce, and with sufficient demand for tantalum-bearing 
ore, this material may become cheap. However, it is not easy 
to extract the metal from the ore and obtain it in a condition 


pure enough for use as a lamp filament. The method now 


followed is, in brief, to prepare a mixture of tantalum fluoride 
and potassium fluoride which is reduced by potassium, the 
product being subjected to fractional distillation. The resulting 
mass of tantalum can be drawn and treated as an ordinary 
metal. The process is not easy, and it would seem to be some- 


what expensive. In fact, it is doubtless this process which 


will control the price of the tantalum lamp, the cost of the 
ore being slight. In other words, the crude material is cheap, 
but the refined product is expensive. 

Given the pure metal, there would seem to be no great diffi- 


culty in drawing fine wires. In fact, it is said that wires 


not more than 0.03 of a millimetre in diameter may be drawn 


successfully. A wire of this size might make it possible to 


construct a 110-volt or even a 220-volt lamp without having 
to. roll up too many yards of it within the globe. But such 
a frail filament would seem to lack greatly a certain desirable 
—in fact, necessary—amount of mechanical strength, which 


would enable it to bear transportation and more or less jarring 
without going to pieces. Further, it is doubtful whether such 
very fine wire can be drawn accurately to a given diameter. 
Variations in thickness which would be immaterial in a larger 
wire would be vital for this spider web, and the phenomenon 
of the metal drawing into knots, which has been described, 
would probably take place in an exaggerated form. It has not 
yet been explained whether this effect is due to impurities in 
the wire, which are volatilized, or whether it is due to surface 
tension of a highly heated filament. If the former be the 
trouble it will doubtless be overcome. If the latter be the 
case, the finer the wire the more trouble may be expected from 
this source. 

The latest tests of this lamp mentioned by Dr. von Bolton 
verified those already published. The lamp operates with 
reported satisfaction at 1.5 watts per Hefner candle, or a little 
over 1.7 watts per English candle. This is better than any 
carbon lamp is doing at the present time, but whether it is 
done at too great a sacrifice remains to be seen. 

As yet the method of adjusting these lamps has not been 
described. Undoubtedly metallic wire can be drawn and cut 
into lengths which will give more approximately a uniform 
resistance than can be done with the carbon filament as at 
present formed; but an ingenious and delicate method of 
adjusting the carbon filament to its final resistance has been 
devised, and it would seem that some such process will be nec- 
essary for the tantalum lamp, as it is too much to hope that 
the filament, if drawn to standard size and cut to standard 
lengths will be sufficiently close to the desired condition to call 
for no further treatment. 
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The National Electrical Contractors’ Association. 


National Convention to Be Held at Boston, Mass., July 19, 20 and 21—Electrical Exhibition, July 15-22. 


National Electrical Contractors’ 

Association will be held at the 
Mechanics’ Hall Building, Boston, 
Mass., July 19, 20 and 21. Ar- 
rangements for what will probably be the 
most successful convention the association 
has ever held have been completed, and as 
the passenger associations thoughout the 
country have made special rates for trans- 
portation, it is expected that a’very large 
delegation will be present. 

A feature of the convention, following 
the precedent inaugurated at the last meet- 
ing, will be the open session on Wednes- 
day morning, July 19. At ten o'clock the 
address of welcome to the members and 
guests will be made by F. L. Barnes, 
president of the Massachusetts Electrical 


T> fifth annual convention of the 


ERNEST MCCLEARY, PRESIDENT NATIONAL 
ELECTRICAL CONTRACTORS’ ASSOCIATION. 


Contractors’ Association. The address of 
welcome on behalf of the state will be 
made by Governor W. S. Douglas. The 
address of welcome to the city will be 
made by Mayor P. A. Collins. 

Mr. Ernest McCleary, president of the 
National Electrical Contractors” Associa- 
tion, will respond. 

Mr. Charles L. Eidlitz, of New York 
city, will deliver an address entitled “The 
Electrical Contractor.” The following 
addresses will also be made: “The Jobber 
and the Manufacturer,” A. L. Gorham, 
general manager of the Manhattan Elec- 
trical Supply Company, New York city; 
“The Underwriter,” F. E. Cabot, of Bos- 


ton; “The Relations of Inspector and 
Contractor,” by J. P. Kennedy, commis- 
sioner of wires, of Boston. 

An executive session of the association 
will be held on Wednesday afternoon, and 
at 6 P. M. the annual dinner will be given 
to the members of the association. 

Thursday morning will be given up to 
a business session. On Thursday after- 
noon there will be a sail down the harbor 
to Paragon Park. Free passes will be 
given to all shows. 

Friday morning and afternoon will be 
devoted to business sessions, and arrange- 
ments have been made for the session con- 
tinuing on Saturday if the convention has 
not already adjourned. 

A ladies’ committee of some thirty mem- 
bers has been appointed to have charge of 
the entertainment of the lady visitors of 
the association. Visits will be made to 
Concord, Lexington, Bunker Hill, Har- 
vard and other interesting places in and 
around Boston. 

The International Electrical Exhibition 
which will be held in the Mechanics’ 
Building, July 15 to July 22, will open 
on Saturday evening, July 15, with a 
musical programme by Reeves’s American 
Band. The reception committee will be 
at headquarters Saturday, Sunday and 
Monday, and will undertake the reception 
of the special trains due from New York 
and the West Tuesday afternoon and 
evening. In addition to the exhibits of 
electrical appliances there will be a num- 
ber of special features showing the spec- 
tacular side of electrical development. The 
exhibition space has been rapidly taken, 
and a notable list of exhibitors has already 
been scheduled. Among the companies 
which will have booths at this exhibition 
are the following: 

American Electric Novelty Manufac- 
turing Company, New York. 

American Circular Loom Company, 
Chelsea, Mass. . 

American Electric and Controller Com- 
pany, New York. 

American Electric Sign Company, Bos- 
ton, Mass. 

Automatic Electric Train and Station 
Annunciator Company, Lexington, Mass. 

Appleton Electric Company, Bridge- 
port, Ct. 

Bryant Electric Company, Bridgeport, 
Ct. 

Benjamin 
York. 


Electric Company, New 


Booth & Company, Boston, Mass. 

Bova, L. E., Boston, Mass. 

Couch, S. H., Company, Boston, Mass. 

Couch & Seeley Company, Boston, 
Mass. 

Cotton, Chas. A., Boston, Mass. 

Chase-Shawmut Company, Boston, 
Mass. 

Condit, S. B., Jr., Electrical Company, 
Boston, Mass. 

Dale Company, New York. 

De Veau Telephone Company, New 
York. 

Dossert & Company, New York. 

Delaware Hard Fibre Company, Wil- 
mington, Del. 

Dorn, Philip, Boston, Mass. 

Electric Gas Lighting Company, Bos- 
ton, Mass. 
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Economical Electric Lamp Company, 
New York. 

Eastern Carbon Works, Jersey City, 
N. J. | 

Electro-Dynamic Company, Bayonne, 
N. J. 
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Edison Electric Illuminating Company, 
Boston, Mass. 

Eastern Electric Cable and Wire Com- 
pany, Boston, Mass. 

Elm City Engineering Company, New 
Haven, Ct. 

Erickson Electric Equipment Company, 
Boston, Mass. 

Forg, Peter, Somerville, Mass. 
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Felkin, A. C. & M. L., Boston, Mass. 

General Electrice Company, Boston, 
Mass. 

Gleason, Jolin L., Jamaica Plain, Mass. 

Gould Storage Battery Company, Bos- 
ton, Mass. 

Greenwood & Daggett Company, 
ton, Mass. 

Homes Manufacturing Company, 
York. 

Harvey Hubbell, Bridgeport, Ct. 

Hill, W. W., Electric Company, 
Bedford, Mass. 

Johnson & Morton, Utica, N. Y. 

Johns-Manville Company, H. W., New 
York. 

Knowles, C. S., Boston, Mass. 

McKenney & Waterbury Company, Bos- 
ton, Mass. 

Mullin, Colman J., Brooklyn, N. Y. 

Manhattan Electrical Supply Company, 
New York. 

Minimax Company, Boston, Mass. 

Marshall Electric Manufacturing Com- 
pany, Boston, Mass. 

Miller Anchor 
Ohio. 

National Carbon Company, Cleveland, 
Ohio. 

Ovington 
Boston, Mass. 

Pass & Seymour, Solvay, N. Y. 

Pettingell-Andrews Company, Boston, 
Mass. 

Proctor-Raymond Manufacturing Com- 
pany, Detroit, Mich. 

Poole, J. W., Columbia street, Boston, 
Mass. 

Renim 
Mass. 

Ridgway Dynamo and Engine Com- 
pany, Boston, Mass. 

Roebling’s, John A., Sons Co., New 
York. 

Steel City Electric Company, Pitts- 
burg, Pa. 

Safety Armorite Company, New York. 

Smith Premier Typewriter Company, 
Boston, Mass. 

Sprague Electric Company, New York. 

Swazey & Smith, Boston, Mass. 


Bos- 


New 


New 


Company, Norwalk, 


Manufacturing Company, 


Specialty Company, Boston, 


Stuart-Howland Company, Boston, 
Mass. 
Simplex Electric Company, Boston, 
Mass. 


Starbuck-Sprague, Boston, Mass. 

Trumbull Electric Manufacturing Com- 
pany, Plainville, Ct. 

Valentine Electric Sign Company, At- 
lantic City, N. J. 

Westinghouse Electric and Manufactur- 
ing Company, Boston, Mass. 

Wireless Railway Company, Philadel- 
phia, Pa. 

White, O. C., Worcester, Mass. 
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The following committees are in charge 
of arrangements: 

Executive committee—J. P. Coghlin, 
chairman; A. T. Sampson, secretary; H. 
N. Potter, treasurer; S. B. Wetherbee, H. 
O. Holder. 

Reception committee—F. L. Barnes, 
chairman; E. A. Swan, H. F. Sawyer, P. 
5. Deane, R. H. Hallowell, G. E. Brigham, 
P. A. Coghlin, H. D. Temple, P. V. 
Latour. 

Exhibition committee—J. P. Coghlin, 
chairman; A. T. Sampson, secretary; F. 
L. Barnes, treasurer; T. T. Kelly, F. A. 
Richardson, C. }. Campbell. 

Entertainment committee—s. B. 
Wetherbee, chairman; F. W. Lord, E. G. 
Lewis, F. A. Richardson, T. P. Curtis, H. 
D. Temple, I. L. Mattson, A. H. Andrews, 
D. H. Fisher, T. T. Kelly, H. S. Potter, 


Mr. J. P. COGHLIN, CHAIRMAN EXECUTIVE 
CoMMITIEE. 


F. Bryant, H. M. Lobdell, M. M. Jacobs, 
J. A. Cole. 

The manager of the exhibition is 
Chester I. Campbell, 5 Park Square, 
Boston, Mass. 

—— —a 


Canadian Water Powers. 

By the permission of the Hon. Clifford 
Sifton, Minister of the Interior, Ottawa, 
Canada, a valuable booklet has been issued 
entitled “The Geography of the Dominion 


of Canada and Atlas of Western Canada.” 
In addition to the usual topographical and 
physical descriptive matter, supplemented 
by numerous colored maps, some valuable 
data are given concerning a few examples 
of Canadian water powers. In Sault Ste. 
Marie the largest pulp mill in Canada 
and a number of important industries are 
operated by electricity developed at the 
local rapids. One hundred and seventy- 
five thousand horse-power has been de- 
veloped thus far. At Rat Portage, 100 
miles east of Winnipeg, a dam across the 
Winnipeg river gives a head of twenty 


al 


feet, with a storage area (the Lake of the 
Woods) of about 2,000 square miles. In 
time not only Rat Portage and its mills, 
but Winnipeg and other places, with their 
industries, will be supplied with power 
from these works, which have a capacity 
of about 30,000 horse-power. 

At Niagara Falls extensive power com- 
panies and many large chemical industries 
have been established, with an aggregate 
capital of $20,000,000. Up to 1903 about 
$3,000,000 had been expended by three 
companies that have franchises for power 
development. The completion of the 
works to produce the full power author- 
ized—4 24,000 horse-power—will involve 
an additional expenditure of $17,000,000, 
making the total invested capital $30,000,- 
000. 

Large electrical works have been con- 
structed at the Lachine rapids, just above 
Montreal, and at Chambly, on the Riche- 
lieu river. These plants supply electricity 
for the operation of street railwavs and 
for domestic and street lighting in 
Montreal. The streets of Quebec are 
lighted and the street railway operated by 
electricity generated from Montmorency 
falls. Thirty thousand horse-power has 
been developed at Shawinigan falls, on 
the river St. Maurice. The Chaudiére, 
at Ottawa, with a fall of about forty feet 
at low water, has been used for many 
years for driving mills, pumping the city 
water supply, and generating electricity 
for lighting and for operating the street 
railway. Eight thousand horse-power has 
heen developed here, while another 1,000 
horse-power has been developed at rapids 
tive miles below the city. Twenty-seven 
miles further up, at the Chats falls, there 
are magnificent water powers. Within a 
radius of fifty miles from Ottawa, the 
capital of the Dominion of Canada, there 
is an available water-power energy equiva- 
lent to 900,000 horse-power. 

It is estimated that the St. Lawrence 
system places 10,000,000 horse-power at 
the disposal of Canadian industry. The 
power at Niagara Falls is estimated at 
5,500,000. 

A commission has been appointed by 
the Ontario government to investigate the 
question of electric power development. 
The committee includes the Hon. Adam 
Beck, of London, Ont.: George Pattinson, 
Preston, and P. W. Ellis, Ontario. 

The Canadian Pacific Railway extends 
from St. John to Montreal, and then 
across the whole of Canada to Vancouver 
on the Pacific coast. Between Montreal 
and Vancouver there are over 400 stations. 
These include Ottawa, the capital; Fort 
William, Port Arthur, Rat Portage, 
Winnipeg, Portage la Prairie, Brandon, 
Regina and Calgarie. The svstem has a 
mileage of 7,434 miles, and is the only 
transcontinental railway in America under 
a single management. Mr. C. E. E. 
Ussher, of Montreal, general passenger 
avent of the eastern lines, has considered 
the “Geography” issued by the Minister 
of the Interior of sufficient importance to 
undertake a special distribution as a vital 
factor in the understanding and develop- 
ment of Canadian resources. 
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A Large Electric Power System in 
Scotland. 

The Clyde Valley Electric Power Com- 
pany was incorporated in 1901 to supply 
the large engineering field of the Clyde 
valley, Scotland, with electric power. 
The area covered by this company ex- 
tends along the Clyde valley from Craig- 
endoran and Port Glasgow on the west 
to Lanark and Shotts on the cast. The 
district comprises about 750 square miles, 
and in it is the most important manu- 
facturing and coal-producing district in 
Scotland. The power company was estab- 
lished mainly for supplying power to the 
various engineering industries. However, 
it has accepted the contract for lighting 
the burg of Clyde Bank, for which pur- 
pose a special plant has been installed. 
The company does not as yet supply light 
or power to the city of Glasgow nor to a 
large number of other more or less im- 

portant burgs within its district. 

' Two generating stations have been 
crected. One of these is at Yoker, five 
miles west of Glasgow, and the other is 
at. Motherwell, fifteen miles to the east 
of the city. The two stations are practi- 
cally identical in equipment, except that 
at the former station the available supply 
of water from the Clyde river allowed a 
different condensing arrangement to be 
adopted. The Motherwell station secures 
its water for condensing purposes by 
means of electric pumps which lift 140 
feet. The station is placed well above the 
level of the Clyde river. 

It will be sufficient to describe but one 
station. The boiler house of the Yoker 
station is 186 feet long and fifty feet 
wide. It contains at present four Bab- 
cock & Wilcox water-tube boilers with a 
heating surface of 4,400 square feet each, 
and with superheaters capable of raising 
the temperature of the steam 150 degrees 
Fahrenheit. The steam pressure used wili 
be 165 pounds per square inch. The 
boilers are also supplied with Green econo- 
mizers. The brick chimney is 225 fect 
high. The present boiler room allows 
for the installation of five additional 
boilers of similar size, and the ultimate 
plans of the station call for five additional 
boilers, which will bring the complement 
up to fourteen. The boilers are fitted 
with the Roney mechanical stoker, and a 
complete mechamical coal-handling plant 
has been installed. 

The engine room of the Yoker power- 
house at present contains two Westing- 
house steam turbines rated at 2,000 kilo- 
watts, with an overload rating of 3,000 
kilowatts. The turbines are of the double- 
flow type, in which the steam enters at 
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the centre and exhausts at the two ends. 
Each turbine contains about 20,000 blades, 
and runs at 1,500 revolutions per minute. 
To cach is connected a Westinghouse 
2,000-kilowatt, 11,000-volt, twenty-five- 
cycle, three-phase generator of the rotat- 
ing field type. The turbines are oiled by 
gravity, the overflow of the bearings be- 
ing passed through coolers and returned 
to the storage tank in the roof of the 
boiler house. The present engine room 
has space reserved for two additional units 
of similar rating, which will bring the 
total equipment of the station to 9,500 
kilowatts. The exciters are separate units, 
each being driven by a vertical compound 
Westinghouse engine. These machines 
also supply power for operating the vari- 
ous motors about the plant. 

The condensers are of the vertical sur- 
face type. Each has 6,250 square feet of 
cooling surface, and each is provided with 
a steam-driven, two-stage, dry-air pump. 
Cooling water is circulated by means of 
a steam-driven centrifugal pump placed 
in the basement of the building. This 
water is drawn from a large well to which 
it is fed from the river. The condensing 
water is delivered to the hot well by a 
centrifugal pump, electrically driven. It 
is drawn from the hot well by means of 
two steam-feed pumps, and is delivered to 
the boilers. The station contains a thirty- 
ton electric crane with a span of forty- 
two feet, which is operated by three mo- 
tors. 

The switching appliances are contained 
in three galleries at one end of the en- 
gine room. On the first two floors are 
placed the oil switches and feeders. On 
the upper floor are the main _ bus-bars, 
placed in brick compartments, and the 
controlling board. The latter is a small 
desk directly facing the various instru- 
ments; from it all the switches and aux- 
iliary devices can be controlled. 

At the Motherwell station a cooling 
tower has been installed for the condens- 
ing water. This is of the natural-draft, 
enclosed type. It is built entirely of 
wood, and has a capacity for cooling 
220,000 gallons of water per hour from 
120 degrees Fahrenheit to eighty degrees 
Fahrenheit, with an air temperature of 
seventy degrees Fahrenheit. At this sta- 
tion the condenser is of the barometric 
jet type, and is guaranteed to give a 
vacuum of 27.5 inches when dealing con- 
tinuously with 80,000 pounds of exhaust 
steam per hour, if supplied with 348,000 
gallons of circulating water per hour at 
a temperature of eighty degrees Fahren- 
heit. 

From the Yoker station six feeders are 
earried for supplying power to the dis- 
trict between Clyde Bank and Scotsdoun. 
They are all laid in duplicate to provide 
for accidents. The extra high-tension 
cables were supplied by the British In- 
sulated and Helsby Cables, Limited. Of 
these there are twenty miles of 0.15-square- 
inch, three-core cable operating at 11,000 
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volts. The cables are provided with a 
copper sheath laid on the insulation im- 
mediately under the lead cover. Approxi- 
mately half the cables are to be drawn into 
earthenware ducts, and the other half are 
to be laid on the solid system in U-shaped 
earthenware troughs. The cables will be 
supported on bridge pieces, and the 


troughs filled with pitch and covered with. 


tiles. The high and low-tension cables 
for the Clyde Bank district were sup- 


plied by W. T. Henley’s Telegraph Works 


Company. The high-tension cable is a 


0.06-square-inch, three-core, lead-covered _ 


cable with impregnated paper insulation, 


for a working pressure of 3,000 volts. It ` 


was tested to 10,000 volts for fifteen 
minutes at the maker’s works, and to 
5,000 volts for one hour after laying and 
joining. It was drawn into. conduits. 
The low-tension cable is four-core, with 
three cores of 0.1-square-inch section, and 
the fourth core of 0.05-square-inch sec- 
tion. This is also insulated with impreg- 
nated paper, and lead-covered. These 
cables are for a working pressure of 400 
volts. They were tested at 2,000 volts 
at the works, and at 1,000 volts after lay- 
ing. The number of substations at present 
is ten for the Motherwell district and 
three for Yoker. The two districts will 
not be connected together at the present 
time. 
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The Annual Meeting of the American 
Society for Testing Materials, 
Atlantic City, N. J., June 29 to 
July 1. 

The annual meeting of the American 
Society for Testing Materials was held at 
Atlantic City, N. J., on Thursday, Fri- 
day and Saturday, June 29, June 30, and 
July 1. The sessions of the convention 
were devoted mainly to the reading and 
discussion of reports of committees. On 
the evening of June 29 a joint meeting 
was held with the Society for the Promo- 
tion of Engineering Education, when 
President C. B. Dudley delivered the 
presidential address on the subject of 
“The Testing Engineer.” 


> A 
Contract Let for United Engineering 
Building. 

The contract for the’ united engineer- 
ing building, which is to be occupied by 
the American Institute of Electrical En- 
gincers, the American Society of Me- 
chanical Engincers and the American In- 
stitute of Mining Engincers, has been let 
to Wells Brothers Company, New York. 
The building is to be on West Thirty- 
ninth street. The contract is for the sum 
of $795,000; which does not include al- 
lowances for the steam-heating plant, for 
the electric wiring and other similar ac- 
cessories, but relates simply to the gen- 
eral construction of the edifice. The work 
of excavating the foundation is already 
in progress, and building will begin 
shortly. It is expected that the building 
will be complete and ready for occupancy 
in October, 1906. 


` 
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Proposed Municipal Electric Power Station for the City of New York. 


N FEBRUARY 10, 1905, the Com- 
mission on Electric Lighting for 
the City of New York, consisting 

of Dr. Cary T. Hutchinson, Mr. Nelson 
P. Lewis and Mr. George F. Sever, handed 
Mayor George B. McClellan Report A, 
giving the cost of construction and op- 
eration of an electric power plant and 
system of distribution for the boroughs 
of Manhattan and The Bronx, having a 
capacity sufficient to supply all the light- 
ing of streets, public places and public 
buildings that are now lighted by elec- 
tricity, and in addition, to substitute 
lighting by electricity for lighting by gas 
in all public buildings, that is, to 
eliminate the use of gas entirely from the 
city’s lighting, with the exception of the 
lighting of that part of the streets that 
are now lighted by gas. 

Report B, which was submitted by the 
commission on June 19, includes, in ad- 
dition to that covered by Repont A, plant 
and equipment to supply electric lighting 
for all the city streets, parks, buildings 
and public places, to the entire exclusion 
of gas, naphtha and other illuminants, in 
the boroughs of Manhattan and The 
Bronx. At present 290 miles of streets 
in Manhattan and the Bronx are lighted 
by electricity and 442 miles by gas or 
naphtha,—a total of 732 miles. This re- 
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15,000 are lights—an increase of 9,000 
over the number included in Report A. 
Investigations have shown that the city 
i3 paying for electric service in a number 
of buildings that it rents. This, to- 
gether with the lights required in build- 
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The commission believes that the 
costs given for the distribution sys- 
tem are probably somewhat excessive 
in that it has included a num- 
ber of very small groups of lamps at 
the ends of extremely long circuits, the 
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ARCHITECTURAL STUDY oF PowrER-HovusE PROPOSED BY THE COMMISSION ON ELECTRIC 


LIGATING FOR THE City oF NEw YORK. 


ings now under construction, such as the 
public library, and allowance for a num- 
ber of small motors used in various build- 
ings, increases the total sixteen-candle- 
power incandescent equivalent to approxi- 
mately 300,000. This report includes an 
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supply of which from this plant would 
be very uneconomical, and which prob- 
ably will not be included in the construc- 
tion. 

tecording wattmeters, installed in 
a number of public buildings for the pur- 
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ARCHITECTURAL STUDY oF PowER-HovusE PROPOSED BY THE COMMISSION ON ELECTRIC LIGHTING FOR THE CITY oF NEw York. SIDE ELEVATION, 
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port includes the lighting by electricity 
of these additional 442 miles of public 
streets, which are now lighted to a great 
extent by Welsbach mantle lights, there 
being some 28,000 such lights now in 
use. This will require approximately 


'Abstracted from Report B of the Commission on 
Electric Lighting for the City of New York. 


equipment of sufficient capacity to supply 
fifteen thousand 7.5-ampere arc lights, 
and a connected load of three hundred 
thousand sixteen-candlepower incandes- 
cent lights. 

The capacity of a central station re- 
quired for this work will be 15,000 kilo- 
watts. 


pose of determining the ratio of maxi- 
mum load to connected capacity, have 
shown that this ratio is somewhat less 
than the figure used in the previous re- 
port, and that it will amount, at the out- 
side, to not more than one-third of the 
connected load. 

A canvass made of the number of electric 
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motors and gas engines used in the various 
public buildings indicates that these 
amount to a total of about 1,000 electric 
horse-power in motors in about 500 units, 
and 600 horse-power in gas engines in 
about 140 units. Of the electric motors 
more than 500 are fan motors, of not 
more than one-twelfth horse-power each. 


PART Cross-SEcTION OF PoweEeR-HovusE WITH 
VERTICAL TURBINES. PROPOSED BY THE 
COMMISSION ON ELECTRIC LIGHTING FOR 
THE CITY OF NEW YORK. 

The estimates include the cost of substi- 

tuting motors for the old motors and for 

the gas engines. 

The general plan proposed in the re- 
port is the generation of the entire elec- 
tric supply in the form of alternating 
current, three-phase, at 11,000 volts, and 
sixty cycles, with one power station for 
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supply from 11,000 to 2,200 volts; also 
distributing-boards for the single-phase 
branch feeders from the substations to 
the various centres of distribution. Each 
centre of distribution will in turn con- 
tain the constant-potential transformers 
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Cross-SECTIUN OF PowER-HOUSE WITH HORIZONTAL TURBINES. 
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centres of distribution; and the delivery 
by single-phase three-wire branch circuits 
to the buildings. 

To secure close regulation it is planned 
to regulate the pressure at the trans- 
formers in each substation, either auto- 
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PROPOSED BY THE 


COMMISSION ON ELECTRIC LIGHTING FOR THE CITY OF New YORK. 


for the incandescent lights and motors to 
be supplied from that centre; these trans- 
formers will change from 2,200 to 230 
volts; the single-phase three-wire circuits 
or branches will be run from the centres 
to the various buildings to be lighted. 
The chain of delivery is then,—the gen- 
eration of electric power at 11,000 volts; 


matically or by hand, thus eliminating 
the drop im the feeders from the central 
station. The system is designed for a 
maximum range of pressure at the serv- 
ice connections of six per cent—that is 
to say, a variation of three per cent above 
or below the normal pressure. The small 
motors will be run from the single-phase 
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PART PLAN OF PoWER-HOUSE WITH VERTICAL TURBINES. PROPOSED BY THE COMMISSION ON ELECTRIC LIGHTING 


the boroughs of Manhattan and The 
Bronx; the delivery of this power to nine 
substations in Manhattan and five in The 
Bronx, by means of cables run under- 
ground in ducts, at 11,000 volts. Each 
substation will contain the transformers 
for operating the series arc light circuits, 
and constant-potential transformers for 
changing the pressure of a part of the 
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delivery at this pressure to various sub- 
stations; transformation at the substa- 
tions of part of the power for 7.5-ampere 
constant-current arc lamps; transforma- 
tion of the balance of the power from 
11,000 to 2,200 volts; delivery of this 
power by branch feeders to the centres 
of distribution; transformation of this 
power from 2,200 to 230 volts at the 


circuits; for the larger motors, of which 
there are very few, three-phase circuits 
will be provided. 

It is also proposed interconnecting the 
power-house in Manhattan and that in 
Queens by high-pressure cables, so that 
each may relay the other; and further, 
to connect each substation in Manhattan 
and The Bronx directly to the Queens 
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power-house, and similarly, each sub- 
station in Queens and Brooklyn to the 
Manhattan power-house. By this ar- 
rangement, a total interruption of service 
is made practically impossible. 

The plan calls for a complete under- 
ground system of distribution for Man- 
hattan; the cables to be run in existing 
ducts or extensions of them. The city 
has the right to use this duct system free 
of rental. 

For The Bronx it is planned to run 
underground cables to the various sub- 
stations and from these substations to run 
overhead circuits. The existing pole- 
lines will be utilized as far as possible. 
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ELECTRICAL REVIEW 
units, and a distribution by means of oil 
switches; the greater part of the auxil- 
laries are steam-driven; duplicate exciter 
sets and also a storage battery for excita- 
tion are provided. 

The power-house itself is made one of 
the substations, a small part of the space 
of one of the galleries being reserved for 
this purpose. 

Coal storage for more than 20,000 tons 
in the yard is provided in addition to 
the storage in the bunkers over the 
boilers; which will be sufficient to run 
the plant for six months. The coal will 
be delivered by barges at the bulkhead 
and will there be elevated to a tower, 
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with all ornamentation eliminated, —that 
is, of a building designed essentially for 
a power plant. However, an additional 
estimate showing the cost of improving 
this building to bring it up to the stand- 
ard shown in the drawing is given. 

The substation buildings will be plain 
brick structures, occupying a city lot. 
The plan of operation provides that each 
substation shall be the headquarters for 
the entire service supplied from it. In 
the substation an inspector will have liv- 
ing quarters, supplies will be carried, 
lamps cleaned and repairs made. The 
machinery can be placed upon one floor, 
and the upper one or two stories, as the 
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The city has the right, on payment of a 
rental, to use the poles of the electric 
light and telephone companies in The 
Bronx. 

The accompanying drawings show the 
general plan of the power plant. Two 
plans are presented,—one for vertical and 
the other for horizontal shaft turbines. 
The plans show a building for 20,000 
kilowatts; the estimates include the cost 
of building for 20,000 kilowatts, but pro- 
vide for an equipment for 15,000 kilo- 
watts. 

The general features of the plan provide 
water-tube boilere, steam turbo-generator 


crushed and weighed, and distributed 
either to covered bins in the yard or to 
the boiler house. 

The city has purchased a plot of ground 
bounded by Avenue A, Ninetieth and 
Ninety-first streets and the East river, af- 
fording an admirable site for a power- 
house of sufficient capacity not only for 
the present needs of the city, but for 
such extensions as will probably be re- 
quired within twenty years. The plot has 
an advantageous water frontage, and per- 
mits of an economical arrangement for 
the supply and delivery of coal. The 
estimates include the cost of a building 


case may be, left for living rooms and for 
supply and repair depots. 

The plans provide for the use of a 7.5- 
ampere, alternating-current series, en- 
closed arc lamp requiring about 480 watts 
at the lamp terminal. To replace the 
Welsbach and other gas and naphtha 
lamps now in use im the streets will re- 
quire approximately 9,000 arc lampe. 

The centres of distribution have uni- 
formly been placed in buildings contain- 
ing a large number of lights. At these 
centres the only machinery to be installed 
is transformers, requiring little attention, 
and distributing panels. It is planned to 


86 


put the necessary apparatus in a vault 
under the sidewalk of each of these build- 
ings, or to brick in a small enclosure in 
each building. Daily attention is not de- 
manded by the apparatus placed in these 
centres, an occasional inspection being all 
that is necessary. 

= On the principal streets of Manhattan 
the commission purposes duplicating the 
present iron poles; on other streets it 
purposes using poles of a somewhat dif- 
ferent character and provides mast-arms in 
order to bring the light more out into 
the street and away from the sidewalk. 
This is particularly desirable in The 
Bronx, where the foliage interferes con- 
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TABLE II. 
COST OF CENTRAL 8TATION. 


Vee Tere eT er eee . $350,000 


Building, complete, including excavation, filling of lot, bulkhead wall, 
concrete foundations for building and machinery, intake and discharge 
tunnels, power-house of brick, office buildings complete with interior 
fittings and plumbing, and two masonry chimneys, all of sufficient size 


to contain equipment of 20,000 kilowatts 
Land and building..................2006 | 
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775,000 
$1,125,000 


Complete equipment for 15,000 kilowatts, including boiler plant, turbo- 


generators, oil switches, cranes, coal storage and handling machinery, 
passenger elevators, and all accessories inside of the building..... ..... 
Coal and ash handling and storage plant outside of building.......... S 


1,250,000 
150,000 


Central station complete, with building for 20,000 kilowatts and equip- 


meut for 15,000 kilowatts................ 


Equipment for additional 5,000 kilowatts .. 
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$2,525,000 


$350,000 


Central station complete, with building and equipment for 20,000 kilowatts. $2,875,000 


acquired, and estimates by appraisers of 
lots for substations. The Blackwell’s 


TABLE I. 
CO8T OF COMPLETE PLANT FOR MANHATTAN AND THE BRONX. 
1. Real estate: Total. Arc. Incandescent. 
l For central station....... 0. .... 00005 ceo $350,000 $210,000 $140,000 
For substations................ ccc cee wees 193,000 160,000 77,000 
2. Central station : 
Building siiaoesedhedicecess Bote tee anor wots 775,000 465,000 310,000 
Equipment............... iets Saati Gee A 1,400,000 840,000 560,000 
3. High-pressure cables : 
11,000 volts. ....... . 492,000 295,000 197,000 
4. Substations: 
i Buildin o.6.ccntwasesateease! a Ra 250,000 150,000 100,000 
Equipment.............. PTNT es Noor 227,000 146,000 81,000 
5. Distributing circuits for incandescent lights... 285,000 ~—s....... 285,000 
6. Are light Circuits: .........serssse “oscae el sue 875,000 875,000 = ...... 
7. Centres of distribution ....... seventeen ety Nata "aiden 118,000 3... 118,000 
8. Service wattmeters......... o. Lses cece eee 22,000 Six. 22,000 
9: -Ducis Satellite a Geert aie eee OA ola na 114,000 103,000 11,000 
10. Poles, lamps, fixtures and eonnections......... 1,545,000 = 1,428,000 117,500 
11. Engineering and contingencies........ ... aa 665,000 463 000 202,000 
12. Interest during construction.... ..... ....... 256,000 178,000 78,000 
13. Grand total...... ....... eee ey bates $7,567,000 $5,269,000 $2,298,000 
Total per arc LAM Pisa 2055 ps eases, oor adios bobs cemeebagies sees 52 
Total per kilowatt of connected load of incandescent lights ..... 153 


siderably with the lights placed along the Island site referred to in the previous re- 


curb. ; | 

The cost of wiring the buildings for 
the additional incandescent lamps to re- 
place the present gas lamps is not in- 
cluded in the estimates, since this is a 
charge upon the change from gas to elec- 
tricity, and not upon the substitution of 
electric lighting by the city for electric 
lighting from private sources. 

There are a number of water pumping 
stations of small capacity in the various 
boroughs of the city. The commission be- 
lieves that all but the largest of these 
stations can be operated more economic- 
ally by electrically driven centrifugal 
pumps than by the present method. It 
has not estimated the saving due to this 
change, but believes it will be consider- 
able, and the additional installation cost 
not large. 

The accompanying tables give the cost 
of construction and operation of the plant 
described . 

In the above table i, one or two items 
require explanation. 

Item 1, real estate, includes the pur- 
chase price of two lots that the city has 


port is available, but objection has been 


urged against placing a power plant at 
this point, on the ground that the island 
may become a public park. 

Item 9, ducts: this is principally for 
cost of a duct system in Central Park, in 
which there are now no ducts. The city 
would have to pay the cost of this con- 
struction. 

If the building is constructed as shown 
in plans, with lower course of granite, the 
additional cost will be $130,000; if granite 
is substituted for terra cotta for columns 
and trimming, as well as the lower 
course, the additional cost will be 
$195,000. 

The lot included in the above estimate 
is sufficiently large for a plant of 40,000- 
kilowatt capacity. If the building is con- 
structed for 15,000 kilowatts only instead 
of for 20,000, as included in the estimate 
above, $175,000 should be deducted from 
the cost; on this basis, the total cost of 


TABLE III. ; 
TOTAL COST OF ELECTRIC ENERGY DELIVRRED TO LAMPS. 


Total cost at power-house, 43,000,000 kilowatt-hours at 0.7 cent........... $301,000 
Maintenance, repairs and inspection of distribution system................ 125,000 
Management ......... 0. ccc cece cece ecco TA T ET E E 50,000 
WOlAl isn. beria e aa A ahaa: GE TET $476,000 
Cost per kilowatt-hour delivered to lamps....... cesssosssessececsessesos , 1.884 cents 
(34,400,000 kilowatt-hours delivered.) 
TABLE IV. 
ANNUAL COST TO SUPPLY ONE ARC LAMP. 
Electric energy, 1,920 kilowatt-hours at 1.884 cents... ............06. oe $26.57 
Matena E s 646s senwee tens d Ghee cement an OR, Ae vas kG NEAR 8.00 
Depreciation....... EEE ha alata A E E E ke do west EE A Stain grea A E 17.21 
Interests ei Gude auue ers. at hogs SS. dienes ea E N E T weet 12.29 
Tota otuissere de Gist eae ek he SAE A wed ete EA eae ane eee $64.07 
TABLE V. 
COST PER KILOWATT-HOUR FOR ELECTRIC ENERGY DELIVERED TO INCANDESCENT LAMPS. 
ENCPGY.ncerecieciGeie a aaa a a ar ee eee Be aes a 1.88 cents 
Maintenances .<cocwv esse esnan ea aN T E E SE EA cieiaewes 0.75 “ 
DO PFeCiaViOW ig enrera E EEO DE 1.98 “ 
terestes geeta Saw neha a a E EE E Rieu aac 1.44 “ 
Totales rear e N a A EO EA ds EE AORA 5.50 cents 
TABLE VI. 
TOTAL OPERATING AND FIXED CHARGES. 
15.000 arc lights at 6t Orero sete tance eiai na E a $961,000 
5,600,000 kilowatt-hours at 5.5 Cents .... 2... cece ee eet eee ence ences 308,000 
Tohon esa nE oun ceguees Seen E tone a: Merete $1,269,000 
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building and equipment for a plant of 
15,000-kilowatt capacity will be $2,000,- 
000, equal to $133 per kilowatt. 
The annual output of the station will 
be: 
Kilowatt-Hours. 


For are lights.......0.........0008 36, 000,000 
For incandescent lights............ 


An efficiency of cighty per cent is 
assumed, hence the energy delivered to 
the lamp terminals is 28,800,000 kilowatt- 
hours for are service, and 5,600,000 kilo- 
watt-hours for incandescent service. The 
amount of energy used per annum for 


each lamp connected is considerably less 


in these estimates than that assumed in 
the previous report. 

From the total sum (table vi) there 
should be deducted the cost of operating 
and maintaining the nine isolated plants 
now in use or building, employing about 
sixty-three men, the operating cost of 
which will exceed $100,000. 

In the above tables, depreciation is 
taken at six per cent on the total of all 
the items of table i, with the exception 
of real estate, engineering and contin- 
gencies and interest during construction. 
Interest is taken at 3.5 per cent on the 
total costs. In the previous reports de- 
preciation was allowed for at eight per 


cent on corresponding items. The com- 
mission is of the opinion, however, that 
this is too liberal an amount, and has 
therefore changed it to six per cent, which 
it believes will correspond more nearly 
to the actual cost, in view of the present 
state of the art. 

The cost of supplying the service in- 
cluded in this report at the unit prices 
charged the city in the year 1904 would 
have been: 


15,000 are lights at $146..... .ee. $2,190,090 
3,600,000 kilowatt-hours at 10 cents. 560,000 
Total.... ae eesse vare adai $2,750,000 


The cost of eupplying this service, 
therefore, represents an annual saving on 
the prices that the city has been paying, 
of $1,481,000, equal approximately to a 
saving of twenty per cent on the invest- 
ment required. 

The total cost of all city lighting for 
the vear 1904 under the ruling rates, in- 
cluding gas and electricity, was $1,703,- 
265.56. Disregarding the interest and 
maintenance charges on the cost of the 
additional interior wiring necessary to 
light all public buildings by electricity, 
which charge is more than offset by the 
saving effected by shutting down the 
isolated plants now in operation, the pro- 
posed plant would according to the esti- 
mates given effect an annual saving of 
$434,000 over the cost under the existing 
conditions, under which two-thirds of tne 
street lighting and half of the public 
building lighting is done by gas. 
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HIGH-POWER SURGES IN ELECTRIC 
DISTRIBUTION SYSTEMS OF GREAT 
MAGNITUDE.: 


BY CHARLES PROTEUS STEIN METZ. 


In the following, I intend to give a re- 
view, investigation, and discussion of a 
high-power surge, which occurred in the 
high-potential distribution system of the 
Manhattan Railway, in New York, during 
the early days of its electric operation. 
The very complete data onthe phenomena 
occurring during the surge and the effects 
caused by it have been furnished by Mr. 
H. G. Stott, at that time superintendent 
of motive power of the Manhattan system. 
The surge resulted in a complete shut- 
down of the power station at 5.50 P. M., 
July 23, 1903, and again during the fol- 
lowing night at 12.45 A. M. 

At 5.50 P. M., July 23, the load on the 
generating station was 37,000 kilowatts 
and was being carried by six 5,000-kilo- 
watt, 11,000-volt, three-phase, twenty- 
five-cycle generators, Nos. 1, 2, 4, 5, 6, 
and 7. This power was being transmitted 
to a substation No. 1, located in the 
generating station, and also to seven 
other substations by three-conductor, 
lead-covered underground cables. 

The substation high-tension bus-bars 
were divided into as many sections as 
there were synchronous converters in- 
stalled and at the time of the trouble 
they were being operated with these sec- 
tion-switches open. 

All feeders to substations, except 4-C 
and %-C, were protected with static dis- 
chargers at the power-station end of cable, 
but not at the substation end. The dis- 
chargers consisted of nine air-gaps in 
series with three carbon resistances, each 
of 0.003 megohm resistance. Feedera to 
substations are designated by a number 
and a letter; the number denoting the 
number of substation and the letter the 
number of the feeder. For example, 
feeder 8-F is feeder F of substation No. 
8. 

At about 5.45 P. M., substation No. 7 
notified the power station that there was 
quite a lot of static discharge on cables 
in that station, but that it could not be 
located on any particular cable. Imme- 
diately after, substation No. 8 made a 
similar report and then the power station 
operator went to the cable gallery to 
examine static dischargers and try to lo- 
cate the trouble. He had examined the 
dischargers on two cables when a loud ex- 
plosion was heard; whereupon he ran up 
to the switchboard gallery, and as soon 


1 Abstract of a paper presented at the twenty-second 
apnual convention of the American Institute of Elec- 
trical Engineers, Asheville, N. C., June 19, 1905. 
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as he arrived there No. 4 generator short- 
circuited. Two or three seconds before 
the generator short-circuited, a synchro- 
nous converter in the power station arced 
over, and its positive direct-current cir- 
cuit-breaker opened. This circuit-breaker 
was arranged to operate on reverse current 
only. The explosion heard before the 
generator short-circuited came from a 
manhole just outside the power station, 
and was caused by a cable short-circuit- 
ing. When the generator short-circuited, 
the time-limit relays on generators Nos. 
1, 2, 4, and 5 opened their respective oil- 
switches, and the oil-switches of genera- 
tors 6 and 7 were opened by the switch- 
board attendant. As these relays were 
set to operate after three seconds, it is 
possible that the switchboard attendant 
opened switches 6 and 7 before the relays 
had time to act. 

On the feeder system the following oc- 
curred: feeder 8-F short-circuited at a 
joint 243 feet from the power station, the 
three conductors being blown out for 
about twelve inches, and one leg of the 
feeder punctured a porcelain insulating 
tube and grounded in the power station 
between the oil-switch and cable bell. 
Feeder 8-B broke down in a section, and 
at a point 23,980 feet from power station. 
The breakdown showed two legs com- 
pletely open and the other grounded. 
Feeder 2-E broke down at a joint 4,800 
fect from the power station, the break 
showing one leg open and grounded. 

At the power station the time limit 
overload relays on feeders 4-E, 4-F, 8-B, 
and 8-F opened their switches; the con- 
nections from the main leads to the static 
dischargers on feeder 4-A, 4-B, and 2-F 
burned off; the walls of the static dis- 
charger compartments of 4-B were 
cracked and snrung, and two small holes 
were burned in the end bell on the power 
station end of 2-F. 

At the substations no damage was done, 
but most of the reverse-current relays and 
some overload relays operated, showing 
that the converters in the substation were 
feeding back into the cable system. 

Careful investigation shows that the 
following damage was caused by the cables 
and generator short-circuiting: on gener- 
ator No. 4, twenty-eight armature bars 
and eleven connectors at the terminals of 
machine were broken, bent, or badly 
burned. On generator No. 1, the insula- 
tion at the end of a bar in phase “A” 
and one in phase “C” was punctured, 
showing that the pressure had jumped 
across the intervening air-gap of four 
inches; the pressure also Jumped from an 
end-connector of phase “A” to the frame, 
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a distance of six inches, and a number 
of overhanging ends of armature bars of 
phase “C” were slightly bent. On gener- 
ators 2, 5, 6, and 7, some of the armature 
bars of phase “C” were also slightly bent, 
showing excessive current. 

In addition to the damage mentioned 
above, some harm was done to the trans- 
formers supplying power for lights in the 
passenger stations. . 

Step-down transformers—11,000 to 
2,300 volts—for the lighting system are 
located at the substations. The current 
is transmitted to the passenger stations 
at 2,300 volts and is there transformed 
to 110 volts. 

When the cables broke down and the 
generator short-circuited at the power sta- 
tion, the fuses blew on nine of the 
2,300/110-volt lighting transformers, and 
on four of them several coils of the high- 
pressure winding short-circuited. 

The damaged parts of the system were 
cut out, and the power station and sub- 
stations again started. On the following 
night, July 24, at 12.45 A. M., a complete 
shutdown of the system again resulted 
from a surge. 

The load on station at the time was 
about 3,500 kilowatts, being carried by 
generators 1 and 5. A short time pre- 
vious (about midnight) the ground de- 
tectors on the 11,000-volt bus-bar indi- 
cated a 10,000-volt ground on one phase. 
Preparations were at once made to locate 
the ground by a process of elimination, 
by cutting out the feeders of each sub- 
station in turn. Some delay was caused 
by waiting for the adjacent substations 
to cut in enough synchronous converters 
to carry the load of the station cut out. 
Just as everything was ready to cut out 
substation No. 8, a synchronous converter 
in the power station blew its direct-cur- 
rent positive circuit-breaker. Imme- 
diately thereafter the following occurred : 

Feeder 4-F short-circuited in a section 
16,000 feet from the power station, burn- 
ing one conductor completely open and 
grounding another conductor. The cur- 
rent transformer in one phase of feeder 
3-D, and the relay on the transformer, 
burned out. 

One main lead from the bell at the 
power-station end of feeder 3-B burned 
off for about two inches at a point seven 
inches from the copper sleeve of the joint. 
The static discharger lead was connected 
at this point of main lead. The copper 
sleeve was found to be loose when the 
cable was repaired. The static discharger 
leads from this cable were burned off, the 
discharger compartment division walls 
were badly cracked and sprung, and a 
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hole one inch in diameter and another 
four inches by two inches was burned in 
the bell at the power-station end. On 
feeder 3-A the static discharger leads 
were burned off, and the discharger com- 
partment walls were slightly cracked. No 
damage was done elsewhere to the system. 
Regarding this occurrence, Mr. H. G. 
Stott makes the following comments: 


“A summary of the happenings of that 
night in their proper sequence is: 

“First: a static discharge over the high- 
tension insulators and cables was observed 
in substations Nos. 7 and 8. 

“Second: within a few minutes a 
feeder short-circuited in tthe manhole 
mearest to the power station, blowing out 
about twelve inches of three-conductor 
cable, and raising the manhole and pave- 
ment all around it with a loud report. 

“Third: one of the six generators operat- 
ing in multiple short-circuited near the 
terminals, conductors on two turns of 
the winding being driven out until they 
struck the iron of the frame of the gener- 
ator; t. e., to say, the armature bars, which 
are two inches by one-eighth inch, three 
in each slot, were bent edgewise for over 
six inches, showing that the force bend- 
ing them probably amounted to at least 
3,000 or 4,000 pounds. 

“Fourth: practically simultaneously 
several of the three-conductor feeders 
from substations 8, 4, 3, and 2 short- 
circuited, some of them in the manholes 
at a greater or less distance from the 
power station, and some of them on the 
static dischargers in the power station, 
and one acrose an end bell in the power 
station. No damage took place in the 
substation. 

“Upon examination, one of the genera- 
tors, which was apparently otherwise un- 
injured, showed that the current had 
Jumped across between the end connectors 
near the end of one phase, a distance of 
four imches, through the air. At another 
point on another phase of the same ma- 
chine marks showed that the current had 
jumped from one of the end bars to the 
iron through the air, a distance of six 
inches. Other arcing distances showed 
conclusively that the potential must have 
risen to not less than 70,000 volts. 

“The above is a brief résumé of what 
happened. 

“My own opinion is that the source 
of all the trouble was in the feeder in the 
manhole next to the power station break- 
ing down the insulation to ground; this 
caused the static to show up at the sub- 
station; the large capacity current of the 
system burned the insulation of the neigh- 
boring conductors in the three-conductor 
cable, and formed a short-circuit which 
blew out the arc, due to the sudden ex- 
pansion of air in the manhole from the 
heat generated by approximately 70,000 
kilowatts (each machine being capable of 
giving out 12,000 kilowatts). The are 
was probably reestablished several times, 
thus setting up an oscillating current, and 
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giving rise to the potential above men- 
tioned.” 

The most characteristic feature was 
the enormous volume, and relatively very 
low frequency of the oscillating surge oc- 
curring in this system. This explains the 
severity of the destruction and its wide- 
spread extent. Any oscillation of very 
high frequency could be local only and 
could not extend over any considerable 
part of such a system, since the high 
capacity of the cables necessarily would 
act as a short-circuit to any very high- 
frequency oscillation. 

The trouble was undoubtedly started 
in the manhole next to the power-house 
by a spark-discharge between one of the 
conductors of feeder 8-F and the cable 
armor, possibly due to the gradual break- 
ing down of a weak spot in a cable joint. 

This spark-discharge between conduc- 
tor and cable armor, or ground, was os- 
cillating in character, local in extent, and 
of moderate power and pressure, but of 
rather high frequency. It was the dis- 
charge of a condenser of a pressure equal 
to the pressure between conductor and 
gound; that is, the Y pressure of the 
system, or about 6,400 volts, and the 
capacity and imductance between the cable 
conductor and ground. The capacity and 
inductance, however, in this case were 
distributed. 

The length of cable from the substation 
where the electrostatic displays were ob- 
served to the point of discharge in the 
manhole was 26,780 fect. The estimated 
capacity between conductor and ground 
was approximately 0.115 microfarad, and 
the inductance between conductor and 
ground 0.106 millihenry per 1,000 feet 
of cable, or a total of 3.07 microfarads 
and 2.83 millihenrys respectively. 

The spark passing in the manhole from 
the conductor to the cable armor, that 1s, 
to the ground, connects the conductor to 
the ground by an are. The potential dif- 
ference E between conductor and ground, 
therefore, falls to zero, or practically 
zero, while a current I flows toward the 
break, which is the charging current. of 
the system against ground, or about 200 
to 300 amperes. With the potential dif- 
ference E disappearing, the current in 
the short are shunted by capacity hlows 
out the are explosively, and so discon- 
nects the conductor from ground. At the 
moment when the grounding are opens, 
E = 0, I = ù = constant, in the con- 
ductor, at least near the fault. The cur- 
rent îi, still flowing toward the fault pro- 
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duces a potential difference in the conduc- 
tor, so that as a result of this period we 
wt zero current, but a potential difference 
E = e, in the conductor, at least at and 
near the fault. This potential difference 
ĉe again causes a spark to jump at the 
fault, and again grounds the conductor. 
In the moment when the spark jumps I = 
0; Ev e 

We have the two periods succecding 
each other, the starting condition of each 
being the final condition of the preceding : 

a. From the moment where the are 
at the fault ruptures until a spark re- 
stants it. During this period the conduc- 
tor is mot connected to ground at the 
fault. 

b. From the moment where the arc 
starts at the fault until it ruptures itself 
again, or while the conductor is grounded 
at the fault. 

This results in two oscillations of wave 
trains, originating at the fault and alter- 
nating with each other. 

The two wave trains cause a successive 
series of impulses of high electromotive 
force but zero current, and of high cur- 
rent, but zero electromotive force to run 
along the circuit, starting from the fault 
and traveling toward the substation 8 
with such a velocity that the distance, 
26,780 feet, is traversed during one-fourth 
cycle of the fundamental frequency of os- 
cillation, which in this case is found to be 
N, = 2,670. The velocity of wave propa- 
gation is therefore 4 X 2,670 X 26,780 = 
285 X 10° feet per second = 54,000 miles 
per second, or about thirty per cent of 
the velocity of light. 

The duration of the successive periods 
of current and of electromotive force de- 
pends on the conditions existing at the 
starting point of the wave; that is, at the 
fault in the manhole, but not directly on 
the constants of the rest of the circuit, 
and as a rule the duration of the period 
of high electromotive force and the period 
of high current are not equal. These suc- 
cessive wave-trains constitute a cychc 
phenomenon with a frequency of 13,000 
cvcles. 

These waves of current and electromo- 
tive force which travel along the circuit 
from the source of disturbance with high 
frequency are in their simplest form flat- 
topped with steep wave front and back. 
The steepness of wave front and back de- 
pends upon the rapidity with which the 
arc at the fault establishes itself and rup- 
tures, und also upon the distance from 
the starting point. 

Where these waves meet obstructions, 
as localized inductance, the steepness of 
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the wave front results in the induction of 
high electromotive forces of very limited 
extension, and gives the pyrotechnic dis- 
plays observed at the switchboards of high- 
pressure stations when there is a dis- 
turbance on the line, which sometimes are 
called “static.” Due to their very limited 
power, these phenomena are relatively 
harmless of themselves; their danger 
rather lies in producing or establishing a 
path for short-circuits or surges of high 
power,-as happened in the case under 


= discussion. 


Localized inductance offers some pro- 
tection to the system against these waves 
even if the inductance is very small. For 
instance, assuming 11,000 volts and 300 
amperes as full load condition of the 
feeder cable and an inductance of 0.05 
millihenry inserted, this inductance at 
the impressed frequency of twenty-five 
cycles would give a reactance r, = 0.008 
ohm; hence 300 amperes consume 2.4 
volts or about one-fiftieth of one per cent. 

Assuming the maximuin current of the 
traveling wave as 300 amperes and at the 
steepest part of the wave to change in 
strength 250 amperes during $ = 1°; 
that is, ¢ = 1/360 x 2,670 = 1.04 x 10° 
seconds. This gives d i/d t = 240 x 
10, and the counter-electromotive force 
which this wave front would meet in such 
a reactive coil would be: 

L di / d t = 12,000 volts. 

I have dwelt somewhat fully on this 
svstem of wave-trains and the frequency 
of propagation along the circuit, since I 
believe this phenomenon of a third fre- 
quency, besides the impressed frequency 
and the frequency of circuit oscillation, 
has not before been fully recognized. It 
seems, therefore, that in an electric circuit 
containing distributed capacity and in- 
ductance, as in an underground cable, a 
long-distance transmission line, or in the 
high-pressure winding of a transformer 
or high pressure generator, three distinct 
frequencies must be recognized that are 
essentially independent of one another. 

1. The impressed frequency supplied 
by the generating system, of twenty-five, 
forty, or sixty cycles as fundamental, and 
their odd multiples as higher harmonics 
or wave-shape distortion, which higher 
harmonics are usually of small or even 
negligible magnitude. 

2. The frequency of oscillation of the 
svstem, or natural period of the circuit, 
depending on the constants of the circuit, 
mainly the capacity and the inductance, 
aml consisting of a fundamental frequency 


N, —, where I, and C, are 


l 
T £71, Cy 


the inductance and capacity respectively 
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of the total circuit, and all the odd mul- 
tiples thereof as higher harmonics. The 
relative magnitude of fundamental and 
higher harmonics depends on the distri- 
bution of pressure and current in the cir- 
cuit at the moment where the oscillation 
starts. As a rule the higher harmonics 
are not negligible, but usually rather pre- 
dominate. 

3. The frequency of circuit disturbance 
which has no direct relation to impressed 


. frequency or to the natural period, but 


depends upon the character of the dis- 
turbance. It appears as a system of waves 
traveling along the line, and results in 
the static displays at the end of the line; 
that is, at the station switchboards. In 
its simplest form, as a single wave or 
impulse traveling along the circuit (fre- 
quently visible to the eye as a luminous 
streak), it probably appears when a 
moderate lightning flash or side discharge 
strikes a transmission line, and from there 
to the ground, giving at a point of im- 
pact a sudden rise of pressure against 
ground, immediately relieved by the dis- 
charge to ground. 

This phenomenon, so far as I know, 
has never been investigated from the 
theoretical point of view. While of itself 
rather harmless, its danger consists in 
the self-destructive forces that it may set 
into play. In the circuit under discussion 
here the impressed frequency is twenty- 
five cycles, the natural period 2,670 cycles. 
The frequency of the static display is 
13,000 cycles, but of such steep wave front 
as to correspond to a far higher fre- 
quency, possibly of the magnitude of 
200,000 cycles per second. 

In the breakdown in the Manhattan 
system, starting with a spark discharge 
between conductor and cable armor in a 
faulty joint in the manhole near the 
power station, attention was called to the 
disturbance by the arrival.of the wave 
trains and the resultant static displays on 
the cables and switchboards of the next 
substations. No direct harm was done 
by this “static,” but before the fault could 
be located and cut out, the spark discharge 
had reached the next conductor of the 
cable and started a short-circuit between 
two conductors. With six generators of 
5,000-kilowatt rating and a momentary 
maximum of 12,000 kilowatts each, and 
the synchronous converters feeding back 
into the short-circuit as evidenced by the 
opening of the reverse-current relays in 
the substations—it probably is a conserva- 
tive estimate to assume that for a short 
period a power of 100,000 kilowatts was 
concentrated in the short-circuiting are 
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in the manhole. The energy of 100,000 
kilowatts applied during only one-tenth 
second equals the explosion of about half 
a pound of dynamite. 

The explosion tore off the insulation 
and protection of the conductor, and a 
flaring arc started in the manhole, and 
being oscillating or self-rupturing in 
character, created a surge of low fre- 
quency and enormous power in the whole 
system, beyond the disruptive strength 
of any part of the system or any protective 
device. This short-circuit oscillation was 


a surge of the whole system throughout, 


and almost instantaneously caused all the 
breakdowns in feeders, cables, cable-bells, 
transformers, generators, etc. The static 
protectors apparently discharged and 
somewhat lowered the pressure, but could 
not be expected to take care of the 
enormous volume of the surge. Some 
burned up explosively due to the excessive 
pressure imposed upon them. 

From the data available I estimate the 
capacity of the system between two con- 
ductors as C = 76 microfarads. In series 
with this capacity is the self-inductance of 
the generating system. Extensive tests 
which I made some years ago on a long- 
distance system at high pressures with 
aid of the oscillograph, proved that ithe 
electric oscillations due to changes of cir- 
cuit conditions, when occurring in a high- 
pressure line, are not limited to the line 
but extend back into the generating sys- 
tem even if the generators are separated 
by transformers from the oscillating line, 
as was the case in my experiments. That 
is, the whole system, including generators, 
oscillates electrically. This has since been 
corroborated by observing that a break- 
down in one feeder causes breakdowns in 
other feeders issuing from the same gen- 
erator bus-bars, and therefore that the 
oscillation passes into and over the main 
generator bus-bars. 

Assuming that the short-circuit current 
or synchronous impedance current of these 
generators at full pressure and no-load 
excitation is about three times full-load 
current or approximately 800 amperes, 
gives a synchronous impedance of cight 
ohms Y. We may probably assume that 
somewhat less than one-half of this is 
‘self-inductive reactance participating in 
the oscillation, and that the rest is arma- 
ture reaction. 

With the understanding that there is 
some reactance in the station wiring, cur- 
rent transformers, ete., we may assume 
the self-inductive reactance per generator 
as about four ohms, corresponding to an 
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inductance of 25.5 millihenrys. The self- 
inductance of the six generators in cir- 
cult. during the accident then is: 4.25 mil- 
lihenrys. Allowing 0.25 millihenry for 
effective resultant inductance of the cable 
system gives a total inductance of 4.5 
nullihenrys. 
The fundamental frequency of the 
surge of the whole system would be 
I 


- = 270 cycles, or quite 


tr VLC 
low. 
With C = %6 microfarads, L = 4.5 
millihenrys. and e = real = 6,340 
V 3 


volts per phase, the instantaneous short- 
circuit current or the volume of the surge 
would be: 


t = €/2 w N L = 9,000 amperes. 


Where N = impressed frequency, and the 
pressure of oscillation: 


@ = ? r N, L i = 68,800 volts per phase, 


or 119,000 volts between lines, where N, 
== frequency of oscillation. 

With such a volume of surge all break- 
downs that occurred would also be oscil- 
lating and therefore would not relieve the 
system by discharging the oscillation, but 
set up secondary oscillations. I observed 
this same feature in the experimental testa 
referred to above, where im one instance 
I had three oscillating circuits simul- 
ultaneously in existence, and still enorm- 
ous electrostatic displays. 

Thirty-two static protectors of 0.003 
megohm, each, hence of a total delta re- 
sistance of 282 ohms, and a “Y” resist- 
ance of ninety-four ohms, would, at 100,- 
000 volts delta or 58,000 volts Y, carry 
off about 630 amperes or seven per cent, 
and therefore lower the pressure of os- 
cillation by seven per cent, that is, to 
about 110,000 volts between lines, but 
they would be loaded far beyond their 
capacity, as evidenced. 

As seen, the most prominent features 
of the surge seem to have bcen its 
enormous volume and relatively low fre- 
quency, which account for its wide extent 
and destructiveness. 

From another phenomenon we can also 
estimate the approximate frequency of 
the surge. The burning out of the fuses 
of some 2,300-volt transformers without 
destruction of these transformers is ex- 
plained by assuming that the high- 
pressure oscillation penetrated to these 
transformers and that their primary 
pressure rose so as to bring the iron of 
the transformers beyond magnetic satura- 
tion and blow the fuses by the excessive 
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exciting current, due to magnetic satura- 
tion. This did not occur in the 11,000- 
volt transformers, which were operating 
at lower magnetic density; while the 
2,300-volt transformers, built originally 
for higher frequency, were operating 
normally at fairly high density on the 
twenty-five-cycle circuit. 

From this we may estimate the fre- 
quency of the surge. Twenty-five-cycle 
transformers are necessarily operated at 
fairly high magnetic density, so that in- 
creasing the normal magnetic density two 
or threefold results in such high satura- 
tion as to blow the fuses by the exciting 
current. The magnetic cycle of the surge 
is superimposed upon the normal mag- 
netic eycle of the transformer. It then 
depends at what point of the normal cycle 
the abnormal cycle started. If at the 
maximum point, an abnormal cycle of 
one-half the amplitude of the normal 
cycle would double the density and so 
saturate. If at the negative maximum 
point, an abnormal cycle would have two 
times the amplitude of the normal to 
treble the density. The most probable is 
that the abnormal cycle or the surge 
started near the zero point of the normal 
cycle or near the maximum point of the 
circuit pressure and then at 1.25 times 
the amplitude of the normal cycle, the ab- 
normal cycle would increase the density 
2.5 times. 

Assuming from the striking distance a 
pressure of 80,000 for the oscillation, or 
7.2 times normal pressure, to give an 
abnormal cycle of 1.25 times the ampli- 
tude of the normal cycle would require 
a frequency of nine times the normal 
frequency or 225 cycles respectively. The 
frequency of oscillation therefore would 
probably be in the neighborhood of 225 
cycles. 

The shutdown of the generating station 
ultimately stopped the surge. I should 
believe it quite possible, however, that be- 
sides the breakdowns which have been ob- 
served by their destructive effect, some 
more breakdowns have occurred lasting so 
short a time before the taking off of the 
generating system as not to cause any 
noticeable destruction, and merely weak- 
ening and partly breaking. down the in- 
sulation. The breakdown occurring again 
toward midnight I attribute to such a 
partial breakdown, which was completed 
by some small oscillation as the opening 
of a converter circuit-breaker. 

Two years have passed now, and I be- 
lieve no further surge of this magnitude 
has occurred, and a protection of the sys- 
tem has been devised. 


July 15, 1905 


EXPERIMENTS ON THE VALTELLINA 
RAILROAD. 


BY FRANZ KOESTER. 


The construction and equipment of the 
Valtellina Railroad, in the northern part 
of Italy, have already been fully described 
in the technical press. It is now our 
pleasure to describe to our readers the 
various experiments performed on this 
road during its operation of over two 
years. 

At the power-house 30,000-volt, three- 
phase, alternating current, fifteen cycles, 
is generated. This current is supplied to 
the motors at a voltage of 3,000. 

On the continent of Europe, where the 
use of high-tension alternating current 
was believed to be the best system for 
heavy traction, no doubt was felt but that 
this phenomenal undertaking would prove 
satisfactory. Much of the efficiency of 
this system is due to the designer of the 
Valtellina Railroad, Mr. Koloman von 
Kando, of the Ganz Company, in Buda- 
pest. 

Following is an abstract of a recent 
article by Mr. Eugen Cserhati in Zett- 
schrift des Vereines Deutscher Ingenieure. 

The total capacity of the power plant 
is 8,000 horse-power, but as there are 
only ten motor-cars and five electric loco- 
motives in operation, only about 3,000 
horse-power are used, having reserve 
power sufficient to handle the traffic on 
the proposed extensions from the present 
southern terminus Lecco to Como, to 
Milano and to Bergamo. 

The operation of this road is such that 
the fluctuations in load on the power 
stations are very slight, which advantage 
is further increased by the use of water 
rheostats, by means of which very gradual 
starts are obtained. 

This road being built partly as an ex- 
periment on a large scale, wooden suspen- 
sion poles were used, which after four 
vears are found to be in good condition. 
At the end of the fifth year probably five 
per cent of these will have to be replaced, 
which shows conclusively that a more ex- 
pensive primary installation, +. e., iron 
poles, would prove more satisfactory for 
work of this character. A small percent- 
age of the porcelain insulators, both high 
and low tension, had to be replaced on 
account of cracks, etec., but in no case did 
these changes necessitate interruption of 
the service. The Ambroine insulator, 
used for the trolley wire, proved most 
satisfactory. 

After fourteen months’ operation by 
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the contractors and two years by the pres- 
ent operators only 0.7 of one millimetre 
has been worn from the trolley wire, 
which speaks very highly for the rolling 
contact used in this equipment. During 
the early part of the operation some trol- 
ley breaks occurred, due to the improper 
installation of the supports, but this has 
béen entirely rectified. Snow and hoar- 
frost, generally very troublesome in mount- 
alnous countries, did not prove particu- 
larly so. 

The only trouble with the lightning ar- 
resters placed along the line was due to 
the freezing of the water in the clay pipes, 
through which the arresters were 
grounded. This difficulty has now been 
overcome by the use of a solution of gly- 
cerine. The lightning itself had caused 
no trouble. 

The operation of the transformers was 
found to be so satisfactory that reserve 
units were unnecessary. Extra primary 
and secondary coils were, however, sup- 
plied, which, should occasion require, can 
be installed without interruption of serv- 
ice by cutting out that particular station 
and supplying power for its section from 
the two adjoining substations. During 
three and one-half years of operation only 
one single transformer has been damaged, 
at the station at Cosio, the cause of which 
was never discovered. An order has been 
placed by Rite Adriatica, the present 
operator, for a 430-kilowatt transformer, 
to be placed in a closed car and used as a 
portable reserve substation. 

As previously mentioned, the trolleys 
used in this installation have proven very 
satisfactory. They consist of cylinders of 
electrolytic copper, which have been run 
as much as 12,000 miles. In the second 
year experiments were tried using Man- 
nesmann pipes coated with copper. It 
was found necessary to renew this copper 
after running 6,000 miles, but this can be 
done at very small expense. 

For two and one-half years of operation 
of the motors by the manufacturers and 
contractors they caused no trouble, but 
after eight months’ operation by the pres- 
ent operators serious trouble developed on 
account of oi] being thrown from the 
bearings. This oil, containing acids, on 
being thrown into the rotor destroyed the 
insulation on the leads from the conduc- 
tors to the collector rings causing short- 
circuits. It was also thrown into the 
stator causing short-circuits there in like 
manner. This has now been remedied by 
the use of oil deflectors. In order to make 
these changes, however, it was necessary 
to place every motor-car in the repair shop 
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from three to four months and replace all 
bearings. It will be noted that this 
trouble was due to mechanical and not 
clectrical defects. 

It was at first feared that trouble might 
arise on account of the small air-gap of 
two millimetres, but this fear proves to 
have been groundless, as after three and 
one-half years of operation no trouble has 
arisen from this cause, and the motor 
bearings have in no case worn more than 
0.3 millimetre. Trouble was at first ex- 
perienced on account of the small capac- 
ity of the fuses on the cars, but this has 
now been remedied. Some trouble was 
experienced with the connecting rods be- 
tween the motors and the driving wheels, 
which developed on excessive overloads, 
after the rods had been in use for one year 
without inspection. 

For operating the switches, rheostats, 
trolley poles, ete., compressed air is used. 
The fear which was at first entertained in 
regard to this system has proven ground- 
less, and the three locomotives which were 
at first used with direct-control have now 
been fitted with the compressed air system. 

During twenty-one months the average 
travel per car ner month was 28,000 
miles and the maximum was 47,000 miles. 
During this time of record there have 
occurred only two accidents which have 
damaged the motor-cars of the trains. 
The average annual travel of motor-cars 
and locomotives was 54,351 kilometres, 
while that of all steam locomotives 
previously used on the road was 27,720 
kilometres, showing an increase of ninety- 
six per cent due to electrification. These 
figures show that approximately only onc- 
half as many electric as steam locomotives 
are required, which means a material sav- 
ing in capital invested in rolling stock. 

During the operation of this road only 
one fatality has occurred, which was one 
to an employé in the switching room of 
a  transformer-house. This accident 
might have happened with any other sys- 
tem. 

Much has been said in opposition to 
double trolley systems on account of the 
complications at crossings and switches 
and on account of the extra suspension 
wires and insulators. With a single-phase 
system, however, the total cross-sections 
of copper would be increased thirty per 
cent and this increase would more than 
counterbalance the saving in other re- 
spects. No difficulty was experienced at 
crossings and switches on account of 
the double trolley, by either the local or 
express trains. In the case of the latter, 
however, the poles are automatically 
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lowered by air pressure while passing 
stations. 

An argument used against this system 
is the fact that only two running speeds 
are possible. The schedule is so arranged 
that ordinarily a train will coast into a 
station before braking. Should a train 
be behind its schedule, however, the lost 
time can be made up by applying the 
brakes while at a higher speed. It is 
reported that as much as nine minutes 
have been made up in a run of fifteen 
miles. Several locomotives are now im 
course of construction, designed by Mr. 
von Kando, for three and four speeds, 
for use on railroads in very hilly sections. 
The Valtellina railroad has proven that. 
in spite of the greater weight of the loco- 
motives, they are much more ad- 
vantageous than the motor-cars. A great 
disadvantage of the latter is that in case 
of accident to the motors it is necessary 
to put the car out of commission as well 
as the motors, while with a like accident to 
the motor equipment of a locomotive the 
total number of cars in operation would 
remain unchanged. Another objection to 
the motor-car is the necessity for the mo- 
torman to pass through the car in re- 
versing the directions. In spite of all 
this the motor-car has certain advantages 
in other particulars, as up to September. 
1904, some steam locomotives were still 
in operation. For part of the freight serv- 
ice it will be seen that the electrification 
of a railroad may be accomplished without 
much difficulty. Much of this road lies 
in tunnels on account of the mountainous 
character of the country. Here was 
found the only difficulty with the steam 
locomotives, as it was necessary to clean 
the Ambroine insulators from two to 
three months with petroleum. 

The satisfactory operation of this Val- 
tellina railroad, which was new in its 
details as well as in principle, is probably 
due to a large extent to the valuable ex- 
perience gained by Messrs. Ganz & Com- 
pany, of Budapest, in their experimental 
railroad and during the construction of 
the lines at Evian-les-Bains on lake 
Lucien and the military industry railroad 
at Woellersdorf in Austria. 

— o 
Postal, Telegraphic and Railway 
Systems of Korea. 

Under date of May 8, 1905, the United 
States minister to Japan’ (Lloyd C. Gris- 
com) transmits the following ofħicia! 
translation of the agreemont between the 
governments of Japan and Korca, and 
published in the official gazette on April 
28, 1905, whereby the postal, telegraphic, 


an| railways systems of Korea are trans- 
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ferred to the control of the Japanese gov- 


ernment. 
AGREEMENT. 


The imperial governments of Japan 
and Korca, finding it expedient from the 
standpoint of the administration and 
finances of Korea to rearrange the system 
of communication in that country, and by 
amalgamating it with that of Japan to 
unite the two systems into one common 
te the two countries, and, having seen the 
necessity, with that object in view, of 
transferring the post, telegraph, and tele- 
phone services of Korea to the control of 
the Japanese government, Havashi Gon- 
suke, envoy extraordinary and minister 
plenipotentiary of Japan, and I-hayeng, 
minister of state for forcign affairs of 
Korea, each invested with proper author- 
ity, have agreed upon and concluded the 
following articles: 

Article I. The imperial government of 
Korea shall transfer and assign the con- 
trol and administration of the post, tele- 
graph, and telephone services in Korea 
(except the telephone service exclusively 
pertaining to the department of the im- 
perial household) to the imperial Japanese 
government. 

Article II. The land, buildings, fur- 
niture, instruments, machines and all 
other appliances connected with the sys- 
tem of communications already estab- 
lished by the imperial government of 
Korea shall, by virtue of the present 
agreement, be transferred to the control 
of the imperial Japanese government. 

The authorities of the two countries 
acting together shall make an inventory 
of the lands, buildings, and all other re- 
quisites mentioned in the preceding para- 
graph which shall serve as evidence in the 
future. 

Article III. When it is deemed neces- 
sary by the Japanese government to ex- 
tend the communication system in Korea 
they may appropriate land and buildings 
belonging to the state or to private per- 
sons; the former without compensation 
and the latter with proper indemnifica- 
tion. 

Article IV. In respect of the control 
of the communication service and the cus- 
tody of the properties in connection there- 
with, the Japanese government assume on 
their own account the responsibility of 
good administration. The expenses re- 
quired for the extension of the communi- 
cation services shall also be borne by the 
imperial government of Japan. The im- 
perial government of Japan shall officially 
notify the imperial government of Korea 
of the financial condition of the system 
of communications under their control. 

Article V. All appliances and ma- 
terials which are deemed necessary by the 
imperial government of Japan for the 
control or extension of the svstem of com- 
munication shall be exempt from all 
duties and imposts. 

Article VI. The imperial government. 
of Korea shall be at liberty to maintain 
the present board of communication so 
far as such retention does not interfere 
with the control and extension of the 
services by the Japanese government. The 


Vol. 47—No. 3 


Japanese government in controlling and 
extanding the services shall engage as 
many Korean officials and employés as 
possible. 

Article VII. In respect of the arrange- 
ments formerly entered into by the 
Korean government with the governments 
of foreign vowers concerning the post, 
telegraph, and telephone services, the 
Japanese government shall in behalf of 
Korea exercise the rights and perform the 
obligations pertaining thereto. Should 
there arise in the future any necessity for 
concluding any new convention between 
the government of Korea and the govern- 
ments of foreign powers concerning the 
communication services, the Japanese gov- 
ernment shall assume the responsibility 
of concluding such convention in behalf 
of the Korean government. 

Article VIII. The various conventions 
and agreements respecting the communi- 
cation services hitherto existing between 
the governments of Japan and Korea are 
naturally abolished or modified by the 
present agreement. 

Article IX. When in future as the re- 
sult of the general development of the com- 
munication system in Korea there is some 
adequate profit over and above expendi- 
tures defrayed by the Japanese govern- 
ment for the contro] and maintenance of 
the old services and for their extensions 
and improvements, the Japanese govern- 
ment shall deliver to the Korean govern- 
ment a suitable percentage of such profit. 

Article X. When in the future an 
ample surplus exists in the finamce of 
the Korean government, the control of 
their communication services may be re- 
turned, as the result of the consultation 
of the two governments, to the govern- 
ment of Korea. 


Gutta-Percha and Rubber Trade of 
Singapore. — 

According to United States Consul- 
General Richard Guenther, of Frankfort, 
Germany, the German consul-general at 
Singapore reports that gutta-percha ex- 
ports to the value of $6,570,000 were 
shipped from that port in 1903, coming 
chiefly from Dutch North Borneo, Pe- 
nang, and Sumatra, and a smaller amount 
from the Sulu archipelago. Of the 
amount exported, $3,891,464 worth went 
to Great Britain, $2,213,019 worth to 
Germany, and $207,131 worth to the 
United States. The statistics for 1904 are 
not yet complete. 

In 1903 Singapore exported $236,297 
worth of india-rubber (nearly all to Great 
Britain) and $1,108,989 worth of Borneo 
rubber, of which $336,121 worth went to 
Austria, $372,922 worth to the United 
States, $216,150 worth to Great Britain, 
and smaller amounts to Japan, France, 
Italy, and Germany. The shipments of 
Borneo rubber during 1904 have consider- 
ably increased. 
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THE PROPERTIES OF MAGNETS MADE 
OF HARDENED CAST IRON.' 


BY B. O. PEIRCE. 


During the last six or seven years a 
large number of d’Arsonval galvanom- 
eters, in which the permanent fields are 
due to hardened and artificially seasoned 
cast-iron magnets, have been used in the 
physical laboratory of Harvard University 
in competition with similar instruments 
furnished with hardened forged-steel mag- 
nets from the shops of well-known makers. 
For nearly five years also magnets of 
the same kind have been employed in 
standard mirror ampere-meters and volt- 
meters fixed in the laboratory, in cases 
where it was desirable that the indica- 
tions of the instruments should be trust- 
worthy within one part in a thousand of 
their larger deflections, over a considerable 
range of room temperatures, Besides the 
cast-iron magnets which we have made 
ourselves, we have of late used a number 
of others in moving-coil galvanomcters 
purchased in the market—some of the best 
of them from the Leeds & Northrup Com- 
pany. 

It early appeared from tests made on 
these instruments, that whereas good iron 
castings as they come from the foundry 
make most unsatisfactory magnets, so far 
as permanence is concerned, magnets 
made of castings properly hardened ‘and 
aged after being machined—if machining 
is necessary for the purpose to which the 
magnets are to be put—compare favorably 
in strength, in permanence, and in the 
relatively small changes of their moments 
with room temperature, with the best of 
tool steel magnets, even if in strength, 
though not in their other qualities, they 
fall a little behind magnets made, in a 
forming press, of steel specially prepared 
for the purpose. 

Although chilled cast-iron bar magnets 
have been used for a long time in a few 
forms of telephones, it is usually best to 
make straight magnets (which do not 
neel to be hammered) of steel; but the 
forging of steel for permanent magnets 
of complex forms, without spoiling it, 
demands a kind of skill which most tool- 
makers, even in the largest establishments, 
have not acquired, and it is generally diffi- 
cult to get satisfactory specimens of any 
very special shape of curved-stec! magnets 
unless one has access to such facilities as 
a few of the manufacturers of electrical 
measuring instruments have provided for 
themselves. It is true that the hardening 
of iron castings for magnetic purposes 
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also requires such skill as few persons 
possess, if the very best results are to be 
obtained, especially when the pieces to be 
treated weigh more than a pound or 
two; but a little practice will enable any 
good workman, who has a gas forge with 
blast powerful enough to raise the tem- 
perature of the iron uniformly nearly to 
the melting-point, to make good gray-iron 
castings of moderate size, hard enough for 
strong magnets, which will leave little 
to be desired so far as permanence 
is concerned. It has been my good for- 
tune to have the help of Mr. G. W. 
Thompson, the mechanician of the Jeffer- 
son Laboratory, who has had long experi- 
ence in treating cast iron, and who has 
made for me, by a process of his own, 
massive magnets with extremely low tem- 
perature coefficients. It is to be noticed 
that some of the secret methods of harden- 
ing cast iron, used by makers of small 
parts of machinery, do not fit the castings 
for making good magnets, and that case 
hardening, which affects the surface only, 
is useless. The character of the cold bath 
into which, while it is kept in violent agi- 
tation, the strongly heated castings to be 
hardened are plunged, seems to have con- 
siderable influence upon the result. 

At the very high temperature, just 
under the melting-point, to which the cast 
iron must be raised before it is suddenly 
chilled, the metal loses much of its tenac- 
ity, and slender pieces must be handled 
carefully lest they break like chalk. The 
chilled casting should be hard enough to 
scratch window glass, if not so readily as 
hardened tool steel will do it. It is vain 
to attempt to make any such gray- 
iron castings as I have used mag- 
netically hard by chilling them after 
they have been heated to the com- 
paratively low temperatures that one 
would use in making steel glass-hard. 
Every one who has attempted to harden a 
thick mass of tool steel uniformly, knows 
how difficult the task is: it is easy enough 
to get the outer layers glass-hard, while 
the interior is much softer; or, sometimes 
(by overheating the steel), to get the in- 
side hard while the outside is blistered and 
cracked. If a casting is heated to a very 
bright red and then plunged into the 
bath, the outside may become hard to 
the file, while the interior, as magnetic 
tests clearly show, remains soft; in this 
case, however, the material will stand a 
higher temperature without injury, and 
if the mass be reheated and when it is 
just below the melting point be suddenly 
chilled, the whole interior becomes hard. 

It is a good deal easier to harden a lot 
of straight, round pieces of good gray 
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Iron, say twenty centimetres long and one 
centimetre in diameter, so that they shall 
all be nearly alike magnetically, than it 
is to do the same with an equal number 
of pieces of drill rod. Six pieces of Cres- 
eent drill rod, each sixteen centimetres 
long and eight millimetres in diameter, 
cut from the same specimen, were made 
glass-hard for me by a skilled worker in 
steel; these were placed successively in a 
properly oriented solenoid and exposed, 
first to the action of an alternating cur- 
rent of intensity gradually decreasing 
from an initially high value to a very 
low one, then to a steady ficld of 147 
gausses applied first in one direction and 
afterward in the other. As a consequence 
of the preliminary treatment! with alter- 
nating currents, the magnitudes of the 
moments acquired by the pieces under 
the action of the steady ficld were quite 
independent of the direction of the latter. 
These moments were approximately 2,280, 
2,395, 2,495, 2,326, 2,325, and 2,360, but 
when the field was removed the residual 
moments were 1,058, 1,074, 1,136, 1,066, 
1,050 and 1,097 respectively. The same 
pieces were then placed together in a 
solenoid made of many turns of large wire 
and the ends of the whole bundle were 
connected by a massive yoke; when a cur- 
rent of about forty-five amperes was sent 
through the wire the pieces became 
When 
they were removed from the solenoid the 
average moment of the six was about 
1,240, the highest 1,290, and the lowest 
1,170. Such uniformity as is indicated 
by these numbers is, I believe, as great 
as one can expect to get unless one has 
an claborate plant; no such agreement can 
be hoped for from pieces of different rods 
of the same brand. Some kinds of special 
magnet steel give rather better results. 
Although it is obvious that there is no 
advantage in using cast iron for straight 
magnets, I have had a number of such 
magnets made, of each of three shapes, 
for purposes of comparison with steel-bar 
magnets of the same dimensions. These 
were all rather short, because we had no 
means of treating satisfactorily very long, 
slender pieces, which are apt to warp if 
not properly supported. It is, of course, 
impossible to calculate the demagnetizing 
effects of the free ends of such pieces as 
I have used, but it has seemed to me 
legitimate to draw some inferences from 
the hysteresis curves and from the tem- 
perature coefhcients of rods of different 
materials if they are geometrically alike. 
Most of my experiments on the 
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strengths of round cast-iron bar magnets 
have been made with pieces eighteen centi- 
metres long and either 0.95 centimetre or 
1.25 centimetres in diameter, of which I 
have a good many, some new and some 
cast two years ago. These were usually re- 
laxed' after their hardening by being 
boiled in water for some time; next they 
were magnetized to saturation in a solen- 
oid, and then they were again boiled and 
“aged” in the usual manner. The result- 
ing magnets were finally tested in compe- 
tition with a large number of seasoned 
tool steel magnets, of different brands 
but all of the same dimensions as the 
castings, with the help of a mirror mag- 
netometer. The cast-iron magnets looked, 
of course, rather rough in comparison with 
others made of polished rod, but their 
moments differed among themselves less 
than those of an equal number of the 
steel magnets made of any one brand. 
Just one of the tool steel magnets had a 
moment sensibly greater (about four per 
cent) than any of the cast-iron magnets, 
but the average of the moments of the 
cast-iron magnets was rather greater than 
those of the steel, even after the records 
of the two or three steel’ magnets with 
abnormally low moments had been re- 
jected. 

Two years ago? I measured the tem- 
perature coefficients of a good many bar 
magnets of cast iron and steel. In every 
instance, as was to be expected, the rate 
of loss of moment per degree of rise of 
temperature was much greater at tem- 
peratures near the boiling-point of water 
than at room temperatures, but if for pur- 
poses of comparison we used the mean 
loss, per degree, of the magnetic moment, 
when the magnet was heated from about 
ten degrees centigrade to 100 degrees 
centigrade expressed in terms of the 
moment at the lower temperature, it ap- 
peared that in the case of rods sixteen 
centimetres long and 0.95 centimetre in 
diameter these mean losses were: 

0.00042 for seasoned, chilled, cast-iron 
magnets; 
0.00046 for seasoned magnets made of 

Crescent steel drill rod ; 

0.00046 for seasoned magnets made of 

Jessop’s round black tool steel; 
while they were 
0.00070 for seasoned magnets made of 

Jessop’s square tool steel sixteen centi- 

metres long and of cross-section nearly 

that of the round rods. 
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In the case of shorter rods the differ- 
ence was still more in favor of the castings 
because, I suppose, they were more uni- 
formly hardened in the interior than the 
steel could be. 

If an iron casting which has been hard- 
ened and boiled is magnetized in a solen- 
oid either to saturation or to a degree 
which falls much short of this, it is prac- 
tically impossible to decrease the moment 
by even eo little as a tenth of one per 
cent, by striking the magnet on end with 
a wooden mallet or with a stone. I have 


tested many such magnets by dropping 


each two or three hundred times upon a 
stone slab, or by giving it hundreds of 
sharp blows with wooden clubs; the mag- 
nets get a little warm during this harsh 
treatment, but when their temperatures 
again fall to the original point the mo- 
ments, which may have fallen a small frac- 
tion of one per cent, regain wholly, so far 
as my observations go, their old values. 
Some few of the specimens of special 
magnet steel that I have examined are 
nearly equal to the castings in this respect. 

Prolonged boiling has, however, always 
reduced the moment-of the cast-iron mag- 
nets very sensibly, and this loss may be 
as much as twenty per cent when the 
magnetizing field has been an extremely 
strong one and the residual moment is 
very high; if the casting has not been 
magnetized to saturation, the loss of 
moment by boiling is much less. If, after 
a cast-iron magnet has been seasoned, its 
temperature be suddenly raised from 
room temperature to 100 degrees centi- 
grade, and then as suddenly lowered, the 
magnet may not wholly recover its 
original strength until after the lapse of 
several hours; if, however, the upper limit 
be only fifty degrees centigrade, there 
seems to be no sensible lag in the attain- 
ment of the whole of the original moment 
after the testing. 


The Electrical Production of Steel. 

The Pueblo, Col., Chieftain states that 
a test of a process for the manufacture 
of steel in the electric furnace is to be 
made by the Colorado Fuel and Iron 
Company. The experiment will be con- 
ducted under the supervision of Dr. P. L. 
T. Heroult, who has had a wide experience 
in this work. It is hoped by this means 
that a good quality of steel may be ob- 
tamed from the available ore, which con- 
tains sulphur and phosphorus. If the 
experiment is a success, several iron mines 
owned by the company will be reopened. 
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The Proceedings of the International 
Electrical Congress. 

The proceedings of the International 
Electrical Congress have been published in 
three volumes, and are being distributed 
to the membership throughout the world. 
As was anticipated, these volumes form 
a very valuable addition to the literature 
of electrical engineering. The work has 
been issued in two forms—one in paper 
covers for private binding, and the other 
in half morocco and green baize. Each 
volume is carefully indexed, and includes 
a roll of members and a list of subscribers 
to the transactions. There is a total num- 
ber of 159 papers. These include 2,844 
pages. There are 698 line engravings, 
124 half-tone engravings, and three 
photogravure frontispieces, making a 
total of 825 illustrations. . 

The membership of the International 
Klectrical Congress is geographically dis- 
tributed as follows: United States and 
Canada, 1,634; Mexico, Central America, 
12; South America (four countries) 7; 
Great Britain, 139; Italy, 66; France, 
46; Germany, 27; Austria-Hungary, 24; 
Sweden, 11; Holland, 8; Switzerland, 7; 
other European countries (five), 8; Japan, 
39; other Asiatic countries (two), 10; 
Africa, 4; Australasia, 11; making a total 
of 2,053. In addition to this there are 
subscriptions from fourteen countries 
amounting to 216, making a total of 
2,269 subscribers. 

Sa ae oe 
A Large Steam Turbine Unit. 

The first of two powerful steam tur- 
bines constructed for the electric generat- 
ing station of Essen, Westphalia, has been 
completed by Brown, Boveri & Company, 
of Mannhcim. The turbine is rated at 
10,000 horse-power, and it drives directly 
a three-phase, 5,000-kilowatt, 5,000-volt 
generator and a 1,550-kilowatt, direct- 


‘current generator, as well as an exciter 


for the two machines. The angular 
velocity is 1,000 revolutions per minute. 
The total length of the unit is 19.63 
metres. Of this length, 9.4 metres are 
occupied by the turbine proper, 5.84 me- 
tres by the alternator, and 4.39 metres by 
the direct-current machine. The founda- 
tion plate of the group is 2.5 metres wide, 
while the greatest width occupied by the 
unit is 3.2 metres. The highest point is 


four metres above the floor. The weight 
of the turbine is 107,000 kilogrammes ; 
that of the complete unit is 190,000 kilo- 
grammes. ‘The machine has not yet been 
tested, but the manufacturers have guar- 
anteed a steam consumption of 6.9 kilo- 
grammes per useful kilowatt-hour.— 
L’ Électricien (Paris), June 24. 
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The Development of the Ontario Power Company. 


HE development of electrical 
power at Niagara Falls has long 
attracted widespread attention and 

interest. Since the first installation upon 
the American side descriptions and dis- 
cussions of its works and methods have 
been granted a conspicuous place in 
technical records and scientific press. It 
is not so well known, however, that four 
other developments, each larger than the 
pioneer, are now drawing or preparing to 
draw power from Niagara river. These 
differ so widely and so apparently as to 
type and character and express such 
differences of conception and method as 


By P. N. Nann. 


long but unobtrusive building, its farther 
end obscured by spray from the great 
cataract. It is of modest though massive 
design and its colors almost blend with 
those of the overhanging cliff. This is 
the power-house or generating station of 
the Ontario Power Company. To the 
right, high above and behind the power- 
house, upon the bluff overlooking both 
gorge and cataract, may be seen another 
great structure, less massive but more 
ornate, which on account of its command- 
ing position is by far the most prominent 
landmark of the Canadian side. This is 
the distributing station of the same com- 
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steel penstocks in shafts and tunnels 
down and out through the cliff to 
an equal number of horizontal turbines 
in the power-house below. From the 
generators the electrical cables turn back 
through tunnels to the twenty-two banks 
of switches, transformers and instruments 
of the distributing station above and to 
the transmission lines beyond, completing 
an equipment for more than 200,000 
horse-power. 

The intake-works for the entire 200,000 
horse-power are now finished. One of 
the three main conduits is completed, 
while for the second and third, portals 
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Fic. 1.—PLAN OF ONTARIO COMPANY'S INTAKE-WURKS. 


to suggest even to the casual visitor a 
doubt as to unity of purpose. It seems 
fitting therefore at this time, when the 
largest of these is about to enter the active 
field, to present before the Institute, and 
through the channels of its proceedings to 
the technical world, a statement of the 
purposes which have obtained and of the 
considerations which have led to so 
fundamental a departure from the type 
of construction hitherto characteristic of 
Niagara Falls, as well as briefly to de- 
scribe a few features which may prove 
to be advances in the art of power-plant 
design. 

Standing upon the upper steel-arch 
bridge and facing the Canadian falls, one 
may observe at the foot of the cliff form- 
ing the right-hand wall of the gorge, a 

A paper prosten at the twenty-second annual con- 

t cal 


1 
vention of the American Institute of Electri Engi- 
neers, Asheville, N. C., June 19-23, 1905. 


pany, from which the power generated 
below is controlled, measured, and trans- 
mitted. Away to the left, around the 
bend of the river and hidden by the trees 
of Goat Island, lie the walls, abutments, 
and buildings of the intake and head-gates 
through which the water from Niagara 
river is diverted for use below. In the 
park between these extremes, scen just be- 
yond Horse Shoe falls, stands the power- 
house of the Canadian Niagara Power 
Company, while to the left another power 
plant, that of the Electrical Development 
Company, is rapidly building. 

From the head-gates of the Ontario 
company three great steel-and-concrete 
tunnels or conduits beneath the surface 
of the park will convey nearly 12,000 
cubic feet of water per second to the 
top of the cliff above the power-house. 
Thence it will pass through twenty-two 


and head-gates have been installed and 
a portion of the excavation made. Six 
of the twenty-two penstocks are already 
in place within their shafts and tunnels 
and two others are building, while the 
power-house is nearly prepared for the 
concomitant apparatus. The distributing 
station is ready for the switchboard of 
the entire twenty-two units, for the trans- 
formers of eight, and for other apparatus 
of fourteen. As to equipment, the pres- 
ent month will witness one complete unit 
being operated, a second being tested, a 
third being installed, and a fourth being 
completed at the factories, with other 
units to follow as equipment of such size 
can be manufactured and installed. 

‘The purpose and methods followed in 
the development of the pioneer plant and 
the environment and natural conditions 
at Niagara Falls have become so well known 
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that interest in this younger development 
necessarily centres in its salient features 
or in those most likely to represent ad- 
vance in engineering. The chief of these 
are the arrangement of intake-work, the 
design of main conduit and spillway, the 
horizontal-shaft units, the symmetry of 
arrangement, the centralization of con- 
trol, and the protective isolation of appa- 
ratus. 

The intake-works have been located 
and designed with especial reference to 
the ice difficulties which have been the 
limiting factor in the success of Niagara 
power. Cake-ice in enormous quantities 
floats down for weeks at a time from the 
Great Lakes, and mush-ice is formed in 
the turbulent rapids primarily by the 
freezing of spray and foam and sec- 
ondarily by the disintegration of cake-ice. 
To avoid the latter the intake is located 
in the smooth but swift water just above 
the rapids; to exclude the former the fol- 
lowing features have been introduced. A 
long and tapering forebay protected at 
its entrance by the main intake termi- 
nates at its narrow, down-stream end in 
a deep spillway. Upon the river side it 
is enclosed by a submerged wall, while the 
other side adjacent to the spillway is 
occupied by the main screen structure 
leading to the inner bay and to the portals 
and head-gates of the three conduits. 

The intake, nearly 600 feet long, 
stretches across the inlet or bay at Duf- 
ferin Island, almost parallel with the 
current in the river. Throughout its 
length a concrete curtain-wall extends 
down nine feet into the water, here 
fifteen feet deep, so that the gate openings 
beneath admit only deep water, and this 
at right angles to the swift exterior sur- 
face flow which, sweeping the full length 
of the curtain, carries the floating ice to 
the rapids beyond. At the main screen 
this operation is repeated. This struct- 
ure, 320 feet long in twenty feet of water, 
lies across the entrance to the inner 
bay and parallel with the direction 
of flow in the outer bay. Again 
a curtain, formed by the front wall 
of the enclosing superstructure, ad- 
mits to the screens only deep water, here 
also at right angles, while it excludes 
ice with the surface current maintained 
through the forebay by a voluminous 
spill of surplus water. 

At the gate structure, where the water 
is thirty feet in depth, the tapering 
portals leading to the electrically operated 
Stoney head-gates are protected with 
wide-mesh screens which are also enclosed 
and safeguarded by a curtain carried by 


ELECTRICAL REVIEW 
the front wall of the gate-house. The 
bay in front of the curtain communicates 
with the river by an ample ice-run. Sub- 
stantial concrete buildings shelter both 
head-gates and main screens. In each 
case an open canal between curtain and 
screen spills into a gravity ice-run empty- 
ing into the river. Both buildings are 
supphed with steam for heating and 
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The height of the water in Niagara 
river, and therefore the volume here 
available, is dependent upon the surface 
elevation of lake Erie, the erosion of the 
river bed, and such temporary causes as 
ice gorges, storms, etc. From calculations 
based upon comparative observations ex- 
tending over a number of years and upon 
government reports of lake Erie levels 


Fig. 2.—Main CONDUIT DURING CONSTRUCTION. 


thawing from an underground boiler 
plant situated in the common abutment. 

Thus the water before entering the con- 
duits must pass in succession three auto- 
matically selective steps, each excluding 
surface water and its floating ice, and two 
screens, each behind ice-runs in heated 
buildings containing live steam for emer- 
gencies. Serious trouble is not believed 
possible while these provisions are main- 
tained with reasonable care. 

Screen frames are removable by an 
electric crane for cleaning and changing. 


for nearly fifty years, the elevations of 
the intake have been so selected that at 
extreme low water and most adverse con- 
ditions a full supply of water should be 
secured, 

The main conduits are of 0.5 inch 
riveted and reenforced steel imbedded in 
concrete, eighteen feet and twenty feet 
in diameter, 6,500 feet long, -and are 
buried within the rock and soil of the 
public park. Through them the water 
flows at a velocity of approximately fif- 
teen feet per second. Just beneath the 


Fie. 3.—SEcTIONAL DETAIL THROUGH GENERATING AND DISTRIBUTING STATIONS. 


On account of its location in the public 
park, the top of the long, narrow screen 
house, approached: at either end by broad 
steps and landings, is finished as a 
promenade. From this point of vantage 
one may have a superb view of the upper 
rapids. The islands and channels made 
in the course of this work give great 
opportunity to make this portion of the 
park most picturesque. 


top of the cliff behind the power-house, 
within a long underground chamber, the 
arched roof of which supports the conduit 
above nine-foot diameter branches pass 
from the under side of the conduit 
through gate-valves and become the pen- 
stocks, each supplying water at ten feet 
per second to a single turbine. Each 
penstock has two expansion joints, a 
massive thrust anchorage in the power- 
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house foundations, and an automatic 
relief-valve and a stone-catch discharging 
into the river. The nine-foot valves are 
electrically operated under distant con- 
trol from the power-house below, and are 
so constructed that all working parts may 
be removed for attention while the pen- 
stocks are in service. 

The spillway at the end of the conduit, 
to prevent water-hammer in case of sudden 
loss of load, is little more than the en- 
larged and elevated end of the main 
conduit equipped with an enclosed 
weir and underground discharge. Its 
peculiar features are its adjustable weir 
and helical discharge-tunnel which, after 
a steep initial pitch in the taper from 
the weir, follow a uniform grade and 
symmetrical curve while circling about 
to reach the river, thus preserving a 
smooth unbroken water column of highest 
velocity and least expenditure of energy. 


. 
rm I ` 


ELECTRICAL REVIEW 


shafts which project through stuffing- 
boxes to an external controlling mechan- 
ism, thus freeing the casing from the 
objectionable interior gate-rigging and 
leaving its approach to the guides sym- 
metrical and open. While the velocities in 
housings and draft-tubes are high, corre- 
sponding losses are avoided by nicely 
modulated changes of both velocity and 
direction and by symmetrical and liberal 
curves free from abrupt angles or ob- 
structing projections. 

Of the 175-foot head, twenty fect are in 
the ten-foot diameter draft-tubes, because 
the floor of the power-house has been ele- 
vated twenty-six feet above mean water 
level to provide for the excessive varia- 
tions to which the water in the gorge is 
subject. While bearings are self-oiling, 
all are equipped with water-cooling sys- 
tem, and for still greater insurance a 
piping system for the changing of oil has 
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recently by vertical steam turbines, yet at 
best they entail much auxiliary apparatus 
requiring especial care and frequent ad- 
justment. With high-head turbines they 
have an uncertain record to be shunned 
wherever continuity of service is essen- 
tial. 

To reduce load upon the step-bearing, 
the vertical unit is usually of highest per- 
missible speed. While efficiency at the 
generator is favored by this high speed, 
the effect upon the turbine is diametric- 
ally opposite and usually many times 
greater. This is because highest efficiency 
and durability seem to require “normal” 
reaction—a radial relative direction of 
bucket entry—and narrowly limited rela- 
tive dimensions of runner. At such re- 
action peripheral velocity of runner (the 
components of which—diameter and ro- 
tation—are inversely proportional) is 
fixed by head. At such relative dimen- 
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Fig. 4.—GENERATING AND DISTRIBUTING STATIONS DURING CONSTRUCTION. 


The purpose here is to prevent erosion, 
restricted flow, and excessive air-suction, 
the latter on account of the danger of 
formation of ice from spray under forced 
circulation of air. 

The generators are of conventional 
horizontal-shaft type, three-phase, twenty- 


five-cycle, and deliver 12,000 volts at- 


187.5 revolutions per minute. The tur- 
bines are of Francis or inward-flow type, 
double, central-discharge or balanced twin 
turbines designed to deliver 12,000 horse- 
power under 175-foot head. Their shafts 
are twenty-four-inch maximum diameter 
and each carries two seventy-eight-inch 
cast-steel runners of “normal” reaction. 
Housings are of reenforced steel plate, 
sixteen feet in diameter, spiral in eleva- 
tion and rectangular in plan. Gates are 
of the wicket or paddle type, and the ro- 
tating guides forming them are carried by 


been so connected that in emergency it 
is instantly available for forced lubrica- 
tion. Believing that disorders of bear- 
ings and journals, like those of people, 
are usually the culmination of gradually 
increasing ailment, each bearing is sup- 
plied with an automatic record-making 
thermometer providing the superintend- 
ent with a daily record, not only of the 
temperature of the bearing but also of 
the temperament of the attendant as well. 

Although entirely feasible to use the 
vertical-shaft turbine and although re- 
stricted space at the power-house requires 
greatest floor economy, nevertheless hori- 
zontal units are employed on account of 
their freedom from step-bearings, their 
higher efficiency, and their greater accessi- 
bility. While step-bearings in certain 
places are entirely successful, as long 
since proved by screw propellers and more 


sions power is proportional to square of 
diameter; hence, inversely proportional to 
square of rotation. Increase of rotation, 
therefore, means disproportionately great 
decrease of power or abandonment of 
ideal reaction and relative dimensions. 
When carried to the extremes usual with 
vertical units, it results in inefficiently 
high reaction and reduced area of dis- 
charge, unfavorably abrupt changes of di- 
rection in buckets, and a wastefully dis- 
torted and overworked wheel. To such 
an extent is this distortion carried to 
meet special conditions that it is rare to 
find a high-head turbine possessing nearly 
the efficiency or durability possible if 
correctly proportional. In the present 
case the speed selected permits almost 
exact “normal” reaction and ideal pro- 
portions without sacrifice at the gen- 


erator. 
(To be concluded.) 
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REPORT OF THE ANNUAL MEETING OF 
THE GERMAN SOCIETY OF ELEC- 
TROCHEMISTS AT KARLSRUHE, 
JUNE 2 AND 3, 1905. 


BY JOHN B. C. KERSHAW. 


The annual mecting of the Bunsen 
Gesellschaft was held this year at Karls- 
ruhe, in Germany, on June 2 and 3. The 
papers of special interest to electricians 
and chemists are reproduced in abstract 
form below. The following is a complete 
list of the papers read at this meeting 
with their authors’ names attached. Those 
marked with an asterisk are abstracted in 
the following pages. A full and detailed 
report of all the papers and the discussion 
upon them may be seen later by readers 
specially interested in the official organ 
of the society—the Zeitschrift fur Elek- 
frochemie. 

JUNE 2. 


“Electrolysis with Alternating Cur- 


rents,’ Professor Le Blane. 

“Concerning Paints and Painting,” 
Professor W. F. Oswald. 

“A Geological Thermometer,” 
fessor van’t Hoff. 


“The Formation of Hydrogen Peroxide 
at High Temperatures,” Professor W. 
Nernst. 


“The Radio-Activity of the Hot Springs 
at Baden-Baden,” Professor Engler. 


“Tantalum and the Tantalum Lamp,’* 
Dr. W. von Bolton. | 

“The Physical Chemistry of Wine,” 
Professor Paul. 


“The Teaching of Physical Chemistry 
in Schools,” Professor Wagner. 


“Organic Chemistry- Reactions,” Pro- 
fessor Goldschmidt. 


“Accumulator Cells without Lead,’* 
Professor Elbs. 

“Accumulator Cells 
Dr. Grafenberg. 

“Pharmaceutical Preparations and Life 
Activity,” Professor Dreser. 


“Assimilation of Carbonic Acid by 
Plants,’* Dr. Lob. 


“Oxidation of Nitrogen by the Spark 
Discharge,” Dr. Brode. 


“Anodic Behavior of Manganese and 
Zine,” Dr. Müller. 


JUNE 3. 
“Physical Measurements in the Contact 


Process for Sulphuric Acid Manufacture,” 
Dr. Bodenstein. 


“Electrode Potentials,” Professor Luther 
and Dr. Kriiger. 


“Explosive Antimony,” Professor Cohen. 


“The Working of Enzymes and Hetero- 
geneous Catalysis,” Professor Henri. 


“Fluid Crystals,” Professor Schenck. 
“Refraction Measurements,” Dr. Lowe. 


“The Atomic Weight of Bismuth,” Dr. 
Gutbier. 


“Ozone,” * Professor Luther. 


Pro- 


without Lead,” 
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“Purification 
Acid,” Dr. Jordis. 

“Oxidation of Palladium,”* Dr. Wöhler. 

“The Molecular Weight of Solvents,” 
Dr. Drucker. 

“The Molecular Weight of Solvents,” 
Dr. Bechold. 

“Ferro ‘Ions’ in Ferrocyanide of Pot- 
ash,” Professor Haber. 

“Magnetic Compounds from Diamag- 
netic Substances,”* Dr. Wedekind. 

“The Electrochemical Equivalent and 
the Electrical Conductivity of Metals,’* 
Dr. M. Reiganm. 


of Gelatinous Silicic 


“TANTALUM AND THE TANTALUM LAMP.” 
DR. WERNER VON BOLTON. 

The author dealt with the history of this 
rare mctal and described the method by 
which he had prepared the first rods of 
tantalum for use in the new electric lamp 
of Siemens & Halske. Tantalum tetraoxide 
was first made by heating the pentoxide 
with carbon to a white heat, after render- 
ing it plastic with paraffine. 

The rods of tetraoxide were then pro- 
vided with platinum contact pieces at each 
end, and after fixing in an exhausted 
glass bulb were submitted to the action of 
an alternating current. The metal sepa- 
rated at the cathode, and the oxygen at 
the anode. This oxygen did not attack 
the metal, owing to its highly rarefied 
state. As a white heat was approached, 
white metallic patches appeared upon the 
rod, and gradually increased in size. The 
metal obtained in this way could be bent 
on raising to a moderate temperature. 
The above method of preparation had, 
however, been discarded in favor of one 
in which a mixed salt of tantalum fluoride 
and potassium fluoride was reduced by 
potassium. Pure metallic tantalum was ob- 
tained by this method, mixed with its 
oxide. The separation of the tantalum 
and the unaltered oxide was finally ef- 
fected by fractional distillation. The 
author showed a regulus of the metal 
weighing sixty-four grammes, which had 
been obtained by this method, with an ex- 
penditure of seventy-five horse-power. 
Details of the method were, however, not 
forthcoming. The metal was very ductile, 
and wire only 0.03 millimetre in diameter 
could be manufactured by drawing down. 
It could also be bored or cut with hardened 
steel in quicksilver; but the steel-cutting 
tools quickly lost their edge. If the metal 
contained unaltered oxide, its hardness 
was greatly increased, and it was then 
harder than the diamond. Since such an 
oxide-holding metal is tougher than the 
best hardened steel, it would form an al- 
most perfect protective metal for battle- 
ships and cruisers, but the cost renders 
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this application of the metal out of the 
question. 

The minerals containing tantalum are, 
however, fairly widely distributed, and it 
is the cost of extraction which renders the 
mctal so expensive. 

Tantalum is of interest to the electro- 
chemist by reason of its assumption of the 
passive state under certain conditions. A 
cell composed of two electrodes of this 
metal, with sulphuric acid as electrolyte, 
will not allow an alternating current of 
even 120 volts to pass. By substituting 
platinum for tantalum as one electrode 
the cell allows current to pass in one direc- 
tion only, and such a cell can, therefore, 
be used as a current rectifier. 

Tantalum at a red heat decomposes 
water and burns with evolution of hydro- 
gen. A fine wire of the metal, ignited by 
a match, burns slowly in the air, with 
formation of the pentoxide. As the melt- 
ing point of the metal lies in the neighbor- 
hood of 2,300 degrees centigrade, tantalum 
volatilizes little when used in glow lamps, 
and it is therefore specially suited for this 
purpose. The light produced for a given 
energy consumption is also much higher 
than with carbon. The author exhibited 


a tantalum lamp in which sixty-five centi- 


meters of fine tantalum wire were fixed 
upon a central support, of glass rod and 
nickel arms, having the shape and appear- 
ance of an umbrella frame. The tantalum 
wire was stretched round this frame upon 
the nickel arms extending from the cen- 
tral glass rod. A lamp taking 1.5 watts 
per candle had a temperature of 1,700 
degrees centigrade or 600 degrees centi- 
grade lower than the melting point. At 
temperatures above 1,700 degrees centi- 
grade the metal becomes crystalline in 
structure. A twenty-five-candle-power 
tantalum lamp requires 0.55 ampere at 110 
volts, or 1.55 watts per candle; whereas 
the ordinary carbon filament lamp of the 
same power requires twice this current. 
The energy consumption of the new lamp 
ig therefore about equal to that of the 
small Nernst lamp. If the tantalum wire 
of the new lamp be heated above 2,000 
degrees centigrade the light becomes un- 
bearable to the naked eye, and with an 
energy consumption of 0.3 watt per candle, 
at which the lamp has a power of 330 
candles, the metal melts. 


“ACCUMULATOR CELLS WITHOUT LEAD.” 
PROFESSOR ELBS, GIESSEN. 

The author dealt with the principle of 
all non-lead accumulator cells, and pointed 
out that one essential difference between 
the two types was that in the lead accumu- 
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lator cell the electrolyte took part in the 
chemical reactions of the cell, while in the 
non-lead accumulator cell it simply acted 
as an electrical conducting medium. 

The chemical reaction in the usual alka- 
line accumulator cell was 
Fe+2Ni(OH), = Fe(OH),+2Ni(OH), 

Iron has a tendency, however, to assume 
the passive state in concentrated solutions 
of alkali hydrate. This tendency can be 
checked by heating iron in the state of 
filings in the air, reducing the oxide in 
hydrogen, and by: submitting the reduced 
iron to cathodic action in a potassium 
hydrate cell. The iron treated in this way 
depolarizes fairly quickly when used as 
anode in an alkali cell. It suffers from 
the defect that the chemical and physical 
changes have only affected the surface of 
the iron filings; and a core of unaltered 
iron remains. As regards the successive 
steps in the oxidation of this iron, nothing 
very certain is known. | 

It is probable that the hydrate formed 
is that of the divalent iron Fe(OH), 
and that the easily recognized yellowish 
trivalent hydroxide Fe(OH), forms only 
by later oxidation due to the air. This 
trivalent hydroxide is, however, not easily 
reduced to the lower stage of oxidation by 
cathodic reduction. The reactions at the 
iron cathode are therefore: 


1 Fe > > Fe(OH), (chemical) 


a a i 


> 


2 Fe Fe + 2 © (electrical) 


The oxidation product of Ni (OH), 1s 
always Ni (OH),;, and never a higher 
oxide; while the reduction product of the 
latter is always Ni (OH),. 

The reactions at the nickel electrode are 
therefore: 


1 Ni(OH); 


p ~ Ni (OH), (chem. ) 


2 and Ni ” Ni + © (electrical) 

The capacity of the cell does not in- 
crease with use, since the iron electrode 
can not be farther “formed” by continual 
charge and discharge. The solubility of 
nickel hydroxide in caustic potash solution 
is very small as compared with that of the 
cobalt hydroxide; the latter is not, there- 
fore, adapted for use a8 a substitute for 
nickel in an accumulator cell. The elec- 
tromotive force of the freshly charged cell 
varies from 1.42 to 1.48 volts. This falls 
slowly in standing to 1.35 or 1.37 volts, 
so that 1.36 volts must be regarded as the 
normal electromotive force of the cell. 

This electromotive force is independent 
of the concentration of the electrolyte. 
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“THE ASSIMILATION OF CARBON DIOXIDE 
AND FORMATION OF SUUAR 
BY PLANTS.” 
PROFESSOR W. LOB, BONN. 

The author has worked out in the 
laboratory the method by which he con- 
siders it probable that nature produces 
sugar in plants from carbon dioxide and 
water. The guide to the changes which 
occur in this synthesis he obtained by 
study of the chemistry of the reverse proc- 
ess. Sugar yields CH,CH,OH, CH, 
COH, CH,0, and CH, as intermediate 
products in the breaking down process, 
ending in the production of water and 
carbonic acid gas. The simple equation 
is thus: . 

C,H,,0, = 6H,O + 6CO,. 

Carbonic acid and water, under the in- 
fluence of the silent electric discharge, 
yield carbonic oxide and formic acid, and 
from these products formic aldehyde can 
be produced. From formic aldehyde, 
methane can be obtained by treatment 
with hydrogen; and methane and carbonic 
oxide yield acetic aldehyde and acetic acid 
by reactions similar to those already de- 
scribed. The higher and more complex 
intermediate products between CO, and 
H,O on the one side, and C,H,,0, (sugar) 
on the other, are produced by analogous 
reactions, and by the action of the silent 
electric discharge on these products. In 
conclusion, the author asserted that the 
presence of CO, and H,O in the cells of 
plants, together with the requisite amount 
of energy, would explain the synthetic pro- 
duction of sugar along the lines of the 
changes sketched out above. The exact 
details of the synthesis might, however, 
differ in different plants. The popular 
idea that chlorophyll was the active agent 
in this synthesis was incorrect; energy in 
the form of light was requisite to bring 
about the transformation. Chlorophyll 
was most probably the agent which carried 
away the oxygen produced during the 
chemical changes involved; removal of 
this oxygen being one of the conditions of 


u good vield of sugar. 


“NOTES ON OZONE.” 
PROFESSOR LUTHER, LEIPZIG 

Ozone as an oxidizing agent in most 
oxidation processes works as a divalent 
molecule, since only one-third of the 
oxygen present in the molecule of ozone 
takes part in the chemical reaction. 
Should however the product of this re- 
action be acted upon by gaseous oxygen, 
further oxidation occurs, and all of the 
oxygen atoms present in the ozone mole- 
cule take part in the reaction, which be- 
comes hexavelent in character. In acid 


engaged in the reaction. 
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solutions, the valency of the ozone mole 
cule shows another change. 

This value is therefore variable, and 
it can be best determined by means of 
Heroult’s formula and method. 

This depends upon measuring the elec- 
tromotive force of the ozone solution at 
various degrees of concentration, using 
electrodes not acted upon by the electro- 
lyte. Should the ozone be acting with 
one-third of its oxygen, the electromotive 
force alters 0.058 volt, when the concen- 
tration is varied ten per cent. When two 
atoms of oxygen enter into the reaction, 


0.058 


the electromotive force varies zoor 


0.029 volt. In order to determine the con- 
centration of the ozone solution, FeSO, 
was employed, the excess of this being esti- 
mated by means of titration with KMnO, 
solution. In such a solution, the electro- 
motive force measured with platinum 
electrodes was 0.054 volt; the reaction was 
therefore with one atom or molecule of 
oxygen. Although this result is sur- 
prising, the author holds that Grafenberg 
is wrong in considering that the ozone 
molecule acts as a hexad in such a solu- 
tion, and that all six of its valencies are 
Grafenberg’s 
theory that ozone, in the gaseous form, 
possesses a higher reaction valeney than 
when dissolved was also disproved by the 
author, who showed that this would in- 
volve a contradiction of Henry’s law re- 
garding the solution pressure of dissolved 
gases, and direct experiment proved that 
no such contradiction occurred. Experi- 
ments carried out with iridium electrodes 
in place of platinum also confirmed the 
correctness of the author’s view. 

The equation given below therefore 
represents the usual change when ozone 
is used as an oxidizing agent: 

10,;+ 20 =0,+ 0 
or 
2 0,+26 + 2H = 0, + H,O. 

It is perhaps allowable to assume that 
ozone exists in an active and passive state 
like chromium, and that in the former it 
acts as a dyad, and in the latter as a 
hexad, in chemical reactions. This would 
render the valency dependent upon the 
reaction, not upon the agent used. 
Nernst has raised as an objection to the 
application of his method for determining 
the valency of the reaction in this par- 
ticular case, that the production of 
oxygen at one electrode may influence 
the results observed. The author points 
out that this objection is not supported 
by the experimental results; for the elec- 
tromotive-foree variation is always 0.058 
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or 0.029 volt, and no intermediate values 
have been observed. Professors Haber 
and Nernst joined in the discussion of 
this paper, and referred especially to the 
electromotive force of the oxygen and 
hydrogen gas cell, which Nernst gave as 
equal to 1.2207 volts. 


“THE OXIDATION OF PALLADIUM AND OF 
PLATINUM.” 
PROFERSOR WOHLER, KARLSRUHE 

Palladium on heating commences to 
frit at 875 degrees centigrade and then 
oxidizes rapidly though not completely. 
Palladium foil turns green in color at 
830 degrees centigrade. The author has 
investigated the dissociation curve, the 
formations of heat and other physical 
constants relating to the oxidation of this 
metal. 

The heat of formation is twenty-four 
calories, and no suboxide of palladium 
could be found. On the other hand, 
platinum yielded two oxides, the lower of 
which formed about 400 degrees centi- 
grade and dissociated again at 560 degrees 
centigrade. For this reason, the oxida- 
tion of platinum at this temperature had 
often been overlooked. 

Oxidized platinum contains seventy per 
cent of the lower and thirty per cent 
of the higher oxide. After frequent 
oxidation of the platinum and decompo- 
sition of the formed oxide by heating, 
the metal becomes less able to unite with, 
or to retain, oxygen in the form of oxide. 
In other words, the rate of dissociation of 
the oxide exceeds the speed of its forma- 
tion. 


“TIHE FORMATION OF MAGNETIC COM- 
POUNDS FROM DIAMAGNETIC 
ELEMENTS.” 


DR. E. WEDEKIND, TÜBINGEN. 

The author has recently prepared com- 
pounds of manganese and boron by aid 
of the Goldschmidt aluminum reduction 
process. Compounds having the composi- 
tion MnB and MnB, were prepared by 
this method, and both were magnetic. 
The crystalline product was powdery and 
could not be melted, so its magnetic prop- 
erties were determined by comparison 
with those of powdered iron. The mag- 
netic saturation curve was studied up to 
a field strength of 1,100-1,300 units, 

The highest point of the curve for 
manganese boride lay about one-half of 
the height of that for iron; while the 
magnetic saturation point was attained 
in the first case with 1,200 units, and 
in the second with 650 units. 

Manganese arsenide is diamagnetic; 
while an alloy of manganese and bismuth 


- X 10° units. 
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is magnetic, although bismuth is strongly 
diamagnetic. The author gives as proof 
that these combinations are not mere 
alloys, the fact that by treatment with 


chlorine gas the excess of either com- 
ponent can be removed without causing 
decomposition of the whole. They are 
also non-conductors of electricity. If one 
fills a glass tube with any of these 
powders, and then magnetizes its con- 
tents, and hangs the tube by a thread 
from its centre it will assume a north 
and south line. By shaking it, however, 
the magnetic charge is dispersed. 


“TIIE ELECTROCHEMICAL EQUIVALENT, AND 
THE ELECTRICAL CONDUCTIVITY 
OF METALS.” 
DR. M. REICANUM. 

The author has traced a connection bce- 
tween Faraday’s law and the electrical 
and heat conductivity of the metals. 

Taking e as the electrical charge, u as 
the mean molecular speed, m as the mass 
of the particles which carry the current, 
T as the absolute temperature, K as the 
heat conductivity coefficient, and P as the 
electrical conductivity, the equation 

K l m 1) J 
e T 


Pp ~ oe 
is obtained. This equation expresses the 
law discovered by Wiedemann and Frantz. 
The portion of the expression within 
brackets can be calculated out for electro- 
lytes. It will be found that basing the 


calculation on the value = for metals, 


P 
; mu, 
the value obtained for -- p 38 exactly 


the same as that for electrolytes. The 
proportion between active force and 
charge is the same in the case of the 
metallic conductor as in the fluid state; 
and is that of a single charged ion. , In 
other words, if the active force be similar 
in the two cases, the charge of the metal 
carrier will be exactly that of a single 
ion. 

The equation given above is made up 
of the two separate equations for elec- 
trical and heat conduction: 


1 l EN 
P= 2 u m 
and 
_ 1 lm j 
ig ee 


in which N is the number of conducting 
ions per unit of volume. 

By the aid of the first equation, one 
can calculate the number of charges per 
atom. | 

An illustration of this method of calcu- 
lation in the case of copper was finally 
given. 


e 
Thus a equals 7.10° units. 


If one 


takes for — the value of the cathode 


rays—1.46 x 10", one obtains N e = 3.7 
Therefore every copper 
atom must carry two free ion charges of 
electricity. 
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ANNUAL MEETING OF THE SOCIETY FOR. 
THE PROMOTION OF ENGINEERING 
EDUCATION. 


ATLANTIC CITY, N. J., JUNE 28-29. 


The annual meeting of the Society for 
the Promotion of Engineering Education 
was held at the Hotel Chalfonte, Atlantic 
City, N. J., June 28 and 29. At the open- 
ing session committee reports were read 
announcing progress in the different lines 
taken up by the association. The after- 
noon session was devoted for the most 
part to the reading and discussion of the 
following papers: “A Course in Struct- 
ural Engineering,” by Frank H. Con- 
stant, professor of structural engineering, 
University of Minnesota; “Some Points 
on the Teaching of Mathematics to Engi- 
necring Students,” by Florian Cajori, 
professor of mathematics and dean of the 
engineering school of Colorado College; 
“Symposium: Methods of Handling Prob- 
lem Work in Large Classes,” by E. R. 
Maurer, professor of mathematics, Uni- 
versity of Wisconsin. 

Samples of problem cards were shown 
by Professor Maurer and Professor 
Cajori. A mathematical or engineering 
problem is stated on the card, and is 
sometimes illustrated by a diagram. The 
card is given to the student, which he re- 
turns with his solution of the problem. 
A similar card is held by the instructor, 
numbered to correspond with the problem 
card. Upon this card the essential fea- 
tures of the solution of the problem are 
made out, and the card is compared with 
the one which is handed in by the student. 
This symposium elicited considerable dis- 
cussion, which was participated in by Mr. 
Charles S. Howe, president of the Case 
School of Applied Science; Professor 
Mansficld Merriman, of Lehigh Uni- 
versity, and others. i 

The other papers of the afternoon ses- 
sion were: “A Field Course in Mine Sur- 
veying,” by Frederick W. Sperr, professor 
of civil and mining engineering, Michi- 
gan College of Mines; “Summer Survey- 
ing at the University of Wisconsin,” by 
Leonard S. Smith, assistant professor of 
topographic surveying, University of Wis- 
consin; “Summer Surveying at Cornell 
University,” by Charles L. Crandall, 
professor of railway engineering, Cornell 
University; “Opportunities for Engineer- 
ing Graduates in Government. Service,” 
by John F. Hayford, chief of division, 
United States Geodetic Survey. 

At the evening session Fred W. McNair 
delivered the presidential address, entitled 
“American Mining Schools.” Professor 
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McNair showed that the growth of the 
mining schools has been more rapid than 
the growth of the mineral industry, and 
enunciated statistics showing the develop- 
ment of this division of engineering train- 
ing. 

The other papers delivered at the after- 
noon session were as follows: “Organiza- 
tion of a School of Engineering,” by 
Arthur H. Ford, professor of electrical en- 
gineering, Georgia School of Technology ; 
“Engineering Inetruction in Large Tech- 


nical Schools,’ by Henry H. Norris, 


assistant professor of electrical engineer- 
ing, Cornell University; “The Progress 
and Influence of Technical Education,” 
by Victor C. Alderson, president of the 
Colorado School of Mines; “The Design 
and Equipment of Engineering Build- 
ings,” by William G. Raymond, director 
of the school of applied science, Uni- 
versity of Iowa. 


On the second day the morning session 
was devoted to the reading and discussion 
of the following papers: “Need for In- 
struction in Highway Enginecring,” by 
A. N. Johnson, highway engineer, United 
States Department of Agriculture; “The 
Teaching of Agricultural Engineering in 
Land Grant Colleges,” by C. F. Zinthes, 
professor of farm mechanics, Iowa State 
College; “Report of the Committee on 
Requirements for Graduation,” by Will- 
iam G. Raymond; “Education of Me- 
chanics,” by Henry M. Lane; “College for 
Artisans,” by Frederick E. Turneaure, 
dean of engineering college, University of 
Wisconsin. 

A joint session with the American So- 
ciety for Testing Materials was held on 
the evening of the second day. The fol- 
lowing papers were presented: “The Test- 
ing Engineer,” by C. B. Dudley, presi- 
dent of American Society for Testing 
Materials; “Plan and Scope of Proposed 
Investigation of Structural Materials 
Under the Auspices of the United States 
Geological Survey,” by J. A. Holmes and 
Richard L. Humphreys; “A Course of 
Laboratory Instruction in Applied Me- 
chanics,” by W. H. Hatt, professor of 
applied mechanics, Purdue University ; 
“A Course in Properties of Materials,” by 
G. J.. Christensen, instructor in mechan- 
ical engineering, Michigan College of 
Mines. 

_——— E omua 

The Southern Field is an interesting 
monthly publication devoted to the agri- 
cultural, manufacturing, mining and busi- 
ness interests of the country tributary to 
the Southern Railway. It is issued from 
the office of the land and industrial de- 
partment of the Southern Railway, Wash- 
ington, D. C., under the direction of M. 
V. Richards, land and industrial agent, 
and will be sent free to any address upon 
application. This paper embraces sixteen 
eleven by fourteen-inch pages, and is re- 
plete with interesting information con- 
cerning the industrial possibilities of the 
southland. | 
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Electrical Patents. 


The General Electric Company, of 
Boston, Mass., controls a patent granted 
to Willis R. Whitney, of Boston, Mass., 
on a vapor electric apparatus (792,639, 
June 20, 1905). The type of apparatus 
to which the present invention is more 
particularly adapted embodies electrodes 
having a filamentary conductor extending 
from one nearly into engagement with 
the other. For the purpose of starting, 
the free end of the filament is caused 
to engage the electrode or a portion 
thereof to which it is in proximity. To 


VAPOR ELECTRICSAPPARATUSB. 


effect this result, the inventor has found 
that the last mentioned electrode, which 
is ordinarily fluid, may. be rendered mag- 
netic or capable of being acted upon mag- 
netically. By the use of a magnetizing 
coil, the fluid may then be attracted and 
caused to move into engagement with the 
end of the filament. A contact is thus 
made so as to complete an electrical cir- 
cuit in the apparatus, which contact upon 
deenergization of the magnetic actuating 
device is broken. As the contact is broken 
an incipient arc is thus formed which 
extends instantly along the filament from 
the fluid electrode to the cooperating elec- 
trode, and thus completes the starting of 
the apparatus. 

Albert J. Horton, of White Plains, 
N. Y., has recently obtained a patent on 
an improved motor-starter, which he has 
assigned to the Cutler-Hammer Manufac- 
turing Company, of Milwaukee, Wis. 
(792,658, June 20, 1905). The inven- 
tion relates more particularly to improve- 
ments in that type known as “compound 
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starters” which are arranged to control 
the resistance both in the armature cir- 
cuit and in the shunt-field circuit of a 
motor. In compound motor-starters 
which have heretofore been constructed, 
it has been possible for the operator to 
hold the starter lever in an intermediate 
position and then move the field contact 
lever to insert resistance in the field and 
in this manner weaken the field of the 
motor, while some resistance still remains 
in the armature circuit. It has also re- 
quired the handling of two parts of the 
controller, namely, a starting lever for 
starting the motor and bringing it to 
speed and a controlling lever for the field 
resistance. It is the object of the present 
invention to overcome these and other 
objections and construct a starter in which 
means are provided whereby until the 
resistance in the armature circuit is en- 
tirely removed it will be impossible to 
insert resistance in the field circuit to 
weaken the same. By this arrangement 
it is unnecessary to instruct the operator 
how to start the machine, and there is no 
danger of injury to the different parts 
by a careless operator. The invention 
comprises a supply circuit with a motor 
armature and a motor field connected in 
said circuit. A resistance is arranged in 
the field circuit and a second resistance 
is arranged in the armature circuit. The 
field resistance is controlled by a movable 
member, and another movable member 
controls the armature resistance. The 
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second member is movable in one direc- 
tion to remove the armature resistance 
from circuit, and the first member is 
movable in an opposite direction to insert 
the field resistance in cireuit. Connec- 
tions are provided between the members, 
whereby they will move in one direction 
together, and the first movable element 
may be moved in an opposite direction 
independently of the second. Means are 
also emploved for rendering the first 
movable member ineffective when the two 
members are moved together. 
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Soldering Aluminum. 

Under the title “Aluminum as a Pat- 
tern Metal,’ Mr. H. M. Tuttle describes 
a successful process for soldering this 
metal. The chief difficultv in soldering 
aluminum lies in not knowing how, as 
a fair job of soldering can be done upon 
aluminum with common half-and-half 
solder. However, a special aluminum 
solder is much better, as it makes a 
stronger job and is easier to use. The fol- 
lowing alloy has been found to be the 
most satisfactory. It differs slightly in 
color from aluminum, which detracts 
from its use in ornamental work, but it 
ia cheap, easy to use, and strong and 
durable. It consists of one part of alumi- 
num, one part of phosphor tin, eleven 
parts of zinc, and twenty-nine parts of 
tin. To make this solder, melt the 
aluminum first, then add the zinc in small 
pieces so as not to solidify the already 
melted aluminum; next add the tin, tak- 
ing the same precaution, and lastly drop 
in the phosphor tin. Stir well with a 
brass rod and pour quickly into moulds, 
which may be made in the open sand. 
The order for mixing given must be fol- 
lowed to avoid loss of the more easily 
volatilized metals. In soldering, the 
soldering copper—which should be a heavy 
one, and untinned—is heated to a dull 
redness and then rubbed back and forth 
upon the surface to be soldered, melting 
the solder upon the hot copper at the 
same time. The surface becomes covered 
with the melted solder, which excludes the 
air and prevents the formation of a film 
of aluminum oxide. The surface thus 
becomes tinned. To join two pieces, the 
parts previously tinned are brought to- 
gether and heated with the soldering cop- 
per or blow torch until the solder is liquid. 
They are then pressed into place and al- 
lowed to cool. Aluminum must be heated 
to about 660 degrees before it will solder. 
—Abstracted from the Mechanical En- 
gineer (London), June 24. | 

a 
Damping of Oscillating Currents Containing 
a Condenser and an Interrupter. 

A series of experiments made to de- 
termine the best method of reducing 
damping in an oscillating electric current 
is here described by M. P. Drude. The 
tests show that for each oscillating cir- 
cuit containing a condenser and an inter- 
rupter there is a certain number of spark 


lengths comprised between limits for 
which the damping effect is least. Be- 
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tween these limits the logarithmic decre- 
ment depends upon the length of spark, 
and it may be held at nearly the same 
value provided the sparks are not pro- 
duced by too small a coil and the con- 
denser does not suffer from dielectric 
hysteresis or brush discharges. This 
minimum value of the logarithmic decre- 
nent is comprised between 0.05 and 0.08, 
if the electrodes of the interrupter are 
of zinc and the sparks not more than one 
to two millimetres in length. To obtain 
these small values it is necessary to bring 
the gap as close as possible to the term- 
inals of the coil, and it is necessary to 


avoid secondary sparks in series 
with the principal spark. To con- 
struct a condenser which is not 
subject to dielectric hysteresis nor 


brush discharges, it is best to employ 
metallic plates submerged in oil, and to 
avoid the use of solid dielectrics. For the 
spark-gap, zine electrodes enable feeble 
decrements to be obtained without fre- 
quent cleaning. There is no advantage in 
using alternating-current transformers in 
place of the ordinary induction coil. The 
effect of the exciting circuit on the reso- 
nant circuit first diminishes with the 
frequency, and then increases. It de- 
pends more upon the logarithmic decre- 
ment than upon the explosive distance. 
To obtain powerful effects the explosive 
distance should be very small. The re- 
sistance of the spark, calculated from the 
value of the logarithmic decrement, de- 
pends but little upon the length of the 
spark. It varies considerably with the 
values of the capacity and self-induction. 
—Translated and abstracted from 
L’Eclairage Électrique (Parts), June 10 


and 17. 
P 


The Electric Arc in a Vacuum. 

This is a fresh contribution to the 
study of the electric are which has been 
conducted by Mr. C. B. Child. The ex- 
periments were made on the electric arc 
in a vacuum and in hydrogen, using dif- 
ferent substances as electrodes. The po- 
tential variation in the are was explored 
by means of a carbon pencil or a platinum 
wire. The work has led to the following 
conclusions: with graphite terminals and 
with vapor pressures less than 0.7 milli- 


„metre of mercury, the drop in potential 


at the anode became less than that at 
the cathode, and whenever a glow ap- 
peared at the anode the drop there in- 
creased from six to fifteen volts. It was 


thought that this glow is similar to that 
seen .in “Canalstrahlen.” 
less than 0.7 millimetre many of the ions 
appeared to move along magnetic lines of 
force when in a magnetic field. With 
carbon terminals and a pressure of 0.1 
millimetre, the drop at the cathode was 
somewhat larger than that at the anode. 
With copper and iron it was found impos- 
sible to maintain an arc with pressures 
of less than about one millimetre, unless 
there was an oxide of the metal on the 
cathode. Using graphite for one of the 
terminals and various metals for the 
other, it was found that the phenomena 
of the arc were practically independent of 
the nature of the anode. It was impos- 
sible to maintain an arc on a 100-volt cir- 
cuit with a pressure of less than one 
millimetre when the anode was graphite 
and the cathode of any of the metals 
had a high melting point. If the 
metal has a low melting point the are 
is easily maintained. With graphite ter- 
minals in hydrogen the drop of the anode 
was less than that of the cathode for press- 
ures above 400 millimetres, the total drop 
being much greater than with the are in 
air. Between 400 millimetres and 0.7 
millimetre the drop at the anode was the 
greater. At pressures less than ten milli- 
metres the arc would start on a 500-volt 
circuit without bringing the terminals in 
contact if they were comparatively warm. 
With carbon terminals in hydrogen the 
drop at the anode was much greater than 
that at the cathode. No current could 
be produced by an alternating electro- 
motive force of 220 volts between iron, 
copper or graphite terminals, at any press- 
ures. From the experiments it is believed 
that no theory of the are is complete 
which fails to consider the chemical action 
occurring in the are. It would also ap- 
pear that the temperature of the cathode 
does not alone account for the produc- 
tion of ions there, and that the production 
depends very largely upon the melting 
point of the metal used. With pressures 
less than 0.8 millimetre the positive ions 
driven from the anode ionize by impact 
the gas about the anode. With less press- 
ures this does not occur.—<A bstracted from 
the Physical Review (Lancaster), June. 
i i 
Side Discharges of Eleciricity. 

There is, savs Dr. John Trowbridge, a 
great probability of an invisible ionization 
constantly taking place between points 


At pressures - 
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maintained at a high difference of poten- 
tial by means of a storage battery of from 
10,000 to 20,000 cells. Such an ioniza- 
tion immediately becomes visible in a 
special form of Geissler tube. This is im 
the shape of the letter T, the two main 
electrodes being inserted at opposite ends 
of the head, and the secondary electrode 
at the foot. If one of the main electrodes 
be connected to the positive pole of a 
battery through a large water resistance, 
and the other be connected to the nega- 
tive pole through a spark-gap, and the 


secondary electrode be connected to the 


earth, whenever a spark discharge occurs 
across the gap there is a brilliant side dis- 
charge taking place between the secondary 
electrode and the primary electrode con- 
nected to the negative pole of the battery. 
On the other hand, if the negative pole of 
the battery be connected between the re- 
sistance and the positive through a spark- 
gap, the side discharge takes place be- 
tween the secondary electrode and that 
connected to the positive pole of the bat- 
terv; but, at the same time, a discharge 
passes between the two main electrodes. 
This phenomenon is explained by assum- 
ing that the capacity of the region outside 
the battery, the room and building 
charges up on the influence of the poten- 
tial between it and the poles of the battery 


to a potential which is greater than that | 


between the two main electrodes which 
are connected by the small resistance of 
the rarefied gas. This phenomenon sug- 
gesta the photometric method of compar- 
ing the capacity of large condensers, and 
also of obtaining the capacity of the im- 
mediately surrounding space. For this 
purpose the Geissler tube takes the form 
of a cross. The main electrodes are in- 
troduced at opposite ends, one of the con- 
densers to be compared being inserted 
in each side. Two auxiliary electrodes 
are connected in the two remaining arms 
of the cross. With this arrangement, two 
side discharges take place between the 
main electrodes and the auxiliary elec- 
trodes, and by bringing the light of these 
two simultaneous discharges into a suit- 
able photometric arrangement, it 1s pos- 
sible to compare the capacities of the con- 
densers to that degree of accuracy obtain- 
able in photometric work. By a suitable 
vacuum tube and proper exhaustion the 
method does not require a Jarge number 
of cells. It is suggested that in the case 
of lightning side discharges take place to 
the earth in the manner indicated by this 
method, the potential between the posi- 
tively and negatively charged clouds and 
the earth rising to a higher value than 
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that between the clouds, the earth space 
beneath the clouds acting as a localized 
capacity.—A bstracted from the American 
Journal of Science (New Haven), July. 
s 

Electric Power Developments in Mexico. 

Brief descriptions are given here by 
Mr. F. O. Blackwell of several important 
electro-hydraulic developments of Mexico, 
including the most recent undertaking of 
this character—that of the Mexican Light 
and Power Company at Necaxa. The first 
water power electrically developed in 
Mexico was the falls of Juanacatalan in 
1891. The development here was about 
600 kilowatts, the voltage being 5,000. 
This plant was followed in 1895 by one 
at Regla, where an effective head of 800 
feet was obtained by building a canal 
eleven and one-half miles long. Five 
400-horse-power units were installed, and 
power transmitted at 10,000 volts. The 
next important installation was made by 
the Guanajuato Power and Electric Com- 
pany. This has been in operation since 
1903. The plant is near Zamora, where 
a head of 320 fect has been obtained by 
five miles of canal and 3,300 feet of pipe. 
There are here two pairs of 1,125-horse- 
power impulse wheels, each pair driving 
a 1,250-kilowatt, sixty-cycle, three-phase 
generator. By means of step-up trans- 
formers, power is transmitted at 60,000 
volts. The equipment of this plant is now 
being doubled by the addition of a 5,000- 
horse-power unit. The system is notable 
for its length and because it was the first 
to use steel towers in place of wooden 
poles for the transmission line. The plant 
of the Mexican Light and Power Com- 
pany at Necaxa will be one of the largest 
power plants in the world, and im addi- 
tion will deliver power over a greater 
distance that has yet been undertaken by 
any oter installation. The Tenango and 
Necaxa rivers drain a portion of the cen- 
tral plateau on which the city of Mexico 
is situated, and at a point about 100 miles 
northeast of the city pass through the 
mountains at an clevation of 4,300 feet 
above sea level. A few miles below the 
town of Necaxa the Tenango river flows 
into the Necaxa river, which eventually 
discharges into the Gulf of Mexico sixty 
miles further east. There exists on both 
rivers a remarkable serics of waterfalls 
with a total drop of about 3,000 feet in 
three miles. The rivers have a combined 
drainage area of 227 square miles, upon 
which the rainfall varies from 85 to 
135 inches a year. The run-off is variable, 
and to equalize the flow throughout the 
year the Tenango river has been diverted 
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into the Necaxa in order to utilize a 
favorable location for a storage reservoir. 
A short distance below the site for the 
reservoir there are two falls, one 300 feet 
and the other 750 feet high, which, to- 
gether with the rapids above and between 
them, give a total fall of 1,300 fect in a 
mile. The initial plant will utilize this 
head, but there is a further fall imme- 
diately below of 1,300 feet, which will be 
developed as soon as the first is com- 
pleted. The two plants will eventually 
be capable of furnishing 80,000 electrical 
horse-power. Water is carried from the 
reservoir to the power-house, first through 
a tunnel driven in the rock, and then 
through two vertical pipes. These pipes 
are formed of scamless steel tubes with 
flanges, each piece being forged complete 
from one piece of sheet steel. The head 
at the lower end is 1,430 feet. The avail- 
able head is reduced to 1,300 feet when 
tke reservoir is empty and allowing for 
the loss due to friction. The power-house 
is located in the Necaxa cañon a short 
distance below the 750-foot waterfall. It 
will have a rated output of 30,000 kilo- 
watts, and a maximum output of 37,500 
kilowatts. It will contain six main driv- 
ing wheels, each capable of delivering 
8,200 horse-power. These are of the im- 
pulse type. The pitch diameter is 100 
inches, and they run at 300 revolutions 
per minute. Each drives a 5,000-kilowatt 
alternator furnished by the Siemens- 
schuckert Company, Berlin. These are 
of the revolving-field) type, three-phase, 
and generate current at fifty eveles, 4,000 
volts. By means of oil-cooled trans- 
formers the pressure will be raised to 
40,000, 50,000 or 60,000 volts for the 
transmission circuits. The designs of the 
power-house call for complete isolation 
of all high-tension apparatus. There are 
four electric power transmision circuits 
and two tower hnes. The towers are of 
steel fifty feet high. The conductors are 
a half inch in diameter. The computed 
loss in transmission is eight per cent at 
full load, so that the entire power can be 
delivered over any two of the four cir- 
cuits with only sixteen per cent loss. Sub- 
stations are arranged at the cities of 
Mexico and El Oro. In Mexico ther are 
twelve 1,800-kilowatt oil transformers in 
separate fireproof compartments, which 
lower the voltage to 1,500, 3,000 or 6,000 
volts. This substation adjoins the com- 
pany’s steam station, in which there are 
six 1,200-horse-power _ triple-expansion 
condensing engines, and where four 
1,000-horse-power Curtis turbines are now 
being erected. At the El Oro substation 
there are seven 1,800-kilowatt step-down 
transformers. The power from the plant 
will be distributed to the two cities men- 
tioned and to the mines at Tlalpujuhua. 
-—Abstracted from Cassiers Magazine 
(New York), July. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Direct-Current Engine-Type Gen- 
erators. 

An engine-type generator differs from 

a self-contained or belted-type machine 

in that its armature is carried by the 


is manufactured by the Westinghouse 
Klectrie and Manufacturing Company. 
The arrangement of brush-holder rings 
and commutator, the position of equalizer 
rings, the use of retaining wedges in the 


commutating field under the pole tips 


and of furnishing a support for the field 
coils. 


The shunt and series coils are sepa- 
rately wound, with an air space provided 


shaft of the engine or an extension of armature slots, the arrangement of series between them. The series coils are made 


of forged copper conductors of rec- 
tangular section and the shunt coils are 
machine wound. ‘These generators are 
vsually over-compounded for an increase 


=æ 
E. 
f 


sees SS ew 


a POH! 


pede Ma OT 
AOS a o 


cs 
y in 
ea 


GF i! 


ee be 7 


DD 


x 
a ( 


g 


TE TR 


-g 
- 
: 
f 

pg 
$ 
p 
i 


Pi 
T È 
k È 
Eo o 


`, ` 
P 
o 


\ 


N 


KCK 


Pe rm 


= 


DIRECT-CURRENT, ENGINE-TYPK GENERATOR. 


in potential of about ten per cent at the 
terminals from no load to full load, but 
may be adjusted for lower percentage of 
compounding by means of a shunt to the 
series coils, or they may be designed for 


a higher percentage as may be required 
for special cases. 


350-KILOWATT, DIRECT-CURRENT ENGINE-TYPE GENERATOR. 


same, instead of having its own shaft. field coil connections, removable pole- 
But one bearing is thus required in addi- pieces and, brush-holder shifting device 
tion to those on the engine, and the space contribute to the best performance and 
occupied by such a unit is less than that the utmost simplicity-in operation. 

for any other installation of equal out- The stationary part-of these generators 
put. is a circular yoke of cast iron carrying 
inwardly projecting poles on which are 
placed the field windings. For capacities 
from twenty-five kilowatts up to and in- 
cluding 125 kilowatts the standard con- 
struction is a vertically split frame, while 
for larger sizes the horizontal division is 
regularly built. Machines below twenty- 
five kilowatts have solid frames. Gen- 
erators of any size can be built with 
either the vertical or horizontal division 
if circumstances require it. The pole- 
pieces are built up of laminations of soft 
steel, carefully annealed by a special 

process and riveted together under press- 

ure, and held in place by bolts which 

pass through the yoke and are fastened 

by lock washers on the outside. The 

bolted-in construction allows the removal 

of any one of the field coils with its 

pole without disturbing any other part of 

the machine. Spreading pole ‘tips serve 

the double purpose of giving an excellent 


The armature core consists of sheet- 


100-K1LowaTT, DIRECT-CURRENT GENERATOR, 


6-KILOWATT, DIRECT-CURRENT, ENGINE-TYPE 
WITH VERTICALLY SPLIT FRAME. 


GENERATOR, ACTUAL HEIGHT, 26% INCHES. 

Such a line of machines embodying the 
latest improvements and designed with 
especial attention to accessibility, per- 
formance and low running temperature 


steel stampings, built up on a spider 
which also carries the commutator. The 
armature may be drawn from the shaft — 
if necessary without disturbing the com- 
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mutator or windings. Liberal provisions 
for ventilation are provided, as air spaces 
are placed at short intervals, and extra 
spaces are provided between the outer 
laminations and end-plates. The coils 
are machine formed and are perfectly 
interchangeable. By placing fibre wedges 
in V-shaped grooves near the top of the 
slots, the coils are held in place without 
the use of band wires. The commutators 
are constructed of hard-drawn copper of 
the highest conductivity, and carefully 
insulated so that a smooth wearing sur- 
face is secured with an entire absence 
of sparking. 

The brush-holder mechanism is carried 
by brackets mounted on a rocker ring 
concentric with and carried on a machined 
seat on the front end of the field frame. 
No part of the supporting ring projects 
over the commutator face, thus leaving 
the brush-holders and commutator en- 
tirely clear of obstructions and readily ac- 
cessible at any point. Every machine is 
so arranged that the rocker ring shifting 
device may be placed on either side. The 
transmission of current through the 
springs, and the consequent heating and 
variation in pressure are eliminated by 
copper shunts connected directly from a 
clamp on each brush to the solid part of 
the holder. Ample means are provided 
for adjustment as the commutator wears, 
and for changing the spring tension on 
the brushes. | 

A very important feature in connection 
with these generators is that all brushes 
of the same polarity are maintained at 
the same potential. Much trouble has 
frequently been experienced in the opera- 
tion of large multipolar direct-current 
machines with parallel-wound armatures, 
owing to the difficulty of securing the 
same magnetic strength in all the poles. 
Sometimes the potential generated in the 
conductors under one pole exceeds or is 
less than that generated in conductors 
similarly situated under another pole of 
the same polarity, the result being a dif- 
ference of potential between brushes of 
similar polarity. Troubles caused by cur- 
rents flowing from one brush to another 
or from one section of the armature 
winding to another, attended by annoy- 
ing and wasteful heating of the con- 
ductors and sparking at the brushes, are 
eliminated by the following method of 
balancing. 

In the larger machines with parallel 
armature windings the points in the 
armature winding which are normally of 
equal potential are connected by leads 
through which currents may pass from 
one section to others with which it is 


testing by loosening the screw. 
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connected in parallel. These currents are 
alternating in character and lead or lag 
with reference to their respective electro- 
motive forces, and thus magnetize or de- 
magnetize the field magnets so as to pro- 
duce automatically the necessary balance 
between them. The same troubles would 
result from the decentralization of the 
armature in a multiple winding, but are 
avoided by the system of balancing. 

With the balanced magnetic circuits 
any heavy magnetic pull on one side of 
the armature due to wear of the bearings 
is prevented. The pull which may be 
exerted by one side of the field on a 
large armature, even if out of centre by 
a small fraction of an inch, may become 
as high as several tons if this method of 
balancing is not used. Such an increased 
pull on the armature would result in the 
heating and rapid wearing of the bear- 
ings. By the above method of balancing 
the induction under all poles is main- 
tained practically the same, causing the 
magnetic pull to be equal at all poles and 
preventing an unbalanced pull. This 
method of automatically balancing the 
magnetic circuits of parallel-wound direct- 
current machines is fully covered by 
patents owned by the Westinghouse com- 
pany. 


el 


The “New York” Wire Connector. 

The Yonkers Specialty ‘Company, 
Yonkers, N.'Y., has placed on the market 
a new form of wire connector for making 
electrical connections of telephone wires. 
This may be used for party-line connec- 
tions, bridle wire connections, and for 
trunk-line wire-test connections. The 
“New York” connector consists of a brass 
stud with a slotted and internally threaded 
shank. Themain wire is laid in the slot 
of the brass nut, and held securely in 
place by a specially formed washer. The 


t New York” WIRE CONNECTOR., 


other wire is then placed in the slot and 
held firmly in place by another washer and 
a locknut screwed in place, holding the 
wires firmly. This construction makes it 
possible to easily disconnect the wires for 
On ac- 
count of their small sizes these connectors 
can be readily taped if desired. They are 
made in two sizes. No. 1 is designed to 
connect branch wires of any gauge to 
main-line wires No. 10 to No. 13 B. & S. 
gauge. Connector No. 2 connecis No. 14 
B. & S. gauge and smaller wires to branch 
wires of any gauge. ‘The illustration 
herewith shows the No. 1 connector, exact 
size. 
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A New Type of Electric Controller. 

The accompanying illustration shows 
the new form of automatic reversible elec- 
tric controller made by the Harvard Elec- 
tric Company, Chicago, Ill. The feature 
claimed for this controller is that it auto- 
matically starts the motor slowly with 
heavy loads, and more quickly with lighter 
loads. With very heavy loads the con- 
troller automatically recuts in the resist- 
ance and gives the motor two or more 
starts until it is able to get up its speed. 
If the load is beyond the limit of the 
overload device, the controller prevents 
the motor from starting at all. In case 


of overload or no current or voltage on 


New TYPE or ELECTRIC CONTROLLER. 


the line, the controller automatically re- 
turns to its starting position. The cir- 
cuit is always opened on the carbon con- 
tacts, and the resistance is cut in on the 
motor circuit, reducing the voltage to 
about one-half. The cam on the reversing 
switch always ensures the opening of the 
circuit on the starter carbon contacts, and 
also ensures the opening of the circuit 
before the switch can be reversed. 

All working parts are mounted on the 
face, but are supported from the large 
cast-iron resistance box. The mechanism 
is simple, positive and durable. 


—_-  — 


“Mountain and Lake Resorts” is the 
title of a beautifully illustrated publica- 
tion of 128 pages recently issued by the 
Lackawanna Railroad. ‘The book con- 
tains a list of more than 400 hotels and 
boarding-houses among the various mount- 
ain and lake resorts reached by the Lacka- 
wanna road. The book suggests where to 
go, how to go, what it will cost, and what 
can be seen at the different places. It 
will be sent on receipt of ten cents in 
stamps, addressed to T. W. Lee, general 
passenger agent, New York city. 
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AUTOMATIC REFRIGERATION WITH 
ELECTRIC POWER. 


BY J. C. CHAMBERLAIN. 


Mechanical refrigeration, 
paratively small independent plants, is 
open to three fields for its application. 

1—For ordinary commercial purposes 
instead of ice im the preservation of food 
products. In such cases its adoption de- 
pends almost entirely upon the economy 
or saving in cost of its operation com- 
pared to the cost of ice. 

2—For all other cold-storage purposes 
requiring a lower degree of refrigeration 
than possible with ice. In these cases its 
cost may be an important factor, though 
not subject to direct comparison with the 
cost of ice. 

3—For domestic or household uses in- 
stead of ice. In such service its economy 
is not as important as are its manifest 
advantages; viz., cleanliness, convenience, 
and freedom from annoyances incidental 
to the use and handling of ice. | 

All the advantages of mechanical re- 
frigeration have long been recognized, but 
the commercial use of tke smaller sizes 
of plants has been limited because each 
mechanical plant has required the serv- 
ices of a skilled attendant or engineer— 
to stop and start the machinery, and to 
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adjust the hand valves regulating the feed 
of ammonia to the expansion coils, and of 
cooling water to the compressor and con- 
denser. The expense of this skilled at- 
tention has practically prohibited the use 
of plants of less than five tons refrig- 
erating capacity, except in cases where 
local conditions or other duties required 
an engineer on the premises. 

This apparent restriction has led to the 
gradual development of automatic meth- 
ods of control and regulation, for produc- 
ing refrigeration as it may be needed, in 
the same way that an electric motor pump 
is now so generally used to keep a tank 
full by replacing the water used from 
time to time. 

Such automatic regulation eliminates 
the cost of constant attention or over- 
sight; saves power by producing refrigera- 
tion only when necessary; saves water 
required for cooling the condenser and 
compressor cylinders; increascs efficiency 
-—machine always at full load when run- 
ning; allows use of smaller plant for day 
and night duty, without attention; main- 
tains uniform refrigerating temperature; 
secures greater accuracy of regulation 
than by manual attention and therefore 
ensures the economical use and widens 
the field for mechanical refrigeration with 
smal] plants. 


AUTOMATIC 
REFRIGERATION -WITH ELECTRIC POWER. 
ANNUAL SAVING IN COST OF OPERATION COMPARED TO COST OF ICE. 
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ANNUAL SAVING IN COST OF OPERATION 
COMPARED WITH THE COST OF ICE. 


The economy of refrigeration by means 
of electric power instead of ice is shown 
by the accompanying table (Fig. 1); and 
the table also indicates the importance of 
moderate rates for power on the intro- 
duction of refrigerating plants, especially 
of the smaller sizes. 

The first part of the table shows the 
annual saving in cost of operating auto- 
matically regulated plants compared to 
the cost of ice with electric power at dif- 
ferent rates per kilowatt-hour and ice 
costing three dollars per ton. It gives the 
number of years in which the annual 
saving will cover the total cost of each 
size of plant, including all the ex- 
pensive automatic apparatus. The amount 
and cost of power is based on producing 
the same refrigerating temperature of 
forty-five degrees that is possible with ice. 


Any improved or more expensive type 
of machinery for manufacturing estab- 
lishments is expected to pay for itself in 
three years, either by the saving in cost 
of its product or by the increased quan- 
tity produced. Mechanical refrigeration, 
however, has so many practical advantages 
over the use of ice that the period during 
which a refrigerating plant should be paid 
for by the annual saving in cost of opera- . 
tion may be extended to four or even five 
years and still be considered a sound and 
justifiable investment. 


IMPORTANCE OF MODERATE POWER RATES. 


Assuming ice to cost three dollars per 
ton this table shows: (1) that moderate 
rates for power will tend to promote a 
general adoption of mechanical refrig- 
eration and justify the investment because 
of the annual saving over the cost of ice. 
(2) That the higher rates for power will 
limit the use of small plants for ordinary 
commercial purposes, except where there 
is a necessity for a lower degree of refrig- 
eration than obtainable by ice. 

From the teble it is also apparent that 
mechanical] refrigeration, even at moderate 
rates for power, can not be employed with 
any great economy where the consumption 
of ice does not amount to at least forty 
dollars per month, or about five hundred 
dollars per year. However, where the 
annual consumption of ice is greater, the 
actual economy from a refrigerating plant 
increases rapidly; for example, when the 
ice consumed (at three dollars a ton) 
amounts to about $1,600 per year, the 
cost of a complete automatic ara will be 
paid for in two years with electric power 
at three cents per kilowatt-hour; or in 
about three years with electric power at a 
four-cent rate. In the warmer or tropical 
climates the economy or saving in cost of 
plant operation is greater, for ice is very 
expensive—from seven dollars to twelve 
dollars per ton in the inland cities. 

In determining the actual saving with 
electric power it is fair to assume that 
the purchaser will consider the interest 
on the investment and the depreciation, 
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or wear and tear, as entirely offset: (1)— 
By the fact that he can secure a low de- 
gree of refrigeration impossible with ice. 
(2)—By the manifest advantages of a 
‘uniform and dry refrigeration because of 
its greater preserving quality. (3)—By 
the cleanliness, convenience and by the 
freedom from annoyances incidental to the 
handling and storing of ice. 

The other part of the table presents 
this data in the s..me form, except that it 
is applied to the cost of non-automatic 
refrigerating plants, t. e., without the ex- 
pensive automatic apparatus. In such 
cases a machine must produce the maxi- 
mum daily required refrigeration in at 
least twelve hours because of its being 
restricted to day-time operation under 
the direction of an attendant or engineer, 
and it should therefore be practically 
twice the size of an automatic plant with 
its possible twenty-four hours dailv opera- 
tion in the hottest weather. 

These figures show with equal clear- 
ness that the higher rates for electric 
power will limit the commercial use of 
the smaller non-automatic plants; and, be- 
cause of the different productive capacity 
of such plants, the table shows that the 
annual saving is less than if the same 
plant were operated automatically in pro- 
ducing a greater amount of refrigeration 
during a twenty-four-hour day. 

A non-automatic plant (without the ex- 
pensive automatic apparatus) will, how- 
ever, often be preferred because of its 
lower cost, especially when the automatic 
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doubled at any time by applying the auto- 
matic system of control, and with no 
greater investment than the purchase 
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the exact reverse of a lighting load, not 
only during the months of the year, but 
during the hours of each day (Fig. 2). 


Figo. 4.—ELECTRICALLY DRIVEN THREE-HoksE-POWER AUTOMATIC PLANT, PRODUCING 
REFRIGERATION IN TWENTY-FOUR Hours, EQUIVALENT TO 2,800 POUNDS OF ICE. 


price of the automatic features. In 
other words, the efficiency or producing 
power of any fixed investment for re- 
frigeration can not only be more effective 
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control and regulation does not seem nec- 
essary owing to other local conditions 
which necessitate the employment of an 
engineer on the same premises. 

It is to be borne in mind that if a 
non-automatic plant be used to produce 
the necessary refrigeration during a run 
of twelve hours or less, then the possible 
duty of such a plant may be practically 


but will be largely increased by automatic 
methods of control and regulation, thereby 
making possible the operation of the plant 
whenever refrigeration is needed. 


ADVANTAGES OF A REFRIGERATING POWER 
LOAD TO ELECTRIO LIGHT AND 
POWER STATIONS. 


(1)—A refrigerating load demand is 


(2)—It is a summer load and very 
desirable because the lighting require- 
ments are then comparatively small. 

(3)—It is a long load in the summer 
months when the operation of automatic 
refrigerating plants will average sixteen 
to twenty hours each day. The duration 
of daily load will of course follow the 
weather conditions from the summer to 
the winter months. 

(+)—It is a day load at any time of 
year, being continuous during the day- 
time when ithe cooled supplies in refrig- 
erating boxes are being removed and re- 
placed by new supplies to be cooled. 

For these reasons many electric light 
companies furnish current for refrigerat- 
ing plants at a reduction from their or- 
dinary lighting or power rates; usually at 
a rate of about three cents per kilowatt- 
hour; but in the larger cities with electric 
service from underground wires, the 
charge will vary up to five cents per kilo- 
watt-hour. 

Fig. 3 shows characteristic curves of 
refrigerating loads compared to mean- 
temperature curves. The lower curve 
shows the variation of load in markets 
and shops for food products, etc., where 
the refrigerators are partly exposed to 
weather conditions: the minimum load 
being about thirtv per cent of maximum, 
and the total yearly amount of work equal 
to about seven times that required for the 
hottest month. The upper curve shows 
the variation of load in hotels, restaurants, 
cafés, etc., where the refrigerators are 
usually indoors, the minimum monthly 
load being about sixty-five per cent of 
maximum, and the total yearly amount of 
work equal to about nine times that re- 
ee for the hottest month. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MORTGAGE OF THE GENERAL TRANSMISSION COMPANY— 
The General Transmission Company, of Buffalo, N. Y., has filed a 
mortgage for $15,000,000 in favor of the Buffalo Loan, Trust and Safe 
Deposit Company. The object is to allow the Transmission Company 
to issue 15,000 $1,000 gold forty-year bonds. The company operates 
an electric system in Buffalo. 


NEW TELEPHONE COMPANY FOR PORTLAND, ORE.—The 
Home Telephone and Telegraph Company has been incorporated 
with a capital of $3,000,000, to construct a telephone system in 
Portland, Ore. The incorporators are Charles E. Sumner, A. King 
Wilson and Albert Andrews. It is understood that the work of con- 
struction will commence at once, and that the company will have 
its plant in working order within eight months. 


COLUMBUS (OHIO) MUNICIPAL PLANT IN FULL OPERA- 
TION—The municipal lighting plant of Columbus, Ohio, has recently 
been placed in full operation. In all twenty-six circuits are giv- 
ing service throughout the city. There are 1,860 lights now burning, 
and as soon as the municipal light plant investigating committee 
reaches a decision new lights will be added. At the present time 
some of the wiring of the Columbus Railway and Light Company is 
being pressed into service for a portion of the street lighting. 


SOUTHERN NEW ENGLAND TELEPHONE COMPANY IN- 
CREASES CAPITAL—The Connecticut senate has passed without 
debate the bill authorizing the Southern New England Telephone 
Company to increase the amount of its capital stock from $5,000,000 
to $10,000,000. The value of the company’s outstanding stock is 
now $4,500,000, but an additional $500,000 will be issued imme- 
diately. It is the company’s plan to make additional issues in blocks 


of $500,000 from time to time as the needs of the corporation may . 


require. 


ELECTRIC STREET RAILWAY IN PANAMA—The government 
of Panama will build an electric street railroad system in Panama. 
The line will begin at the Plaza de Armas, traverse a number of 
streets, and extend to the new depot of the Panama Railroad Com- 
pany, the public market and the cemeteries. Most of the material 
used will be purchased in the United States. The franchise will 
be for forty years, and the government will receive two and one- 
half per cent of the gross annual receipts after the line has been in 
operation three years and five per cent five years therafter. 


INCREASE IN CAPITAL STOCK OF THE BELL TELEPHONE 
-.COMPANY, OF PHILADELPHIA—The directors of the Bell Tele- 
phone Company, of Philadelphia, Pa., have voted to increase the 
capital stock $2,000,000. This stock is to be issued to the share- 
holders at par. The stockholders will have the right to subscribe 
for one share for every seven shares now held. Subscription opened 
on July 5, and the right to subscribe expires on August 1. The 
outstanding capital stock at the close of 1904 was $13,999,983. This 
is owned by the American Telephone and Telegraph Company. 


- NEW POWER PLANT FOR YORK, PA.—Plans are under way 
for the building of a power plant and dam at McCall’s Ferry, in the 
lower end of York County, Pa. The dam is to be thirty-two feet 
high, and will hold the river back a distance of six miles, almost 
to Shenk’s Ferry. The dam will be so constructed that a number 
of islands can be used as a foundation for the breastwork. The 
‘wing walls of the dam will be built from the York County side at 
an angle across to the islands near-by, and then will head for a 
point near Cully’s Falls, on the Lancaster County side of the Susque- 
hanna river. 


POWER PLANT IN TENNESSEE—The Knoxville Power Com- 
pany, it is understood, has definitely decided to erect, at a cost of 
$2,600,000, a power plant on the Little Tennessee river, twenty-eight 
-miles from Maryville, Tenn. The building of the plant will depend 
largely upon the construction of the Maryville-Bushnell line of the 
Southern Railway, as the road will be necessary to transport sup- 
plies to the point at which the plant will be constructed. The Knox- 


ville Power Company will construct a tunnel to the power plant in a 
bend of the Little Tennessee river. The tunnel will be more than a 
mile in length, and will be erected in order to concentrate the 
power of the river at the point where the dam will be constructed. 


SURVEYS FOR ALABAMA POWER PLANT—Preliminary sur- 
veys for the construction of an 18,000-horse-power hydroelectric 
equipment are now being made. The water power of the Little 
river, near Blanche, Ala., will be utilized. The plant will be con- 
structed at a cost of about $1,000,000, by H. T. and S. Henderson, 
capitalists, of Durango, Col. A reservoir, having a capacity of over 
a billion gallons, will be constructed. From this reservoir two steel 
penstocks, six feet in diameter, will convey the water to turbine 
wheels which will operate six generators. Power will be trans- 
mitted to industrial plants at Gadsden, Alabama City, Attalla and 
Anniston, Ala., and Rome, Ga. It is expected that several cotton 
and bleaching mills will be located at Blanche, Ala. 


ELECTRICAL NOTES FROM MEXICO—A concession has been 
granted to Manuel Gonzales to utilize 2,000 litres of water per second 
from the Abra de Caballeros in the Valles district, state of San 
Luis Potosi. The maximum limit of time to begin work is two years, 
the system to be completed in seven years. The concessionaire 
guarantees due compliance with the obligations incurred by deposit 
in the National Bank of $4,000 in bonds of the three per cent con- 
solidated silver debt. The capital city of the Mexican territory 
of Tepic is to have a hydroelectric lighting and power plant of 700 
horse-power. The current will be used to light the city and run 
the Aguirre cotton factory located near-by. The work is to be 
done by the General Electric Company, and will cost $74,000. 


LARGE LOAN FOR WESTERN UNITED GAS AND ELECTRIC 
COMPANY—The American Trust and Savings Bank, Chicago, IIL, 
as trustee, successor of the Federal Trust and Savings Bank, has 
made a loan of $5,000,000 to the Western United Gas and Electric 
Company, of Aurora, Ill, the latter giving a first mortgage and 
refunding five per cent bonds, payable February 1, 1950. The gas 
company has full power to borrow money for the purpose of fund- 
ing and paying outstanding indebtedness and existing obligations, 
and also for purchasing new equipment for enlargements, im- 
provements, repairs and making extensions and betterments to its 
various gasworks and plants in Kane, Will Dupage and Cook 
counties. Seventy-three thousand dollars in bonds are to be certi- 
fied and issued at once. 


TRACTION COMPANY FORECLOSURE—As an qutcome of fore- 
closure proceedings instituted againet the New Hampshire Traction 
Company, which operates eleven street railways in New Hampshire 
and Massachusetts, and two land companies, Arthur H. Masten, 
special master, has been instructed to sell by auction the stocks, 
bonds and notes of the subsidiary companies, having a total par 
or face value of more than $6,000,000. Of the amount $3,394,900 
is in stocks, $2,000,000 in notes, and $720,320 in bonds. The New 
York Trust Company is complainant in the foreclosure proceed- 
ings. The proposed sale is understood to be part of a plan of 
reorganization. The companies concerned are: Exeter, Hampton 
& Amesbury; Amesbury & Hampton; Haverhill, Plaistow & Newton; 
Seabrook & Hampton Beach; Dover, Somersworth & Rochester; 
Portsmouth & Exeter; Hudson, Pelham & Salem; Lawrence & 
Methuen; Haverhill & Southern New Hampshire, and the Lowell 
& Pelham street railway companies; the Rockingham Light and 
Power Company, the Granite State Land Company and the Canobie 
Lake Company. 


EDUCATIONAL. 


THROOP POLYTECHNIC INSTITUTE—The Throop Polytech- 
nic Institute, Pasadena, Cal., has secured an attractive building, 
nicely located, for use as a students’ home, where twenty-five young 
men can be accommodated with rooms and board. This home will 
add greatly to the comfort and pleasure of the students at the 
institute. . 
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PERSONAL MENTION. 
MR. W. N. SPERRY, who has been in charge of the Waterbury 
office of the Southern New England Telephone Company, has been 
succeeded by Mr. Johnston D. Veitch, of New Haven, Ct. 


MR. ALONZO BURT, president of the Wisconsin Telephone Com- 
pany, is preparing a series of lectures on the telephone, which he 
is arranging to deliver in different cities in the state where the 
Wisconsin Telephone Company has exchanges. Mr. Burt’s object 
is to popularize the telephone, and incidentally to tell the public 
how to get the greatest benefits from the service. 


MR. H. W. RITTERHOFF has resigned as contracting agent 
for the Bell Telephone Company at Kansas City, Mo., to accept the 
position of superintendent of the contract department of the Home 
Telephone Company. He took charge of the new office on July 1. 
Mr. Ritterhoff has been connected with the Bell Telephone Company 
for twenty-three years, and is one of the best-known telephone men 
in Kansas City. 


PROFESSOR CHARLES P. MATTHEWS has been placed at the 
head of the School of Enginecring at Purdue University, Lafayette, 
Ind., with the title of professor of electrical engineering and director 
of the electrical laboratory. Professor Matthews succeeds Professor 
W. E. Goldsborough, who has become connected with the general 
management of J. G. White & Company. Professor Matthews is now 
enjoying a protracted vacation in the Michigan woods. 


MR. LOUIS HOLLWEG, formerly vice-president of the Indian- 
apolis Telephone Company, has been elected president, and Mr. 
H. B. Sale, formerly secretary-treasurer of the company, has been 
elected vice-president and general manager. These changes were 
made necessary by the death of the Hon. S. P. Sheerin, late presi- 
dent of the company. Mr. Hollweg, who was vice-president of the 
New Long-Distance Company, was also elected president of that 
company. Mr. A. F. Ramsey remains vice-president of the com- 
pany; Mr. H. B. Sale, secretary, being elected general manager. 


MR. J. P. COGHLIN, chairman of the executive committee of the 
International Electrical Exposition, Boston, July 15-22, was born in 
Milford, Ct., October 5, 1869. He graduated from Worcester Poiy- 
technic Institute in 1893, with the degree of B. S. and received the 
advanced degree of E. E. in 1905. On graduating he formed a part- 
nership and started the Columbia Electrical Company, of Worcester, 
Mass., and in 1897 sold out his interest in the company and bought 
the Page Electric Company, of which company he is now the treas- 
urer. He is third vice-president of the National Electrical Con- 
tractors’ Association; first vice-president of the Massachusetts Elec- 
trical Contractors’ Association; president of the Worcester Auto- 
mobile Club; president of the Worcester Alumni Association of 
Worcester Polytechnic Institute, and a member of the Common- 
wealth Club, Worcester; the American Institute of Electrical Engi- 
neers, and the American Society of Mechanical Engineers. Mr. 
Coghlin has had a prominent part in the electrical engineering of 
a number of important propositions, including the entire equipment 
of the Worcester & Southbridge Street Railway, the electrical equip- 
ment of the Natural Food plant at Niagara Falis, the 1,000-kilowatt 
transmission plant for the H. J. Whittal Company, Worcester, and 
also a 1,200-kilowatt plant for the Saco & Pettee Machine Works, 
of Biddeford, Me. 


OBITUARY NOTICES. 


MR. WILLIAM W. MCKEE, one of the owners of the Lehigh 
Car Wheel and Axle Works, Fullerton, Pa., died at Catasauqua 
Lake on June 28. He was receiver of the Lehigh & Northampton 
Gas and Electric Company. : 


MR. THOMAS J. CAVANAGH died on Wednesday, June 28, 
at his home in Brooklyn, N. Y. Mr. Cavanagh was born in 1864, 
and had for many years been an inspector in the employ of the 
New York & New Jersey Telephone Company. 


MR. JAMES T. WAFER, for twenty years the chief operator 
of the telegraphs of the fire department, Brooklyn, N. Y., died at 
Phillipsport, Sullivan County, N. Y., on June 28. Mr. Wafer was 
born September 15, 1857, in the sixth ward of Brooklyn, and in 
1870 went to Manhattan as a messenger boy in the Oil Exchange 
at 23 William street. He occupied various positions until he 
became an operator for the Western Union Telegraph Company 
under Mr. Kirchner. During the great telegraph strike he was 
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employed by the American Rapid Telegraph Company, of 25 Broad 
street, where he remained until 1885. He was a reporter on the 
floor of the Stock Exchange, of New York city, under R. J. Hutchison, 
until 1888, when he was a successful competitor for the position 
of inspector of fire department telegraphs, to which position he was 
appointed by Fire Commissioner Ennis. 


ELECTRICAL SECURITIES. 


Despite the two days’ flurry in the cotton market, prices have 
continued firm, and in many cases have made substantial advances 
since last week. In an authoritative review of the stock market 
conditions one writer points out many instances which parallel very 
closely the sentiments which were extant just prior to the specula- 
tive fever in 1878 and in 1900. While the public as an investor has 
learned a good many lessons, and of late has been credited with 
a great deal of hard common sense in dealing with speculative 
opportunities, this authority considers that a speculative fever in 
the not far distant future is quite possible. The strict conservatism 
which has dominated almost every deal for about a year has led to 
the building up of quite extensive margins, so that a little extra con- 
fidence seems all that is necessary to promote heavy buying. At 
the same time a fortunate coincidence appears from the fact thar 
whatever buying is done at this time must start from a rather high 
level, so that this may be an effectual check upon sending values 
too far beyond what the securities are normally worth. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 8. 


New York: Closing. 
Brooklyn Rapid Transit...............0000- 71% 
Consolidated Gas........ cc. cece eee ees 189 
General Blectric............ 0. ccc cece eee 177%, 
Interborough Rapid Transit................ 20014 
Kings County Electric................0000. 200 
Manhattan Elevated.............. 0. ccc eee 165 
Metropolitan Street Railway................ 128: 
New York & New Jersey Telephone........ 165 
Westinghouse Manufacturing Company...... 190 

Boston: Closing. 
American Telephone and Telegraph......... 1371, 
Edison Electric Illuminating............... 245 
Massachusetts Electric................ 0000s 63 
New England Telephone..............cece: 139 
Western Telephone and Telegraph preferred 100 

Philadelphia: Closing. 
Electric Company of America............. 11°% 
Electric Storage Battery common........... 82° 
Electric Storage Battery preferred.......... 82°% 
Philadelphia Electric............... ccc eee 8%, 
Philadelphia Rapid Transit................. 28% 
United Gas Improvement................06. 931 


It is estimated that for the fiscal year ended June 30 the Phila- 
delphia Rapid Transit Company carried 400,000,000 passengers, and 
that its total receipts amounted to at least $16,200,000. After 
paying interests and dividends on the $100,000,000 or more of under- 
lying bonds and stock the company shows a surplus of about $237,000. 
The earnings of the company for July 4 show an increase over the 
same day in 1904 of $3,000. 

The directors of the Electric Company of America have de- 
clared the regular semi-annual dividend of 3%; per cent, payable 
July 31 to stockholders of record July 20. Books close July 20 and 
reopen August 1. 


Chicago: Closing 
Chicago Telephone................ ccc cee 133 
Chicago Edison Light..................00.. 1591; 
Metropolitan Elevated preferred............ 65% 
National Carbon common..’............... 64°% 
National Carbon preferred................. 119 
Union Traction common................00. TX 
Union Traction preferred.................- 37 


For June the Chicago Telephone Company shows a gain of 2,212 
instruments, making the total in use at the present time 130,316. 

Oak Park Elevated for the fiscal year ended June 30 carried a 
total of 16,405,038 passengers, an increase of 295,832. The daily 
average was 44,945, an increase of 931. Gross earnings were 
$820,252, an increase of $14,792. 
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NEW INCORPORATIONS. 
RALEIGH, N. C.—The Sharon Telephone Company. $3,000. 


TOPEKA, KAN.—Bloomington Mutual Telephone Company, 
Osborne. $3,000. 


CHARLESTON, S. C.—Crystal Lake Improvement and Traction 
Company. $150,000. 


ALBANY, N. Y.—Cobleskill Telephone Company. Increased 
from $6,000 to $15,000. 


COLUMBUS, OHIO—Steubenville & Wheeling Traction Company, 
Cleveland. Increased from $450,000 to $600,000. 


WILSON, N. C.—The Carolina Light and Power Company. 
$100,000. Incorporators: M. S. Williams, S. A. Woodard. 


INDIANAPOLIS, IND.—North Central Railway Company. 
$500,000. Incorporators: C. H. Jones, E. L. Gower, John A. Conkey. 


DES MOINES, IOWA—Oskaloosa & Buxton Electric Railway 
Company, Oskaloosa. $50,000. Incorporators: H. L. Spencer and 
others. 


LOS ANGELES, CAL.—California Trolley Company. $250,000. 
Directors: E. D. McDonald, M. S. Jenks, L. D. Clark, all of Los 
Angeles. 


ALBANY, N. Y.—The Patrons’ Telephone Company, Fulton, 
Oswego County. $25,000. Directors: G. D. Adams, L. D. Beardsley, 
O. B. Kellogg, Fulton. ; 


BELLEVUE, OHIO—Mutual Light and Power Company, Belle- 
vue. $50,000. Incorporators: B. F. Bell, C. W. Bell, Peter Brady, 
W. H. Bell, E. C. Crocken. - 


JERSEY CITY, N. J.—The Coast Line Telephone Company, 
Jersey City. $1,000,000. Incorporators: D. A. Reynolds, Eugene 
H. Brock, Edward P. Clark. 


ALBANY, N. Y.—New Kingston Telephone Company, New Kings- 
ton, Delaware County. $500. Directors: E. D. O’Connor, Henry 
Ruff, W. T. Faulkner, New Kingston. 


COLUMBUS, OHIO—Dayton & Framington Railway Company. 
$25,000. Incorporators: M. P. Miswonger, Jacob W. Bovey, Frank- 
lin M. Stutsman, Birch Rohrer, C. J. Geyer. 


DENVER, COL.—Colorado Light and Power Company. $200,000. 
Incorporators: A. W. Mellon, R. B. Mellon, George S. Davison, 
William I. Wallace, A. A. Pope, Canon City. 


GUTHRIE, OKLA.—Oklahoma Farmers’ Telephone Company. 
$10,000. Stockholders: H. M. Ferguson, Guthrie; E. P. Wilkerson, 
W. M. Hatfield and A. G. Childers, of Mulhall. 


OKLAHOMA CITY, OKLA.—Lone Wolf Telephone Company. 
$2,500. Incorporators: R. A. Wooldridge and John H. Wright, of 
Oklahoma City, and E. J. Luce, of Fort Cobb. 


CHURCHVILLE, N. Y.—Churchville Heat, Light and Power 
Company. $5,000. Officers: William L. Ormrod, president; Hiram 
C. Davis, secretary, and F. W. Potter, treasurer. 


RICHMOND, VA.—The North Frederick Telephone Company, 
Lew, Frederick County, Va. $1,000. S. E. Brown, president; L. 
Jackson, vice-president, secretary and treasurer, both of Lew, Va. 

JEFFERSON CITY, MO.—Missouri Valley Electric Railway 
Company, of Kansas City. $650,000. Incorporators: George B. 


Blanchard, of New York; Chas. P. Breen, George B. Fuggle, S.. 


Fackler Wilson and H. B. McAfee. 


GUTHRIE, OKLA.—Canadian Valley Electric and Refrigerator 
Company, of Oklahoma City, Holdenville, I. T., and Welletka, I. T. 
$100,000. Incorporators: Charles De Wattville, of Holdenville; 
M. D. Owen, of Chandler, and C. Potter Johnson, of Oklahoma City. 


GUTHRIE, OKLA.—Vinita & Western Railroad Company. 
$10,000. Stockholders: J. S. Mabon, Guthrie; F. R. Pierce, St. 
Louis; C. C. Nelson, Ft. Scott, Kan.; Geo. F. Bodgett, Tonapah, 
. Nev.; Adolph Schoenherr, El Reno; M. D. Libby, El Reno, and L. F. 

Parker, Jr., Vinita. 

SALT LAKE CITY, UTAH—The Summit Electric Company, of 
Park City, Summit County, to construct and operate an electric 
light and power plant at Park City. $100,000. Incorporators: 
Henry Shields, of Park City; E. J. Raddatz, C. O. Ellingwood, W. 
F. Snyder and Gideon Snyder, of Salt Lake City. 
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ELECTRIC LIGHTING. 
ASHEVILLE, N. C.—The Hickory Electric Company amends its 
charter, extending the latter thirty years and increasing its capital 
stock to $24,000. 


NORRISTOWN, PA.—The Lansdale council has awarded the 
contracts for rebuilding the town’s electric light plant, for which 
a loan of $20,000 was voted at the last election. 


YORK, PA.—The New York capitalists who contemplate building 
a power plant and a dam at McCall’s Ferry, along the Susquehanna 
river, have engaged William Barclay Parsons to prepare the plans 
for the power plant and dam. 


SCOTTSBLUFF, NEB.—Charles Johnson, of Iron Mountain, 
Mont., says he will put in an electric light plant either at Scotts- 
bluff or in Gering if he can secure sufficient business. Gering and 
Scottsbluff are little towns of less than 1,000 inhabitants. 

COLUMBUS, OH!IO—The Crawford Gas and Electric Company, 
of Galion, has changed its name to the Crawford County Gas and 
Electric Company, and made its stock $150,000 common and $50,000 
six per cent preferred. R. O. Morgan is secretary and Selwyn N. 
Blakey president. 

BOSTON, MASS.—The Ware Electric Light Company, which has 
the contract for lighting the streets of Hardwick and Gilbertville, 
has secured the right to string its wires on the Hampshire & Wor- 
cester Street Railway Company’s poles between Ware and Gilbert- 
ville from Receiver George S. Taft. 

SEA CLIFF, L. I.—Power has been turned on at the Nassau 
Light and Power Company’s new plant at Glenwood. The plant, 
which provides light for a large area, is the largest and most com- 
plete on Long Island outside of Brooklyn. It occupies ten acres 
of ground on the shore of the harbor. 

BALTIMORE, MD.—The Baltimore Electric Power Company, 
which some six months ago contracted with the Westinghouse 
Machine Company, of Pittsburg, for several steam turbines, has 
added another order to the same company for a 3,000-horse-power 
steam turbine, to be delivered as soon as possible. 

ST. CATHARINES, ONT.—The Lincoln Light and Power Com- 
pany is now controlled by the Hamilton Cataract Power, Light and 
Traction Company, from which the Lincoln company has for some 
time purchased power and resold it to consumers. The Hamilton 


’ corporation, it is understood, will spend $100,000 developing power 


for use in St. Catharines. 


COLUMBUS, OHIO—The Citizens’ electric light and power plant 
of Newark has been purchased by a syndicate headed by Congress- 
man B. G. Dawes, of Marietta, and M. G. Gillette, of Newark. The 
deal is said to have involved an amount in the neighborhood of 
$175,000. A company will be incorporated under the name of the 
Licking County Light and Power Company to take over the property. 


POTTSVILLE, PA.—At an election held by the stockholders of 
the Anthracite Electric Light and Power Company H. S. Thompson, 
Jacob Ulmer, J. Archbald, Jr., of Pottsville, and H. S. Albright, of 
Orwigsburg, and F. P. Spiese, of Tamaqua, were elected directors. 
These gentlemen and S. H. Kaercher, Guy E. Farquhar, Andrew 
Robertson and John M. Briscoe were chosen directors of the Edison 
Electric Light Company. 

SCRANTON, PA.—At the annual meeting of the stockholders 
of the Economy Light, Heat and Power Company, the following 
directors were reelected: L. A. Watres, Robert Reaves, C. D. Jones, 
A. B. Stevens, P. J. Horan, W. F. Hallstead, John T. Porter, Robert 
C. Adams and W. J. Northrup. The following are the officers: 
president, L. A. Watres; vice-president, Robert Reaves; treasurer, 
John T. Porter; secretary and manager, W. J. Northrup. 


TILTON, N. H.—The Tilton Electric Company has closed con- 
tracts with electrical construction companies for extensive altera- 
tions and additions to its plant. It is about to install one 200- 
kilowatt dynamo, to be used in place of the two 100-kilowatt 
dynamos now in use. The new dynamo is of 350-horse-power 
capacity, and of the revolving field type. The company will retain 
one of the present kilowatt dynamos at its plant to be used in case 
of accident and emergencies. The other generator of the same 
capacity will be installed at the No. 2 Tilton mill, and the power 
at that dam will be used in conjunction with the plant at the lower 
dam. In connection with the above a five-panel marble switchboard 
will be installed at the electric plant. 
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TELEPHONE AND TELEGRAPH. 


SPRINGFIELD, MASS.—The New England Teiephone Company 
is putting up new wires through East Charlemont. 


HOUGHTON, MICH.—The Ontonagon County Telephone Com- 
pany is rebuilding its line from Rockland to Ontonagon. 


DALLAS, TEXAS—The Texas Consolidated Long-Distance Tele- 
phone has accepted the franchise offered it by the city of Dallas 
and has put up a certified check for $5,000 as a guarantee. 


CLEVELAND, OHIO—The announcement is made that a deal 
has been completed by which $525,000 of the United States Tele- 
phone Company's five per cent bonds have been sold for cash to 
James F. Bradley, at the head of a Toledo syndicate. 


NEWTON, N. C.—The Piedmont Telephone and Telegraph Com- 
pany, owner of the local exchange and a number of toll lines, is 
making preparations to rebuild all its toll lines. Copper wire and 
juniper posts will be used, and 100 miles of lines will be rebuilt at 
once. 


PHILADELPHIA, PA.—The Bell Telephone Company, of Phila- 
delphia, including the Delaware and Atlantic controlled companies, 
has 97,000 stations installed as of present date. This is the banner 
year of the company, the net gain having been 13,083, from January 
1 to June 1. 


SLEEPY EYE, MINN.—The Sleepy Eye Telephone Company. 
recently organized with a capital of $25,000, has begun active work 
in extending lines throughout this section of Brown County. It has 
completed one line running south of Sleepy Eye to lake Hanska, 
about fifteen miles. 


TRENTON, N. J.—The American Telephone and Telegraph Com- 
pany has been granted permission to construct its line over county 
roads and bridges in West Windsor and Lawrence townships. The 
work is to be done under the supervision of County Engineer 
Eppele and the company is to give a $500 bond. 


REITZ, PA.—The Central Telephone Company, of Somerset 
County, a recently formed corporation, has completed its telephone 
lines to Forward, Reitz and Central City, Somerset County. These 
exchanges are reached over the Somerset Telephone Company's line 
through Hooversville. It is expected that within a short time the 
company will have completed its rural lines to Buckstown and 
Shanksville. 


SAN BERNARDINO, CAL.—Plans are being made to install a 
telephone system in the Mojave desert. The route includes a line 
from Needles to San Bernardino, also down the west side of the 
Colorado river to the Santa Fe bridge, and thence to Parker. 
Another line will extend from Ibex, a station on the Santa Fe, to 
Searchlight, Nev., and still another will reach from Barstow to 
Johannesburg and Kramer. Other lines under contemplation will 
take in all the towns along the Salt lake as far as Las Vegas, from 
which place a wire line will be built to Bullfrog and thence to 
Tenopah. 


CLEVELAND, OHIO—At a recent meeting the Chagrin Falls 
Telephone Company, the controlling stock of which was recently 
purchased by J. B. Hoge, secretary and treasurer of the Cuyahoga 
Telephone Company, was reorganized by e:ecting J. B. Hoge, presi- 
dent; C. H. Hubbell, Chagrin Falls, vice-president; B. H. Lang, 
Cleveland, secretary and treasurer; J. B. Hoge, B. H. Lang, C. Y. 
McVeigh, Cleveland, directors to fill the vacancies caused by the 
resignations of J. W. Hutchinson and L. S. Hubbell, and by the 
death of W. D. Brewster, of Chagrin Falls; C. Y. McVeigh, manag- 
ing director; L. S. Hubbell, Chagrin Falls, local manager. 


NEW LEXINGTON, OHIO—The Perry County Telephone Com- 
pany, with headquarters in New Lexington, has organized for the 
purpose of taking over the properties of the Sunday Creek Valley 
Telephone Company and the Central Union operating in Perry 
County. The new company, which is made up of soiely local 
capitalists, will operate in every town in the county and outside of, 
using the long-distance lines of the Bell company, will be strictly 
independent. The officers of the new company are: president, E. S. 
Martin; vice-president, William A. Allen; secretary, T. M. Potter, 
and treasurer, C. B. Enlow. Including the above officers the direc- 
tors are G. C. Davis, George C. Forquer, Daniel C. Jenkins and 
G. W. Spring, John Amberg and Henry Steffin. 
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ELECTRIC RAILWAYS. 
NEW YORK, N. Y.—The Yonkers common council has granted 
a franchise to the Bronx, Yonkers & White Plains Railway. 


CHAMBERSBURG, PA.—The Chambersburg & Gettysburg Elec- 
tric Railway Company is to extend its lines to Greencastle, New 
Franklin, Brown’s Mill and Middleburg. 


KALAMAZOO, MICH.—The construction on the Kalamazoo, Lake 
Shore & Chicago electric road, which will connect Kalamazoo with 
South Haven, with spurs running to Saugatuck and Benton Harbor, 
has been begun at the South Haven end of the line. 


LANSING, MICH.—Practically every foot of the right of way 
for an electric railway from Detroit to Lansing has been arranged 
for. Eastern capital has been interested, ensuring the necessary 
financial backing. The road will likely be built next year. 


ALEXANDRIA, LA.—The board of directors of the Alexandria 
Electric Street Car Company has awarded to G. U. Borde, of New 
Orleans, the contract to build the line. Work will commence in 
sixty days. Four and a half miles are to be built in twelve months 
and the balance as soon as practicable. 


MEDIA, PA.—The Millard & McGraw Construction Company has 
been given the contract for the widening of the right of way, making 
an extension to, and for the reconstruction of the Ardmore & Llanerch 
Street Railway through Haverford township, Delaware County, and 
Lower Merion township, Montgomery County. 


BATH, N. Y.—At a meeting of the board of directors of the 
Branchport & Hornellsville Electric Railroad Company it was voted 
to increase the capital stock of the corporation from $50,000 to 
$2,500,000, which is considered sufficient to undertake the construc- 
tion of the road, ensure its completion and proper equipment. All 
of the directors were present in person or by representative. 


WILMINGTON, N. C.—The surveyors have completed the work 
of surveying two routes between Durham and Raleigh for the trolley 
line. One route is by way of Leesville and will enter Raleigh 
by Sanders street. This route is twenty-one miles in length to a 
site near the city limits of Raleigh. The other route, by Nelson, 
Morrisville and Cary, entering Raleigh by Hillsboro street, is twenty- 
five miles. It is expected that work will begin on this line some 
time this year. 


NEW HAVEN, CT.—The Branford trolley line, five miles long, 
running from East Haven to Branford and connecting in East 
Haven with the tracks of the Consolidated Railway Company, has 
been bought by the latter company. The road has an authorized 
capital stock of $600,000, $300,000 of which has been issued, and 
has authority to acquire gas, water and electric properties, It has 
always been operated by the cars of the New Haven trolley sys- 
tem. A. M. Young, president of the Connecticut Railway and Light- 
ing Company, is one of the principal owners in the Branford com- 
pany. Senator A. E. Hammer, of Branford, is president. 


SPRINGFIELD, ILL.—Articles of incorporation have been filed 
with the secretary of state for the Sangamon Valley Railroad Com- 
pany. The principal office is to be in Springfield, and the incor- 
porators are George M. Skelly, Charles T. Bisch and Silas Morrow, 
all of Springfield. The object is, according to the articles filed, to 
construct an interurban electric railway from Decatur by way of 
Shelbyville, Moweaqua, Taylorville, Mechanicsburg, Clear Lake, 
Springfield, Petersburg, Chandlerville, Rushville and Mount Sterling 
to Quincy. Branches will be run from Springfield to Tallula; from 
Petersburg to Fancy Prairie, Sweetwater and Greenview to Lincoln: 
also from Springfield to Crofton via Pleasant Plains, Ashland, Win- 
chester and Pittsfield. The nominal capital is $2,500. 


NEW YORK, N. Y.—At a meeting of the board of directors of 
the New York, Westchester & Boston Railway Company, on June 29, 
Marsden J. Perry, of Providence, R. I., was elected a director of the 
company and a member of the executive committee. Mr. Perry is 
largely interested in electric roads throughout New England, and 
is president of the Rhode Island Traction Company, the stock of 
which company is controlled by the United Gas Improvement Com- 
pany. Including Mr. Perry, the Westchester directorate now stands 
as follows: William Lanman Bull, William H. Buckley, attorney, 
New York; Evans R. Dick, Andrew Freedman, John B. Jackson, 
Charles E. Lewis, New York; John R. McAllister, William Barclay 
Parsons, engineer; Marsden J. Perry, Robert C. Pruyn, Robert E. 
Robinson, Frederick W. Whitridge, New York; H. Carroll Win- 
chester. 
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INDUSTRIAL ITEMS. 


THE AITON MACHINE COMPANY, New York city, announces 
that it has removed its New York office to 126 Liberty street. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY ’S Los Angeles (Cal.) office, which has heretofore been 
in the Trust Building, has been removed to 257 South Main street. 


THE MASSIE WIRELESS TELEGRAPH COMPANY, 4 Market 
square, Providence, R. I., is distributing a circular calling atten- 
tion to the development and installation of the Massie system of 
wireless telegraphy. This circular may be secured upon request. 


ERNEST H. DU VIVIER, 14 Church street, New York city, is 
the United States representative for Jules Richard, manufacturer 
of accurate measuring and recording instruments for all scientific 
and industrial purposes. Catalogues will be sent upon application. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has issued two interesting bulletins, No. 93 and No. 94, 
describing, respectively, the carbon regulator for automatic booster 
contro], and the application of storage batteries to electric vehicles. 


G. M. GEST, New York and Cincinnati, the expert subway contrac- 
tor, has been awarded a large contract in New Orleans, La., for the 
extension of the subway system of the Cumberland Telephone and 
Telegraph Company. This is an extension to the original system 
which the same firm installed years ago. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
has published a new catalogue descriptive of Jeffrey screens. These 
screens are made to order in sizes and styles to suit the require- 
ments. The catalogue shows a large variety of screens for various 
applications, and will be sent upon request, together with prices. 


THE PERU ELECTRIC MANUFACTURING COMPANY, Peru, 
Ind., has issued a complete bulletin on its new line of National Code 
standard cartridge fuse blocks, with tables of dimensions of clips 
and terminals for tablet and switchboard work. This includes a 
complete line of blocks of 0-30 and 31-60 amperes, 250 and 600 volts 
capacity, all of which are fully illustrated. 


THE AUTOMATIC VENTILATOR COMPANY has removed its 
offices to the American Surety Building, 100 Broadway, New York 
city. This company is meeting with much success in placing its 
ventilators on steam and electric railways, and has recently received 
a number of large orders from important roads. The ventilator 
becomes very popular as soon as it is installed. 


THE WILLARD STORAGE BATTERY COMPANY, Cleveland, 
Ohio, announces that since moving to its new factory at 27-31 
Academy street it has made rapid progress in getting into first- 
class operating condition, and is now turning out one-third of the 
usual amount of material. The main office and works of the com- 
pany, as is well known, were burned out on June 26. 


THE DALE COMPANY, New York city, met with a serious loss 
by fire at its offices and factory, Thirteenth and Hudson streets. The 
large stock was almost completely destroyed, but fortunately the 
offices and machinery were only damaged by water. Mr. Dale 
expects to have the establishment in good running order in about 
another week when orders can be filled as promptly as before. 
The loss is fully covered by insurance. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., in cata- 
logue No. 124 describes and illustrates the “Overstrom” concen- 
trator. The “Overstrom” table for concentrating ores and recovering 
values from tailings and slimes is a diagonal table. It is placed 
diagonal to the line of reciprocation, and the three forces--gravity, 
reciprocating motion, and flow of wash water—assist in the action 
of the apparatus. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., has issued a new bulletin describing 
grinders and buffing equipments. This bulletin is designated as 
No. 48. The “Northern” electric emery grinders are of special de- 
sign and construction, including heavy crucible tool steel armature 
shafts, liberal bearings and dustproof covers. The standard emery 
grinders and buffing lathes are equipped with speed-regulating de- 
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vices, so that the speed of the grinding and buffing wheels can be 
varied to compensate for the varying diameters of the wheels. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, Ill., 
is distributing a handsome brochure setting forth a report by James 
C. Kelsey, professor of telephony and civil engineering at Purdue 
University, Lafayette, Ind., concerning a number of tests made on 
a bank of Kaisling protectors taken from regular stock at the 
factory at Adrian, Mich. The conclusions reached by Professor 
Kelsey are highly commendatory of the action of these protectors. 
The report may be secured upon application to the company. 


THE MUNICIPAL ENGINEERING AND CONTRACTING COM- 
PANY, Railway Exchange Building, Chicago, Ill., has issued a book- 
let of instructions to agents containing some valuable information 
concerning cement. This book of instructions has been prepared 
to facilitate the introduction of the “Chicago” improved cube con- 
crete mixer. This mixer is built in several sizes. is a self-contained 
apparatus, and is stated by the company to have achieved results 
in the economical handling of concrete which are remarkable. The 
booklet may be secured upon request. 


THE ELECTRO-DYNAMIC COMPANY, Bayonne, N. J., will have 
an exhibit at space 13, department “A,” during the International 
Electrical Exhibition, Mechanics’ Hall, Boston, Mass., July 15-22. 
The exhibit will consist of one of the company’s type “5-S” four-to- 
one “Interpole” variable-speed motors belted to a generator. This 
motor will be reversed under all of the above conditions of load and 
speed, and will show results which the company states have never 
been obtained heretofore in the operation of electric motors, either 
for constant or variable-speed work. There will also be on exhibi- 
tion different sizes of motors running from one horse-power at 
a speed ratio of four to one, up to ten horse-power at a speed ratio 
of four to one. The exhibit will cover 123 distinct varieties of 
motors. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has pub- 
lished two very interesting pamphlets for distribution to those inter- 
ested in power-station installation. Bulletin No. 53 describes and illus- 
trates direct-current lighting and power generators. In addition to 
a number of views of typical installations, detailed examples are 
given of the construction of the engine-type generators. A valuable 
publication is that entitled “An Electrified Railway Shop Described 
by Its Mechanical Engineer.” This is an abridged reprint of a series 
of articles on “The Application of Individual Motor Drives to Old 
Machine Tools,” by Roy V. Wright, then mechanical engineer of 
the Pittsburg & Lake Erie Railroad, and now associate editor of 
the American Engineer and Railroad Journal, in which publication 
the articles originally appeared. 


NEW MANUFACTURING COMPANIES. 


NEW YORK, N. Y.—The Crestmoor Manufacturing and Supply 
Company has been organized with a capital of $50,000, to manufac- 
ture mechanical and electrical appliances. The incorporators are 
Robert L. Woolley, Harry J. Robinson, New York city; Emma K. 
Chattle, Brooklyn. 


AUGUSTA, ME.—The Automatic Telephone Manufacturing Com- 
pany has been incorporated to manufacture telephones. The capital 
is $200,000, and the officers are: president, L. J. Coleman, Gardiner, 
Me.; treasurer, W. S. Lee, of Augusta, Me. 


CHICAGO, ILL.—The Aetna Electric Stage Lighting Company 
has been incorporated by John A. Jacini, Herman M. Pletz and 
George H. Graeser. The capital is $600. 


CHICAGO, IL.L.—The Interior Electric Construction Company 
has been incorporated to manufacture electrical appliances. The 
capital is $2,500, and the incorporators are Robert Gibson, Fred 
Grant and Henry McIver. 


BANGOR, ME.—The Palmer Electrical Company has been formed 
to do a generai electrical business. The capital is $500,000, and the 
officers are: president, C. D. Shaw, Greenville, Me.; treasurer, R. M. 
Palmer, Cambridge, Mass. 


NEWBURGH, N. Y.—The Electric Device Company has been 
formed to manufacture electrical devices. The capital stock is 
$5,000. The incorporators are I. Ludlow Chrystie, H. I. Brightman, 
John L. Bissell, New York city. 
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THE DIVERSITY FACTOR. 

A lot of discussion is going on in our foreign contemporaries 
in regard to the value of the so-called diversity factor. The 
accepted definition of this factor is the ratio of the sum of the 
maximum demands of the consumers supplied by the plant to 
Ob- 
viously a definite numerical value can not be given to such a 


the maximum demand made at any time on the station. 


factor, for it will vary, depending upon the season of the year 
or the time in which the maximum demands are to be taken. 
In practice this factor would always be larger than unity; and 
the larger it be, the better it is thought will the load on the 
station be distributed throughout the day. This view results 
from the experience that the greater the number of consumers 
supplied by the plant, the more uniform its load. 

The diversity factor, as thus determined, does not seem 
altogether satisfactory for the purpose for which it is intended, 
which is really to give some idea of the various uses to which the 
power of the station is put. It takes no account of the length 
of time during which various maximum demands are made, and 


a low load-factor might be accompanied by a high diversity 
factor, although the opposite relation is supposed to obtain. 
It would seem better, in obtaining a factor of this kind, to bring 
in the load-factors of the different consumers. For example, 
take the ratio of the sum of the load-factors of all consumers to 
the load-factor of the station. The resulting figure would bring 
in not only the maximum demands, both of the consumers and 
on the station, but a time-factor which would allow for the 


characters of all the loads. 


IMPROVEMENTS IN WIRELESS TELEGRAPHY. 
According to press accounts published during the past week, 
Professor F. Braun has succeeded in setting up electromagnetic 
waves which will travel in one direction only, and do not spread 
If this report be 
true wireless telegraphy will be benefited greatly, for such a 


out in a circle like the sound from a bell. 


method would not only decrease the amount of power required 
at the sending station—an item of consideration, although not 
of paramount importance—but, most important of all, would 
As yet 
no description has been published of how Professor Braun ac- 


reduce largely interference of one station with another. 


complishes this, but his work heretofore in wireless telegraphy 
has been so successful that we may confidently expect that some 
important improvement has been made. 

Of interest at this time is a study of wireless telegraphy 
made in the Electrical Magazine (London) for June, by Mr. 
L. H. Walter. 


8 wireless system, and comes to the conclusion that since, as 


The author considers the different elements of 


Professor R. A. Fessenden has shown, a receiver may be de- 
signed which requires less than one one-hundredth of an erg to 
operate it, this part of the system has advanced to a satisfactory 
stage. In the 
first place, as a transmitter: its efficiency is somewhat low—ten 
per cent, he says; that is to say, only one-tenth of the energy 


The transmitter, however, is not so satisfactorv. 


supplied to the transmitting devices is converted into electric 
waves. When to this considerable loss that caused by the re- 
quirement that a large circular area of the medium be set into 
vibration in order to operate a delicate device at one point only 
is added, it will be realized that it is at the sending end of the 
system that efforts should be concentrated. An effort in this 
direction has been made by Professor Artom, who believes that 
he has succeeded in setting up a polarized electric wave which 
seems to set into vibration an elliptical section of the trans- 


mitting medium. His results have not, however, been verified 
as yet. Whether Professor Braun’s new method produces results 
of the same character as Artom’s, or whether he really sends out 
a beam of waves, is not clear. The probability is that the waves 
which are sent out spread through an ever-widening angle, and 
that the statement that they are sent out in one direction only 
must be accepted in a limited sense. | 
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THE INDUCTION GENERATOR. 


The new type of generator described by Mr. William Stanley 
in his paper presented at the recent convention of the American 
Institute of Electrical Engineers, an abstract of which will be 
found on another page of this issue, possesses some exceedingly 
interesting features. The machine itself—that is to say, the 
generator proper—is not altogether new, although the use of 
such an arrangement as is hete described as a generator is 
novel. The rotation of a magnetic field relative to stationary 
conductors, produced by a combination of mechanical rotation 
and the action of polyphase currents, has been employed in 
so-called frequency changers—machines employed generally to 
raise a low frequency suitable for power purposes to a higher 
one more suited for electric lighting. In such machines, how- 
ever, the frequency changer draws its energy from the electrical 
supply circuit; and hence must be considered more as a trans- 
former than as a generator which converts mechanical into 
electrical energy. 

Although the characteristic features of the induction alter- 
nator described by Mr. Stanley may be compared with those of 
the frequency changer, the machine itself differs in its propor- 
tions. In the first place the electrical energy supplied to the 
generator is small compared with the mechanical energy; and 
in the second place the difference in frequency of the currents 
flowing in the stator and rotor is much more than that cus- 
tomary in the frequency changer. In the machine as described, 
the rated output of the exciter was only from six to eight per 
cent of the rating of the generator, and the frequency of the 
exciting currents is much lower than that given by any ordinary 
types of alternators. The exciting currents have a frequency 
of not more than one or two cycles per second, and may be even 
as low as one-half cycle per second. 

The peculiar feature of the induction alternator is the use 
of polyphase exciting currents in a rotating field; and the value 
of such an arrangement is that it enables the winding on the 
rotating field to be driven at a speed which is not synchronous 
with the rotating flux. These conductors therefore are cut by 
the flux, and hence have electromotive forces set up in them, 
which 
currents which either assist or oppose the field flux. 
be remembered that the flux which actually cuts the exciting 
conductors is a resultant of all the currents flowing in all the 
conductors of the generator. It is a combination of exciting 
flux and that set up by the armature reaction; it therefore varies 
with the load on the armature—that is to say, the alternator 
becomes automatically self-compounding. This action in this 
way may be compared with that of a direct-current generator in 
which the brushes are given a backward lead. As is well known, 
the machine may be made more or less self-regulating by merely 
shifting the brushes back of the neutral plane; but unfortunately 
the disastrous sparking which results prohibits the use of this 


electromotive forces may be made to set up 


It must 


simple arrangement. Other schemes have been proposed for 
obtaining a similar effect without ruining the commutation of 
the generator, but we believe that this is the first time such a 


reaction has been employed to make an alternating-current gen- 
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‘erator self-regulating, without at the same time adding a 


commutator to it. 

Judging from the published results the machine appears 
io have excellent regulation, whicn it can not be denied is 
of much advantage. In discussing this machine some one said 
that good regulation was not of as much importance to-day as 
formerly on large systems, because on such systems great varia- 
tions at a single point are lost when they reach the station. 
Nevertheless, variations in load must occur, and a generator 
which can be made perfectly regulating without going to too 
great expense will be the one selected for the small plant, and 
will surely have the preference for the larger installation. 

The exciter devised by Mr. Stanley for supplying the induc- 
tion generator is an unusually interesting machine. It operates 
The problem was to devise a 
dynamo which, without being too bulky or running at too low a 
speed, would give the very low frequencies desired. The method 
by which this has been done is most ingenious. The exciter, 
instead of being, as has heretofore been invariably the case, a 
direct-current generator, is a self-exciting, polyphase alternator, 
In its 
simplest form it may be described as a four-pole ficld. The 


having, however, an armature wound for direct currents. 


exciting current for opposite pairs is drawn from brushes set 
at right angles to the position they would have in a direct- 
current dynamo—that is to say, it may be considered as made 
up of two two-pole fields placed at right angles, each field being 
supplied by the brushes belonging to the other. With this 
arrangement, assuming one pair of the poles to be magnetized 
somewhat when the armature is revolved, an electromotive force 
will be set up in its windings which will force a current through 
the windings of the other pair of poles. As these become mag- 
netized the neutral plane shifts forward (or backward), and a 
current begins to flow from the other pair of brushes in a direc- 
tion such as to reverse the magnetism of that pair of field-poles. 
While this is being done the neutral place is still shifting for- 
ward, so that the voltage of the second pair of brushes is becom- 
ing less and less. ‘This field will thus tend to die out as the 
ficld in the first pair of poles is suppressed, reversed and raised 
to a negative maximum when the conditions at starting are 
exactly reversed. This process goeg on cyclically at a speed 
determined by the electrical constants of the armature and field 
circuits. The exciter thus produces a field which slowly rotates. 
I; therefore will give off from its brushes alternating currents of 
a frequency determined by this rotation. In other words, it is 
a polyphase, self-exciting generator, as it supplies from one 
armature the exciting currents required for its own fields and 
for those of the induction alternator. Obviously such a machine 
will be affected by the current flowing in its armature; and by 
proper design of alternator and exciter the characteristics of the 
two may be so selected as to produce almost perfect regulation. 

. An interesting line of thought was suggested during the 
discussion of these machines, how will thev behave as motors? 
The generator will obviously run as a synchronous motor—that 
ic to say, synchronous with respect to the relations of its rota- 


tion and the rotation of its field. If, however, the frequency of 
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the exciting current be varied, the speed of the motor will vary. 
In other words, it is a variable-speed, synchronous motor— 
which sounds like a paradox. Another question which may be 
asked is, how will the exciter behave as a motor? The field con- 
nections are of the shunt type, so that it would probably run 
as a constant-speed machine; but since, as is stated in the paper, 
one machine may be designed to give several frequencies, such 
a variable-frequency machine would probably become a variable- 
speed motor. 

But little has yet been published with regard to these new 
machines to enable one to predict their performance as motors, 
but an interesting question arises whether such a system 
would be suitable for railway work. A variable-speed, alternat- 
ing-current motor—that is to say, one whose speed can be varied 
without causing too great a loss of energy—is what has been 
sought by many for traction purposes. Given such a motor, 
the necessity for two or more overhead conductors would be 
viewed with more tolerance. 


A POOR OUTLOOK FOR THE ALCHEMIST. | 
In the infancy of chemistry the alchemist was a much- 
abused individual. 
deserved, but to-day he is given credit for having kept alive 


Some, perhaps much, of this abuse was 


interest in the nature of matter. 
carry on his research, and if a good deal of this was ill-gotten, 
the loser deserved punishment for dabbling with arts that at 
that time were supposed to be evil. 

The alchemist of the future will hold an entirely different 
position in the world, at least so far as the opinions of others 
need be considered. He will not be shunned as he walks the 
streets, nor will those who wish advice in his specialty wait for 
the darkest hour of the night before seeking his den. Confidence 
and esteem he will have in plenty, but will he have control of 
fabulous wealth? We fear not. 

These thoughts are due to some recent announcements in 
the field of physical science. 
on creditable authority, that transmutation of metals was not 
Radium, it was said, 


Some time since we were told, 


only possible, but a very probable fact. 
as a result of its radioactivity, was converted into another 
chemical element. Research in this interesting as well as 
important branch of physics has been active, and we are now 
told that it is probable—almost certain—that one of the prod- 
ucts of this decomposition of radium is either lead or bismuth 
—probably lead. | 
Now, we are not wondering if the alchemist of the future 
is going to spend his spare moments in converting radium into 
lead, which would surely be an unprofitable undertaking—at 
least so long as the former element remains at its present market 
price. But if radium does change into lead—and if, as we are 
tuld, all the elements are living lives and are gradually being 
converted into elements of lower atomic weight—why might 
not lead be converted into gold? In the former transmutation 
the atomic weight of radium is 225, while that of lead is 206.9. 
For the latter transmutation the change need only be from 
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_ 40,000 years for radium to change into lead. 


Money he had to have to 
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206.9 to 196.7 (the atomic weight of gold) and might be as- 
sumed to be correspondingly easy. 

Assuming, for the sake of argument, that a way could be 
found of causing lead to change as actively as does radium— 
although the rate at which it changes at present is probably at 
least a million times slower—and assuming also, for the sake 
of argument, that the time required to bring about a transmu- 
tation is proportional to the change in the atomic weight, it is 
easy to figure out how long it would take to convert a pound of 
lead into a pound of gold. Professor Soddy says that it takes 
It would there- 
fore take over 22,000 years for the lead to change into gold; a 
rather slow process, calling for much patience on the part of the 
alchemist. 

Now, look at the problem in another way. As gold is worth 
at the market price about 6,000 times as much as lead, it is 
easily seen that if any one owning a pound of lead should sell 
it for four and one-half cents, its present value, and invest this 
sum at compound interest at the rate of four per cent per 
annum, in approximately 221 years, three months and three 
days, the sum accumulated would be equal in value to a pound 
of gold. Evidently this method of converting lead into gold 
is more profitable than waiting for its transmutation. and the 
returns are quicker. In fact, during the time required for all 
of the lead to be converted into gold the sum accruing from 
investing the value of the lead at four per cent would be some- 
thing like four, followed by 376 ciphers, dollars; more even 
than Scotty, of Death Valley, claims that his mine is worth. 

Of course, it is not impossible that some means of hastening 
this transmutation may be discovered, but as yet nothing in 
this direction has been done, and even the most optimistic could 
hardly hope for an acceleration which would be considered a 
good investment to-day. And it is not improbable that any 
such process, would require power worth more than its weight 
in gold—if one may use such an expression. Unfortunately, or 
fortunately—whichever way one wishes to look at 1t—the future 
for the alchemist presents a dismal outlook. 


ELECTRIC LIGHT FOR PARKS. 

Probably the most striking feature of the decorations at 
Buffalo, in honor of the annual reunion of the Elks, was the 
large tower lighted by 100 Steinmeiz mercury arc lamps. The 
tower was about seventy-five feet high, and was visible for miles 
around. It stood out boldly among the other illuminations, not 


only on account of its brillianey, but because of the peculiar 
green color of the light emitted by its lamps. 

One feature of this brilliant display which caused comment 
was the peculiar suitability of mercury are lamps for park illumi- 
nation. This feature of the lamp has been emphasized for some 
time past by Dr. Steinmetz, who has used the lamps for illumin- 
ating his grounds in Schenectady. The foliage of the trees 
loses nothing because of the absence of the red rays—indeed, 
its green color is brought out most beautifully by the green 
light. Many of those who commented upon the peculiar suit- 
ability of the mercury arc lamp for ground illumination thought 
that its use could be extended to street lighting as well, and 
that its green color would be but a slight objection. One point 
in its favor is its high efficiency. The rather large units in 
which it is put out, as compared with the incandescent lamp, 
will not be a great objection for outdoor illumination. 
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Electrical Features of the Elks 
Carnival at Buffalo, N. Y. 

The entire business part of Buffalo, 
N. Y., was in gala attire in honor of the 
nineteenth reunion of Elks during the 
week of July 10. Bunting of many colors 
—purple, the Elks color, predominating— 
was draped everywhere in such profusion 
as even the glorious Fourth seldom wit- 
nesses. But if the daylight scene was 
gorgeous, it was far excelled by the elec- 
trical decorations which literally turned 
the night into day. 

Through the energy and resourceful- 
ness of General Manager Charles R. Hunt- 
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conspicuously in the mass of many-col- 
ored incandescents covering the fronts of 
the buildings on the square and the ra- 
diating streets. The natural curiosity of 
the people regarding its peculiar color 
caused a constant jam about its base. In- 
asmuch as the tower was visible for a 
long distance up the streets leading from 
the square, it received a great deal of at- 
tention and was freely spoken of as the 
most original feature of the carnival. 
The mercury arc lamps were operated 
in two series of fifty lights each from four- 
ampere Brusn arc machines located in 
the Wilkinson street station. As each 
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ley, of the Buffalo General Electric Com- 
pany, the city streets presented a night 
scene of splendor probably never before 
equaled in similar celebrations. Niagara 
electric power had been freely drawn upon, 
and was everywhere in evidence through 
incandescent lamps festooned across the 
fronts of buildings in “Welcome” signa, 
and in elaborate special designs embody- 
ing the characteristic Elk emblems. 

The unique feature of this veritable 
festival of light was a “Mercury Arc 
Tower” located in Shelton Square. This 
was a fluted column of “staff” seventy- 
five feet high, studded with 100 mercury 
arc lamps. Standing alone in its splendor, 
this tower produced a atartling effect, due 
largely to the characteristic greenish light 
of the mercury arc lamps. It stood out 


lamp consumes only 160 watts, the operat- 
ing expense was very low for so brilliant 
a spectacle. They are of the standard 
type for outdoor lighting as developed 
under the direction of Dr. Steinmetz, and 
manufactured by the General Electric 
Company. 

This new use of the mercury arc lamp 
on a large scale marks a radical step in 
electric lighting for decorative purposes. 
The incandescent lamp reached its climax 
for general illumination and for decora- 
tive effects at the Pan-American Exposi- 
tion four years ago in Buffalo, and it is 
interesting to note that the latest develop- 
ment in this branch of the art should be 
successfully tried in the same city and 
using also Niagara power. 

This luminous tower was a special con- 
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tribution to the carnival by the Niagara 
Power Company, the Cataract Power and 
Conduit Company, and the Buffalo Gen- 
eral Electric Company. Mr. Huntley 
conceived the idea and designs were pre- 
pared by the illuminating engineers of the 
General Electric Company, and this com- 
pany furnished the material and superin- 
tended the installation. The most elabo- 
rate decorative feature of the carnival 
utilizing incandescent lamps was located 
at the corner of Main and Seneca streets. 
This was a regular cobweb of wires stud- 
ded with incandescent lamps of various 
candle-powers, the whole structure being 
crowned with four massive Elks facing 
the different quarters of the globe. It is 
stated that 4,000 lamps were used in this 
one feature. Many of the business houses 
of Buffalo employed experts to decorate 
the fronts of their buildings, and the re- 
sults were decidedly pleasing. On ac- 
count of the carnival many stores in- 
creased their window lighting or added 
new signs which will remain permanently. 
Thus, the celebration not only increased 
to a very large extent the temporary light- 
ing of the local company, but has added 
not a little to its permanent load. 


The Electrical Development Com- 
pany, of Ontario. ~ 

The great undertaking of the Electric- 
al Development Company, of Ontario, 
Limited, and the Toronto & Niagara 
Power Company is progressing with all 
possible speed, and the engineers in 
charge are sanguine of the very early use 
of the immense amount of energy which 
will be developed by these companies. The 
main features of the plans include the 
generation of 125,000 horse-power; a 
main tailrace tunnel of 1,935 feet; 550 
feet of subsidiary tunnels; a wheel-pit 
416 feet long and 144 feet deep; a power- 
house 500 feet in length; eleven genera- 
tors, each of 12,500 horse-power ; a private 
right of way of a minimum width of 
eighty feet, from Niagara to Toronto, for 
transmission of power; steel towers for 
the transmission lines instead of wooden 
poles; and a town site having a frontage 
of one and three-quarters miles on Wel- 
land river, three miles from Niagara, for 
the location of prospective industries. 

Colonel H. M. Pellatt is president: 
Frederic Nicholls, first vice-president and 
general manager, and William McKenzie, 
second vice-president. These gentlemen, 
with the Hon. George A. Cox and James 
Ross, form the board of directors. The 
secretary is Mr. H. G. Nicholls, and the 
treasurer, Mr. D. H. McDougall. Mr. 
F. S. Pearson is the chief consulting en- 
gineer; Hugh L. Cooper, chief hydraulic 
engineer; W. T. Jennings, chief engineer 
of the right of way; Beverley R. Value, 
resident engineer in charge of the work, 
and Robert C. Brown, chief electrical en- 
gineer. 


July 22, 1905 


The Electrical Engineer in Heavy 
Traction Work. 

A discussion has been given by Mr. Will- 
iam McClellan of the various methods 
adopted by electrical engineers for solv- 
ing the problems connected with heavy 
railway work. The work undertaken may 
be either a substitution or a project prob- 
lem. In either case there are three methods 
of attacking the problem: the first 
is called the observation method, which 
involves the use of a dynamometer car, 
and is useful for a substitution problem 
only. The second is the speed-time meth- 
od, and may be applied with varying diffi- 
culty to either type of problem. The third 
is called the mean power method, and is 
the most approximate of the three men- 
tioned. In the observation method a 
dynamometer car is employed, by means 
of which the power required to move 
various classes of trains at various speeds 
over a line is determined. From these 
readings the energy consumption of each 
train and the required output at the sta- 
tion are determined. ‘These curves enable 
the equipment of the trains and power- 
house to be selected. The speed-time 
method, while applicable to either class 
of problem, is most particularly so to the 
project problem. Here the grades and 
alignment of the road are given, and the 
schedule and character of the trains have 
been determined upon. A set of motor 
characteristics is obtained, from which a 
speed-time curve for every different run 
called for on the schedule is plotted. From 
this speed-time curve current-time curves 
for each run may be plotted. This en- 
ables the equipment of the various trains 
to be decided upon; and by combining 
the curves for all the runs, the station 
equipment is also selected. The data thus 
obtained also enable the feeders and the 
various substations to be designed prop- 
erly. The work is laborious, and many 
graphical methods have been devised for 
shortening it. The most suitable is that 
suggested by Mr. C. O. Mailloux, which is 
known as the “chart” method. In the use 
of any method it will often be found 
time-saving to plot a series of general 
curves and interpolate from these. To ob- 
tain these curves it is necessary to analyze 
train motion and get expressions for the 
various resistances that dissipate energy. 
These are grades; curves; brake; train 
resistance, consisting of mechanical fric- 
tion and wind friction, each of which 
may be subdivided again; and inertia, due 
to translation and to rotating parts. These 
various resistances are discussed by Mr. 
McClellan, values for each being given. 
The mean power method is hardly more 
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than a refined guess. It is useful in the 
very simplest projects only. Having a 
small amount of recorded data a guess is 
made of the amount of power required by 
a car to go over a certain average road- 
bed. On this scanty basis estimates may 
be made of the amount of power required 
by the road, and motors selected for the 
work. Mr. McClellan suggests the need 
for a small, well-equipped testing table to 
be introduced into every electric car and 
used for recording the various data de- 
sired.—Engineer’s Club (Philadelphia), 
July. 


An Epoch in the Turbine Art. 

With the successful closing of recent 
negotiations for two 7,500-kilowatt West- 
inghouse turbine type generating units, 
the New York Edison Company has in- 
augurated an important epoch in the his- 
tory of metropolitan electric lighting in 
this country by adopting generating units 
of such unprecedented size. 

The importance of this step is enhanced 
by the fact that these turbine units will 
be installed in the finest and largest of 
American central stations, Waterside ata- 
tion No. 2, that ultimately will contain 
ten units of the same size. Waterside 
station No. 1, it will be remembered, is 
equipped with Westinghouse vertical 
three-cylinder compound reciprocating 
engines which, although installed only 
a few years ago as then representing 
the highest type of large engine construc- 
tion, have so soon been outclassed through 
the rapid advance of the steam turbine 
system. No less than eleven of these 
large engine type units are now in service 
in this station, each rated at about 6,500- 
horse-power capacity and direct-connected 
to a 3,500-kilowatt generator. The next 
step in the acquisition of larger units re- 
sulted in the installation of 5,000-kilo- 
watt turbine units of the Curtis type. 

In the equipment of the new Water- 
side station with Westinghouse turbine 
units of still greater capacity, over twice 
that of the original engine-type units, 
there will here exist a striking example 
of the extremely rapid development in 
power-station construction that has taken 
place since 1900. 

The compactness of the new generating 
unit is evidenced by the small space it 
requires in the new power-station arrange- 
ment. Its overall dimensions are approxi- 
mately: length, fifty feet, width, seven- 
teen feet; height, fifteen feet; floor space, 
850 square feet per unit net, or 0.113 
square foot per kilowatt capacity. 

A condenser of the surface type will 
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be located beneath the turbine in the foun- 
dations proper. 

The new turbines will operate under 
175 pounds steam pressure, approximately 
twenty-eight inches vacuum and 100 de- 
grees superheat, the normal speed of the 
unit being 750 revolutions per minute. 
Under these conditions the economy of 
the complete unit will be in the neighbor- 
hood of sixteen pounds per kilowatt-hour 
at full-rated load. 

Each unit will have an overload capac- 
ity of at least fifty per cent or will be 
capable of developing full-rated load with- 


out the use of a condenser. A distinctive 
feature of this design is that the turbine 
gives its best economy around full-rated 
load, although a large overload capacity 
is at all times instantly available when 
required without material sacrifice of ef- 
ficiency. At this maximum load each tur- 
bine will be developing over 15,000 horse- 
power at the shaft, which is by far the 
greatest amount of power ever developed 
in a single prime-mover in stationary serv- 
ice. 

The direct-connected turbo-generators 
will be of standard Westinghouse construc- 
tion, delivering 6,600-volt, three-phase 
current to the high-tension network at 
a frequency of twenty-five cycles per 
second. The generators will embody the 
new enclosed construction which consti- 
tutes an important advantage in the entire 
elimination of the hum peculiar to high- 
speed turbine generators. They will have 
an efficiency approximating 97.5 per cent 
at full-rated load. Each generator will 
be able to sustain for several hours an 
overload of fifty per cent within reason- 
able temperature rise. 

It is of interest in connection with this 
important installation that almost simul- 
taneously three Westinghouse turbine 
units of the same size have been adopted 
bv two large Brooklyn power stations, one 
for railway end the other for lighting 
service, making a total of over 50,000 
horse-power in turbine machinery of this 
size. Two units will go to the Brooklyn 
Heights Railway Company and the third 
to the Brooklyn Edison Company. 


The Electrification of the Michigan 
Central Railroad. 


The construction of the Detroit Tunnel 
Line from Windsor, Ont., to West Detroit 
Yard, Michigan, including the electrifi- 
cation thereof, has been placed in charge 
of an advisory board of engineers consist- 
ing of William J. Wilgus, vice-president 
and chief engineer of the New York Cen- 
tral & Hudson River Railroad; Howard 
Carson, consulting engineer, and W. S. 
Kinnear, chief engineer of the Tunnel 
Company. The chief engineer will be in 
direct charge of construction, reporting 
to H. B. Ledyard, chairman of the board 
of directors, on executive and financial 
matters, and to the board of advisory 
engineers as to plans, specifications and 
methods of doing the work. 
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BY P. H. THOMAS. 


The motor-generator set or the rotary 
converter has, broadly speaking, long been 
the only practical commercial apparatus 
for the conversion of alternating current 


Fra. 1.—Vactuum TUBE, FILLED WITH MERCURY 
VAPOR, AND PROVIDFD WITH Two ELEC- 
TRODES. 


to direct current. In large units, and 
when operating from polyphase circuits, 
this is a very satisfactory equipment, but 
the small single-phase motor-generator 
set is altogether an unsatisfactory piece 
of apparatus. It is largely used to charge 


N S oF 
Fia, 2.—INTERMITTENT CURVE, HALF oF EACH 
CYCLE DROPPED. 

small storage batteries and often has to 

be placed in private automobile houses 
where the attendant is not competent. 

As a substitute for such apparatus the 

mercury vapor converter finds a great 

field, for not only is it more efficient than 


Direct Current 


Fig. 8.—GLOBE PROVIDED WITH THREE ELEC- 
TRODES AND CONNECTED TO AN AVUTO- 
TRANSFORMER. 

a motor-generator set of similar size but 

it has practically no moving parts, and 

may be made to etart with the simple 
closing of the main switches so that it is 
self-starting in case the power goes off. 


1An ee lecture before The Electric Club, 
April 2, 1905, The Electric Journal, July, 1905. 


ELECTRICAL REVIEW 


The development of the vapor converter 
has been most rapid and though it un- 
doubtedly will have many improvements 
in form, it is a commercial success, being 
on the market in various sizes up to 
thirty amperes. 

The operation is as follows: 

Let Fig. 1 represent a vacuum tube or 
globe filled with mercury vapor and pro- 
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Fig. 4.—Bota ALTERNATIONS ACTING IN THE 
SAME DIRECTION. 
vided with two electrodes. In order to es- 
tablish a current across this gap, it is 
necessary to raise the potential to a very 
high value, perhaps 25,000 volts, but 
after the current is once established ten 
to fourteen volts is sufficient to maintain 
it. This high starting potential is prac- 
tically all due to a peculiar resistance 
offered between the mercury vapor and 


Three-Phase 
Auto Transformer 


Direct-Current 
Power Line 
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this apparatus that, though the period of 
zero current is but momentary, it is quite 
sufficient for the high resistance of the 
negative electrode to establish itself. It 


Fic. 5.—METHOD OF CONTINUOUSLY BREAKING 
Down THE Hiran RESISTANCE aT C. 


has been estimated that this can occur in 
one-millionth part of a second. 
Thus if the apparatus is supplied with 


Resistance 


Mercury 


Fie. 6.—POLYPHASE CONNECTIONS. 


the surface of the negative electrode. As 
soon as the current is established this par- 
ticular potential drops to about four volts. 
The total running potential is made up 
about as follows: four volts between the 


positive electrode and the mercury vapor, — 


two to six volts through the mercury 
vapor and four volts between the mercury 
vapor and the negative electrode. If we 
have a long thin tube like a lamp, the 
potential through the vapor is much 
higher and may be as high as seventy 
volts. The potential at the positive elec- 
trode and that through the mercury vapor 
are approximately the same for both 
starting and running. 

If once the current flow ceases even for 
an instant the negative electrode resist- 
ance is established and the high starting 
potential must again be applied. It is 
one of the remarkable characteristics of 


direct current it will operate continuously 
on a low voltage after it is once started. 
If, however, it is supplied with alter- 
nating current, the high starting voltage 


Fia. 7.—RESULTANT CURVES. 


will have to be applied at each alterna- 
tion and obviously at alternate electrodes, 
since they will change their signs with 
each alternation. 
If now some means of breaking down 
this high potential is permanently ap- 
Resukant 
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Fia. 8.— RESULTANT CURVES. 


plied to one electrode, as b, Fig. 1, and 
alternating current is applied, it ie evi- 
dent that the current will flow through 
the apparatus only in one direction, from 
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a to b, since there will be now no elec- 
trode resistance at b, whether b is positive 
or negative, but there will be resistance 
at a every time a is negative. This result- 
ant current will be intermittent, half of 
each cycle being dropped as indicated in 
Fig. 2. 

If the globe be provided with three 
electrodes connected to an autotrans- 
former as shown in Fig. 3, both alter- 
nations may be made to act in the wire 
d in the same direction. The direct cur- 
rent produced in this wire is still a pul- 
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therefore it would require the 25,000 volts 
to start a current either way through this 
path. The line c z contains the direct- 
current apparatus to which the converter 
is to supply power and will carry a pul- 
sating current as indicated in Fig. 4. 
Fig. 5 represents one method of con- 
tinuously breaking down the high resist- 
ance at c. The small battery P is s80 
placed as to send its current as indicated 
in the figure. When current flows from 
the battery the electrode c will remain 
open to all currents from a and b, while 


Fic. 9.—SNGLE-PHASE, SELF-STARTING VAPOR CONVERTER FOR CHARGING STORAGE 
BATTERIES—REAR VIEW. 


sating one, but the zero period is reduced 
to a single instant as shown in Fig. 4. 

In Fig. 3 the electrode c is provided 
with the means mentioned above (to be 
described later) for breaking down the 
high negative electrode resistance at all 
times. The operation is as follows: for 
one-half cycle, the current flows from z 
to a through the mercury vapor c, to z 
and back to z and y. During the second 
half cycle the flow is from y to b through 
the mercury vapor to c, to z and back to 
yand z. A circuit can not be established 
between a and b in either direction since 
one or the other is always negative and 


a and b are always open to ingoing cur- 
rents and always closed to outgoing cur- 
rents. The initial starting of the battery 
current is easily accomplished by tilting 
the globe backward and forward, allowing 
the liquid mercury to flow over the ridge 
between M and N thus making a momen- 
tary metallic circuit. As soon as this 
mercury bridge is broken, the current is 
transferred to the vapor without there 
being an opportunity for the negative 
electrode resistance to be established. 

If polyphase current is used with a 
similar apparatus, the battery is unnec- 
essary since at no instant will all the 
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legs of the polyphase circuit be zero; thus 
the flow of current never ceases. The 
connections are shown in Fig. 6. As 
before, operation is started by ap- 
plying either alternating current or 
direct current between M and N 
and rocking the globe causing the 
liquid mercury to flow between these 
points breaking down the high potential 
at M. For example, suppose that at the 
instant the resistance M is broken down, 
the potential at a is just rising from zero, 
current will flow from a to M; 120 
degrees later current starts from b to M; 
120 degrees after this current starts from 
c to M. In the meantime the eurrent 
in a has gone through the cycle. Before 
the current in c reaches zero, the current 
in @ has started on its second cycle, and 
so on, so that at any instant there is 
current passing into M and the resultant 
current in the power line M o is as shown 
dotted in Fig. 7. 

This practically solves the problem of 
a continuously operating converter for 
polyphase currents, but the many private 
automobile stables in the resident dis- 
tricts, which are reached only by single- 
phase alternating current, as well as 
many other considerations, create a de- 
mand for a single-phase eelf-starting con- 
verter. Such a converter has been con- 
structed, and, as previously stated, is 
actually in commercial use in sizes up to 


thirty amperes. To understand the prin- 


ciple of operation refer to Figs. 3 and 4, 
where it will be noted that the period 
of zero current is of an instant’s dura- 
tion, but that at each zero point the 
25,000 volts must be applied. If, how- 
ever, these current waves could be made 
to overlap even a very slight amount, as 
shown in Fig. 8, the converter would 
operate continuously. This is accomplished 
by inserting a reactance coil in the line 
c z, Fig. 3, which causes a slight lagging 
in the currents and makes them to over- 
lap as shown in Fig. 8. For example, 
the current from a does not become zero 
until the current has been established in 
c by the rising voltage in b. The result- 
ant current in line wire d is shown by 
dotted lines in Fig. 8. This is, of course, 
a fluctuating current, but with sufficient 
reactance in the circuit d and possibly 
some reactance or resistance in the main 
line to give backing, the converter will 
operate continuously without going out. 
The commercial form of the apparatus is 
shown in Figs.9and10. By means of small 
electromagnetic devices, the converter 1s 
made self-starting with the throwing in 
of the main switches. The bulb is made 


120 


of glass and mounted on suitable knife- 
edge trunnions so that on starting it may 
be easily tilted, causing the liquid mer- 
cury to flow between the two liquid elec- 
trodes located in the bottom of the bulb. 
As soon as the operation is established, 
the tilting mechanism is automatically 
switched out. The choke coil or sustain- 
ing coil is seen below the frame; the vari- 
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gateways and thus allowing currents of 
one direction to flow through a given line. 

About fifteen volts are lost in the 
vacuum for all currents. The losses in 
the auxiliary apparatus, choke coil, trans- 
former, etc., may be calculated as those 
in any design of similar apparatus. 

The influence of the character of the 
load upon the design and operation of 
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Fia. 10.—SıNGLE-PIHASE, SELF-STARTING VAPOR CONVERTER FOR CHARGING STORAGE 


BATTERIES — FRONT VIEW. 


able choke coil used as a regulator may 
be seen behind the panel with its oper- 
ating handle passing through the panel. 
This coil is connected directly in the sup- 
ply mains. 

The apparatus is in no sense a trans- 
former. It does not convert energy from 
one form to another. Its action is simply 
that of a set of valves opening and closing 


Two-Foot RULE GIVES AN IDEA OF RELATIVE SIZES. 


the sustaining coil (that is the choke coil 
which keeps the converter alive) is quite 
marked. When supplying current on a 
resistance load it is evident that what- 
ever the drop in the supply voltage, pro- 
vided the remainder is greater than the 
fifteen volts which are lost in the con- 
verter, a certain amount of current will 
flow through the resistance and the sus- 
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taining coil has to keep the converter 
alive only during those periods when the 
alternating current is below fifteen volts. 
With a battery load, however, the supply 
can pass current only during those 
periods when the supply voltage is greater 
than the battery voltage plus fifteen volts, 
and in case we wish an efficient arrange- 
ment the battery voltage must be as near 
the alternating-current voltage as pos- 
sible; consequently the sustaining coil has 
to keep the converter alive during a con- 
siderable portion of the cycle. 

In case of drop in the supply voltage 
when the converter is operating upon a 
resistance load the result is merely to re- 
duce the current. When operating upon 
a battery load since the counter-electro- 
motive force of the battery is constant a 
drop in supply voltage may much more 
easily cause the converter to go out. 

The type BA converter outfit which is 
the standard apparatus for charging auto- 
mobile storage batteries is so adjusted as 
to stand all ordinary variations of voltage 
without going out. In case of extraordi- 
nary drops of voltage the apparatus, 
being automatic, starts itself again after 
the return of the supply. This apparatus 
allows a very close adjustment of current 
and is generally well adapted to the condi- 
tions of commercial service. 

“Further applications of the vapor con- 
verters to other work, both larger in 
capacity and different in character from 
battery charging outfits, may be looked 
forward to in the near future. 

The ultimate limits of the place in the 
electrical field to be taken by this appa- 
ratus will not be determined for some 
time to come. 


- 
<d>. —— 


The Light of the Firefly. 

Sir James Dewar, in a recent lecture 
on “Flame” before the Royal Institution 
in London, presented some figures show- 
ing the energy expended in the production 
of light. It is interesting to note the 
high efficiency which is attributed to the 
Cuban firefly. The figures given are as 
follows: 


Percent- Non- 
age of Lumin- 
Light. ous 
Energy. 
COME AREE 2 98 
OE Se cu eaigekeh aoe ee 2 98 
GON paieras seriea 2 98 
Incandescent lamp..... 3 97 
BIG: JAG i.e. 855 a or¥ es 10 90 
Magnesium lamp...... 15 85 
Cuban firefly....... weaned 1 
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NOTES ON HEAT INSULATION, PARTIC- 
ULARLY WITH REGARD TO MATER- 
[ALS USED IN FURNACE CONSTRUC- 
TION.! 


BY R. S. HUTTON AND J. R. BEARD. 


ae eet 


INTRODUCTION, 


The importance of a knowledge of the 
heat conductivity of the materials used 
for the bricks or linings of furnaces 
scarcely needs to be emphasized. There 


Fig. 1.—SKETCH OF LABORATORY APPARATUS. 

A=round dise of brass on which the substance under 
investivation is placed; it is suspended from a hori- 
zontal support by three strings. The dise is 11.4 centi- 
metres diameter and 1.4 centimetres thick. The powders 
are kept in position by a thin ring of red tibre, which in 
HEOR i work was about 0.36 centimetre high. 

=upper dise of brass of same dimensions as A. It 
iS surtnounted by the steam box S. which is covered 
with felt to diminish the loss of heat. 

A and Bare provided with projecting pegs, the dis- 
tance apart of which gives a measure of the thickness of 
insulating material. 

T, isa thermometer registering the temperature of 
the air: it is provided with a screen to protect it from 
radiated heat from the lower dise. 

T, and T, indicat- the temperature of the lower and 
upper dise respectively. they are inserted into radial 
holes drilled in the brass, 
is no doubt that a careful study of this 
subject would enable a very large saving 
to be effected in the fuel or other heat- 
ing costs in many experimental and in- 
dustrial furnaces. 

The manufacturer and purchaser of re- 
fractory products both seem to ignore the 
necessity for accurately determining the 
quality of their material so far as its 
heat insulating power is concerned. Their 
specifications are confined to other proper- 
ties, but it is doubtful if any of them are 
of greater economic importance than the 
heat conductivity. 

So far as laboratory crucible and muffle 
furnaces are concerned, H. H. Cunyng- 
hame? has recently shown how greatly the 
efficiency can be improved by the adoption 
of better insulation. 

Despite this lack of knowledge the 
measurement of thermal conductivities 


of such materials is by no means difficult 
a Paper read before the Faraday Society on Monday, 
July 3, 1005. 

2 Journal Society of Arts, vol. hi, p. 72. December 11, 
193 also Engineering, London, December 11, 1908. 
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to carry out, at any rate to within an ac- 
curacy of two or three per cent. C. H. 
Lees and J. D. Chorlton’ have specially 
designed a simple apparatus for measur- 
ing the thermal insulation of bad con- 
ductors. We are much indebted to Dr. 
Lees, who very kindly lent the apparatus 
and also gave much valuable advice in 
carrying out the experiments, 


MEASUREMENT OF THERMAL CONDUCTIVI- 
TIES OF GRANULAR MATERIALS UP 
TO 100 DEGREES CENTIGRADE. 

All the substances dealt with have been 
either in the state of well-defined granu- 
lar powders, or in some few cases where 
bricks have been examined, these were 
previously broken up and finely powdered. 
The apparatus of Lees and Chorlton was 
originally designed for round tiles or 
plates of material, but these have to be 
of uniform thickness and 11.4 centimetres 
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a steady state is reached, when this loss 
of heat is equal to the heat received 
through the material experimented on. 

The following equation enables the 
thermal conductivity (K) to be calculated 
from the result of such an experiment 
provided h,, the external conductivity or 
“emissivity,” has been previously de- 
termined, 

f,— t 


= if ,, phy 
a b (h+ ha + ») 


Where ¢,, ¢., and t, are the temperatures 
indicated by the thermometers T,, T, and 
T, respectively, and b denotes the thick- 
ness of the laver of powder. 

The value of h, is determined in a 
separate experiment from the rate of cool- 
ing of the lower dise at different tem- 
peratures. 

In all the experiments here recorded 
the thickness was practically the same 


Temperatures. f 
Thickness Degrees Centigrade. Conductivity. 
Substance.! in Cen- 
_ timetre. 
| ty | ty | t, K. 
Sand—white Calais. ........ 00... ce ee ee eee 860 Qs 4 | 81.0 | 18.2 00060 
Carborundum (fine)... cc... eee ee ee eee 363 98.7 78.8 18.3 00050 
ms (COATSE) 6. 280k ob yodaaawew ees 2308 Ws. 7 79.6 9 18.7 00051 
Quar enmen ices esa wages -D52 99.3 T5.4 Ra W036 
ae:  HIMGOU) cb Sie tee ee Sten ae ere 362 98.9 | 74.9 17.4 00039 
Firebrick eee ra A a eeN ee OR B63 Ys 7 69.2 20.3 00028 
Retort Sra pliil@w.ccccecar tense heed nA 353 100.0 16.6 : 19.6 00040 
PGs earren ou 0s bea eon ee dee £363 WS. 1 70.1 | 20.8 00029 
Milenesin (hse cs a4 coreg renee wens ex T -306 98.7 | 78.6, 20.0 OOOLT 
a “Mabor” DECK oy 2308s caaneee.cae ees 380) 99.7 80.0 18.8 0050 
se calcined Greek. oo... ccc ee ee ee 2360 99.3 78.3 20.4 -00045 
es calcined ‘* Veitseh? .. aaa 366 99.7 73.9 20.0 084 
as Pattinson’s light caleined......... 3633 Y8 0 HR 5 19.7 .O00168 
Kieselguhr (infusorial earth). ......... 2626 36 97.9 03.9 17.7 -00013 


' Most of these granular powders just passed through a sieve wiih 69) meshes per syuare centimetre. 


diameter, and the shaping of bricks is not 
easily accomplished in the laboratory. A 
sketch of the apparatus is given in Fig. 
1. It consists essentially of two thick 
metal dises between which the material 
i3 placed whose thermal conductivity has 
to be measured. The upper dise is sur- 
mounted with a steam jacket, while the 
lower one is allowed to cool by free con- 
duction and radiation. Three thermome- 
ters are used, one to give the temperature 
of the upper, the second that of the lower 
disc; while a third gives the temperature 
of the surrounding air. The thermome- 
ters are inserted into radial holes drilled 
in the discs and thus denote their tem- 
perature with fair accuracy. When steam 
is passed through the steam jacket the 
temperature of the upper disc is raised 
to nearly 100 degrecs centigrade, heat 
flows through the material experimented 
on and thus raises the temperature of the 
lower dise above that of the surrounding 
air. The lower disc loses heat by conduc- 
tion and radiation to the air. Eventually 


Ti Phil. Mag., June, 1896 (5), vol. xli, pp. 495-503. 


(0.360 centimetre), and as in nearly all 
cases the thermal conductivities were 
much of the same order, the term in the 
bracket was very nearly constant and 
equal to 0.00016. 

RELATIVE VALUE OF DIFFERENT HEAT IN- 
SULATING MATERIALS AT HIGH 
TEMPERATURES. 

It is not advisable to choose a material 
suitable for furnace uses from the above 
data alone. 

First, it is always necessary to know 
the general effect upon the substance un- 
der investigation of such temperatures as 
are likely to be experienced. Several, 
even among those materials mentioned in 
the table, are unsuitable for subjecting to 
high temperature on account of the phy- 
sical changes, such as shrinkage, which 
they undergo. Chemical action, especially 
oxidation, also renders many insulators 
unsuitable for a large number of pur- 
poses. 

Secondly, having by such considera- 
tions excluded all unsuitable materials 
from the choice, it becomes necessary to 
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compare the relative efficiency of those 
which remain under conditions more 
nearly approaching those experienced in 
practice. 

The following experiments were carried 
out with a view to testing in as simple a 
manner as possible the behavior of 
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intervals, and from the observations a 
curve is plotted to show the relation be- 
tween the rise of temperature and the 
time during which the heating has been 
in progress. The temperature of the 
water flowing through the external jacket 
was kept fairly constant; generally it 
varied some two degrees centigrade. 


$ © mg 
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Fic. 2.—APPARATU8 USED FOR COMPARISON OF HEAT INSULATORS AT HIGH TEMPERATURES. 


À, B; unglazed porcelain tube with heating coil of nickel wire wound on its central portion. 
e porcelain tube is kept in position at the centre of the cylinder of sheet iron C, C, C, C, by washers of 


asbestos card, D, D 


W, W, is the water jacket surrounding the cylinder C. 
P is a thermoelectric pyrometer by which the temperature is indicated 


The granular insulating material under test fills 


various refractory materials at compara- 
tively high temperatures. 

The method employed, although it does 
not directly lend itself to the accurate 
measurement of the absolute conductivi- 
ties, at any rate offers a practical means 
for making comparative tests. 


DESCRIPTION OF APPARATUS. 


A modified form of electrically heated 
tube furnace was employed. An un- 
glazed procelain tube, with a heating coil 
of nickel wire, is supported at the centre 
of a cylindrical, water-cooled enclosure, 
the space between the heating coil and the 
inner wall of the enclosure being filled 


Temperature in Degrees Centigrade. 


the space between the porcelain tube and sheet-iron cylinder. 


In such an experiment it would require 
a very long time for the temperature to 
attain a constant value. It was, there- 
fore, found preferable, after the rate of 
increase in temperature had become 
rather slow, to reduce the power by a 
small but definite amount. 
conditions the temperature falls, at first 
very rapidly, but soon reaches a constant 
value, or, at any rate, falls so slowly as 
to be almost negligible. It is from a 
comparison of the heating curves with 
different materials and the same ex- 
penditure of power and particularly from 
the nearly horizontal portion of the 
curves with lower power expenditure, 
that valuable conclusions can be drawn. 


Time in Hours. 
Fra. 8.—REsULTS OBTAINED WITH VARIOUS HEAT INSULATING MATERIALS. 


with the granular material under investi- 
gation. (See Fig. 2.) The electric 
energy expended in the wire is kept con- 
stant over a considerable period by care- 
ful adjustment of an external resistance 
and constant observation of a precision 
wattmeter. The temperature at the centre 
of the porcelain tube is noted at regular 


The accompanying diagram (Fig. 3) 
illustrates some of the results obtained. 

In the case of firebrick, carborundum, 
and sand, the preliminary heating was 
effected with 300 watts, and after the 
lapse of about two hours the power was 
reduced to 250 watts, being kept constant 
at this for a period of one and a half to 
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two hours, by which time the temperature 
had become almost constant. The curves 
for kieselguhr (infusorial earth)! and 
light magnesia clearly show the very much 
smaller conductivity of these materials. 

With these two substances the pre- 
liminary heating was effected with an ex- 
penditure of only 150 watts, but despite 
this the rise in temperature is more rapid 
than with any of the other materials men- 
tioned. 

Unfortunately, neither light mana 
nor infusorial earth can withstand any 
high temperatures for long without losing 
their efficiency to a considerable extent. 
Both substances exhibit large shrinkage 
at high temperature, and their chief uses 
are likely to be limited to external jacket- 
ing of furnaces lined with some more 
permanent but less good insulator. 

To test more thoroughly the above 
method of comparing the relative eff- 
ciency of different materials at high tem- 
peratures, it was thought advisable to see 
what influence the preliminary heating 
might have on the results. 

Two similar experiments were therefore 
carried out with the various substances. 
In the first case the preliminary stage of 
the heating was effected with 300 watts, 
in the second with 250 watts. In both 
cases the power was subsequently reduced 
to 200 watts and then to 150. The re- 
sults showed that in all those cases in 
which no permanent alteration is brought 
about in the materials under test, the 
horizontal portions of the curve are prac- 
tically identical, whatever the preliminary 
treatment had been. 

In earlier experiments, in which no 
water cooling had been used to main- 
tain constant the temperature of the outer 
jacket of the enclosure, some anomalous 
results were obtained. 


GENERAL CONCLUSIONS. 


The above results will, it is hoped, 
prove of value to those who have to deal 
with refractory materials. The subject 
seems to have been much neglected, con- 
sidering that the thermal conductivity of 
such substances is the characteristic prop- 
erty which is really applied in their many 
uses. 

While bricks and generally jacketing 
materials for furnaces should be of low 
thermal conductivity, it is of no less im- 
portance to choose crucibles, retorts, and 
other containing-vessels which are heated 
externally of as high conductivity as is 
feasible in conjunction with their other 
necessary qualities. Such methods as have 
been described are equally applicable to 
this latter case. 

By a judicious use of the different 
materials and a stratified form of con- 
struction, it should be possible usefully 
to employ such excellent insulators as 
infusorial earth without risk of the 
damage which is inevitable if they be per- 
manently subjected to too high a tem- 
perature. 

The above experiments were carried out . 
in the physical laboratories of the Man- 
chester University. 


'cf. F. A. J. FitzGerald, Electrochemical Industry, 
1905, vol. iii, p. 55. 
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The Development of the Ontario Power Company. 


RATIFYING accessibility has been 
obtained by compact arrange- 
ment of generators and turbines 

with ample clearances and good 
light upon the main floor of the 
station and in full sight not only 
of the immediate attendant but also of 
the chief operator from his post upon the 
gallery above. As explained, the entire 
gate-rigging is external, therefore acces- 
sible for lubrication, adjustment, or re- 
pair. Excepting runners and gates, every 
moving part is in plain sight and, by the 
ready removal of a single ring, even the 
guides themselves are exposed for clean- 
ing or replacing. This arrangement, in 
strong contrast with that of the vertical 
type with its several floors, intervening 
stairs, and dark corners, will, it is be 
lieved, appeal to every power-house oper- 
ator. 

In the general arrangement of the 
works, symmetry and centralization of 
control are predominant characteristics. 
The generating and distributing stations 
are parallel and nearly 600 feet apart 
with 260 feet difference in elevation. On 
account of limited space the generating 
station is but seventy-six feet wide, though 
when completed it will be nearly 1,000 
feet long. Down the centre of this build- 
ing, side by side in a single row, stand 
the generating units with turbines next 
their source of supply. The space be- 
tween them and the rear wall is occupied 
by a gallery upon which stands the row 
of oil-pressure governors, each almost 
over the end bearing of its turbine. 

The distributing station, wider and 
shorter than the power-house, is divided 
into three longitudinal bays or five main 
sections. The narrow front bay contains 
the switches, bus-bars, etc., at generator 
pressure ; the wider rear bay contains those 
at transmission pressure. Between these 
stretches the main middle bay divided 
transversely by a three-floor switchboard 
section into two long transformer rooms. 
The projecting central section provides 
space for operating offices. Along the 
centre of these two rooms the trans- 
formers stand in groups of three corre- 
sponding in position and capacity to their 
respective generators. Thus similar ap- 
paratus is arranged in rows parallel one 

resented at the twenty-second annual con- 


eatin of aot tee A + ater Institute of Electrical Engi- 
neers, Asheville, N. C., June 19-23, 1905. 


By P. N. Nunn. 


(Concluded.) 


with another and with the generating 
units. 

At the generating station three in- 
clined cable tunnels, one already built, 


more centres where congestion, which in 
many installations causes the most dis- 
astrous accidents, prevents separation or 
adequate insulation. 


On the contrary, 


Fic. 5.—Switcu-Gates, EXPOSED BY REMOVAL OF COVER PLATE. 


carrying clay ducts, begin at the rear 
walls beneath the gallery and extend up 
through the cliff and, as standard sub- 
way, on to the distributing station. The 
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they are laid quite regardless of switch- 
board, the switches and instrument trans- 
formers of which are then placed as re- 
quired by the cables. 
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Fic. 6.—GENERAL PLAN oF GENERATING AND DISTRIBUTING STATIONS. 


main cables, except as diverted by these 
tunnels, follow the shortest and most 
direct routes from generators to trans- 
formers. They do not converge for the 
accommodation of switchboard at one or 


Unit values, corresponding to the gen- 
erators in capacity and position, are main- 
tained throughout. Thus each generating 
unit has its individual cables, switches, 
and switchboard, section of  bus-bars, 
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transformers, interrupters, and high- 
pressure switches complete to the trans- 
mission, enabling its independent opera- 
tion as an isolated power plant or, 
through the selector switches and dupli- 
cate sectional bus-bars, the operation of 


Fic. 7.—SECrION THROUGH GENERATING STATION, 


all units in any combination of groups as 
readily and perfectly as their operation in 
parallel. To this end a unit length of 
distributing station of similar relative po- 
sition is devoted to the circuit and ap- 
paratus corresponding to each generator. 

From the above it may be seen that the 
arrangement is in parallel courses; that 
like apparatus is arranged in rows or 
courses parallel with the long axis of 
the generating and distributing stations ; 
that the main circuits and the unlike ap- 
paratus performing the successive func- 
tions of these circuits form twenty-two 
courses transverse to the same, and that 
the courses of the two directions form, as 
it were, a rectangular or checker-board 
figure covering an area nearly 1,000 feet 
square. The arrangement of these courses 
in logical sequence provides the short and 
direct route for the main cables previously 


mentioned. Such symmetry of arrange-, 


ment, while difficult to attain in a crowd- 
ed plant or at points of congestion, is of 
marked value in emergency, especially in 
a plant of many units, and becomes vital 
when the wnits are of such dimensions 
that the accidental crippling of one costs 
the output of many smaller plants. 
Where the cable tunnels commence, the 
power-house and gallery are widened 
toward the cliff. Immediately above the 
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tunnel entrance are the main generator 
switches, and on one side the duplicate 
turbine-driven exciters and their gover- 
nors, and on the other the motor-actuated 
main field rheostats. In front of the 
switches are a few pancls of switchboard 
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carrying exciter rheostats and switches, 
controls for actuating penstock valves, 
and the necessary circuits and apparatus 
for a limited local distribution. Relief- 
valves and small drainage pumps are the 
only operating machinery beneath the 
main floor, while upon it, in addition to 
the generating units, there are only dupli- 
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At the distributing station the low- 
pressure bay contains upon the main floor 
the 12,000-volt automatice oil circuit- 
breaker in double column and, in the 
chamber beneath, on the sectional dupli- 
cate bus-bars and their immediate connec- 
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ONTARIO POWER COMPANY. 


tions. In the transformer rooms the trans- 
formers stand in pits six feet below the 
main floor level, and parallel with them 
adjacent to the high-pressure bay are cor- 
responding pits for static interrupters or 
other protective apparatus. Beneath both 
and between their foundations are accom- 
modated the several systems of water, oil 
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Fic. 8.—SKCTION 1HROUGH TRANSFORMER Room, ONTARIO POWER COMPANY. 


cate electrically driven pumps supplying 
the storage tank and transformer cooling 
coils at the distributing station. For air 
circulation and ventilation and to avoid 
dampness from spray as well as to ensure 
cool generators in hot weather, a cold-air 
supply to each generator is provided from 
a sub-floor chamber communicating with 
external shafts and heated air escapes 
through large roof ventilators. . 


and drain piping, and the main cable- 
ways to the transformers above. Each 
transformer is fitted with a record- 
inaking thermometer giving the continu- 
ous history of its internal economy. 

The switchboard section occupying tthe 
centre of the distributing station has four 
floors of which the basement serves as a 
centre for the piping systems and gives 
room for conduits and cableways for 
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wiring. On the main floor and the mez- 
zanine or gallery floor, marble slabs carry 
record-making and integrating instru- 
ments, terminal boards with fuses for the 
control cables, and other adjuncts of the 
switchboard above. Upon the upper floor 
is the switchboard and contro] chamber, 
and here instrument stands and control 
pedestals supplant both the conventional 
marble slabs and the later benchboard. 
Each of the twenty-two instrument 
stands, which are arranged approximately 
in a semi-circle about a central point, 
corresponds to a definite unit, carries nine 
indicating instruments, and faces its 
twelve-point control pedestal. Doors 
upon the four sides lead to balconies in 
the four other divisions of the building 
of which this room is the centre; those 
at the sides to balconies extending the 
full length of the transformer rooms. 

Centralization of responsibility and 
authority, at defined points within the 
immediate personal care of a minimum 
number of chief operators, is, next to 
simplicity of arrangement, the prime 
requisite of efficiency of organization and 
of economy of operation. It is frequently 
possible so to arrange small plants of 
a few units as to centralize at a single 
operator, but with a plant of this scope 
that result is manifestly impossible. Two 
alternatives are then open; the division 
of the plant into several parts, each about 
its sub-centre constituting virtually a 
complete plant in itself and the whole de- 
pendent upon successful cooperation for 
unity of result or classification and cen- 
tralization of responsibility according to 
kind. In this case the latter has been 
adopted, and notwithstanding that the 
number of units and aggregate of power 
involved have opposed high merit in this 
respect, a promising result has been ob- 
tained. 

The concentration within a single room 
of all instruments and control—the brain 
of electrical operation—provides the 
operator in a quiet and secluded place 
both full information and perfect con- 
trol of every electrical circuit and situa- 
tion of the system, and enables him to 
stop, start, regulate, or synchronize each 
unit; to throw its output through its 
transformers to its transmission as if from 
a complete isolated plant or to throw it 
upon either bus-bar while supplying its 
transformers from the same or the other 
bus-bar. The location of this room high 
up at the geometrical centre of the dis- 
tributing station places the operator at a 
point of vantage surrounded by four 
classes of apparatus. Thus located he 
may with few steps survey his entire 
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field; look down upon switches, bus-bars, 
and arresters of the high-tension; see at 
a glance every low-pressure switch, or 
watch trouble in either transformer room. 

At the generating station the corre- 
sponding vantage point is the gallery, 
where on one side the operator has the 
motor-driven rheostats and a few paces 
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and symmetrical distribution of main cir- 
cuits and switches already described, dis- 
tant electrical measurement and control 
have necessarily been employed to an un- 
usual extent. Pressure and current trans- 
essential to the many instru- 
ments and relays beyond those necessary 
at generating station and high-pressure 
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Fig. 9.—PLAN OF CENTRAL PORTION OF DISTRIBUTING STATION, 


distant the commutators and governors of 
the exciters, and on the other side in 
plain sight the row of main governors 
with their adjuncts; while from the little 
switchboard before him he has electrical 
control of penstock gates and, when nec- 
essary, manual control of turbine speeds, 
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ONTARIO POWER COMPANY. 


room, are mounted in the bus-bar 
chamber. The innumerable and long 
conductors, necessary to extend over the 
intervening distance from those to the 
many instruments of the switchboard and 
to convey back the power from relays and 
control-buttons to automatic switches, 
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Fia. 10.—SECTION THROUGH CONTROL CHAMEERS, ONTARIO FOWER COMPANY. 


exciter pressure and field charge. More- 
over, from this position he can see all 
generators and turbines and, by signal 
at least, can direct his assistants; little, 
in fact, is likely to call him to the main 
floor unless it be an occasional refractory 
journal or collector brush. 

In accomplishing the centralization of 
switchboard simultaneously with the broad 


have been gathered into substantial cables 
and laid in metal conduit. 

The basement of the central bay along 
the side next the low-pressure side forms 
a wiring-chamber supporting a railway 
track upon the main floor above. Through 
this wiring-chamber transverse to the 
general direction of the main cables and 
opening at its centre into the control sec- 
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tion, these cables and those for both con- 
tinuous and alternating-current local serv- 
ice are carried into the basement beneath 
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Fig. 11.— PLAN. 


the control section and, rising through 
the recording floors, end at terminal 
boards below their respective instruments 
and relays. Carried thus far, distant con- 
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Fig. 12.—CABLE BELL, COMPARTMENTS AND 
ONTARIO POWER COMPANY. 


trol has been still further applied by the 
use: of motor-driven rheostats for both 
generators and exciters, electrically oper- 
ated circuit-breakers for field circuits and 
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speed controllers for governors whereby, 
as previously mentioned, turbines may be 
started, stopped or regulated from the 
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of this precaution has caused many of the 
most disastrous electrical accidents and 
has recently taught several bitter lessons. 
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FIRST SECTION OF GENERATING STATION, ONTARIO POWER COMPANY. 


control chamber as well as from the 
gallery at the generating station. 

The isolation of electrical apparatus 
and conductors by incombustible walls or 
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Some rather extreme measures here taken 
for its more complete application may be 
of interest. The five sections or rooms, 
heretofore mentioned, forming the distrib- 
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BARRIERS, Fic. 13.—CABLE BELL, COMPARTMENTS AND BARRIERS, 
ONTARIO POWER COMPANY. 


barriers against spread of oil or ares, for 
protection from fire and from each other, 
is of importance proportional to the 
power and investment involved. Neglect 


uting station, are of concrete-and-steel 
fireproof construction, separated by full- 
height masonry walls with intervening 
air-spaces. No windows and but few door- 
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ways (these latter protected by fireproof 
doors, generally closed) penetrate these 
walls. 

The transformer pits already men- 
tioned, each containing a bank of three 
transformers, are isolated and extended 
to a height of twenty-three feet by 
masonry fire-walls. Each individual trans- 
former is in a boiler-iron casing designed 
to withstand 150 pounds per square inch 
explosive pressure. Each case communi- 
cates through an eight-inch pipe from its 
top with a special drain for free vent in 
case of accident, as proposed before the 
Institute some time ago; but here the sup- 
ply is cold oil instead of water as then 
proposed. With these precautions it is 
believed that the transformers have been 
surrounded with an environment unprece- 
dented as to safety. 

The power from each generator is con- 
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forced concrete shelf-barriers between 
buses. Connecting leads pass through 
the wall forming the centre of the struct- 
ure, and thence in compartments formed 
by vertical barriers of the same material, 
directly up to the switches above. Instru- 
ment transformers are also installed with- 
in similar individual compartments and 
these whole structures like those of the 
switches are closed by fireproof doors. 
Control cables are laid in metal conduit 
throughout their courses except in the 
wiring-chamber beneath the track where 
they are arranged upon metal shelf pans 
filled with dry sand into which connect- 
ing conduits dip. 

Of the features here presented, it is be- 
lieved that the type of intake, the sym- 
metry of arrangement, centralization of 
control, and almost perfect isolation of 
apparatus represent, to some degree at 


Fia. 14.—FRrontT AND REAR OF Bus-BArR STRUCTURES AND SWITCHES. 


ducted to its switch through three single- 
conductor braided cables carried by line 
insulators and isolated by shelf barriers 
in a subway beneath the floor. From the 
switches the three conductors pass to a 
bell chamber where between individual 
barriers they are united into two parallel 
three-conductor lead-covered and armored 
cables before entering the tile ducts of 
the cable tunnel. Around the few bends 
at manholes each cable remains always 
within its compartment, between hori- 
zontal or vertical barriers as required. At 
each point where a circuit enters the dis- 
tributing station, a manhole maintaining 
the same segregation and communicating 
with the bus-bar chamber is provided for 
the change from three-conductor to 
single-conductor cable. After entering 
the building the cables pass between ver- 
tical barriers as before, beneath and 
through the floor to the switches above. 

Bus-bar structures are composed en- 
tirely of concrete with mortised reen- 


least, distinct advances in power-plant 
design; and while few works of such di- 
mensions may be built for many years, 
if ever, it is possible that in a way some 
of the purposes and methods thus briefly 
presented may, until superseded by the 
next advance, be of some service as sug- 
gestions to other designing engineers of 
similar works. The unusual, even enor- 
mous, volumes, both of water and of 
power, involved not only in the individual 
units but also in the aggregate, have pre- 
sented new problems heretofore unpro- 
vided for in standard sizes of apparatus, 
thus necessitating the development of 
larger capacities and the creation of new 
types. Hence the work of designing and 
building has been burdened with incess- 
ant test, redesign, and adaptation un- 
known in more conventional engineering. 
Therefore, it is believed that upon no 
similar work in this country, since that 
of the Niagara Falls Power Company 
years ago in the infancy of electrical 
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power, has devolved such a burden of in- 
vestigation, invention and original design. 

It has been suggested by an officer of 
the Institute that any account of this 
work would be incomplete without men- 
tion of those mainly responsible for it. 
Justice to all is here impossible, but a 
few may be named. Mr. O. B. Suhr has 
from the beginning been in charge of the 
engineer corps and to him is largely due 
the harmony of design. Mr. V. G. Con- 
verse, Mr. C. H. Mitchell, and Mr. J. 
B. Bailey are chiefs of the electrical, 
mechanical and field departments respec- 
tively, and Mr. J. R. Harsch of the 
clerical work of the engineers. But more 
than all else in the establishment of this 
great and daring enterprise stands out 
the attitude maintained toward their en- 
gineers by Messrs. J. J. Albright and Ed- 
mund Hayes, the originators and majority 
owners, who, in strong contrast with the 
harassing interference by which unin- 
formed investors frequently spoil the best 
efforts of engineers, have in this case 
given not only absolute freedom of action 
but also steadfast support. 


Current Limiters. 

A description is given in F’ Electricien, 
Paris, by M. L. De Kermond of an over- 
load relay designed to control the action 
of a fuse. The device consists of a wire 
through which the current to be controlled 
passes, and the expansion of which, when 
heated, allows it to be drawn to one side 
by a spring. This side motion of the wire 
closes two contacts one after the other. 


Around the ordinary fuse is placed a heat- ` 


ing coil. The fuse carries the whole cur- 
rent in the usual way, but is large enough 
to bear a considerable overload. If, now, 
a slight overload is thrown upon the sys- 
tem, the hot wire expands and a contact 
is closed which sends the current through 
the heatimg coil connected in series with 
the resistance. By this arrangement the 
fuse will be melted in about five minutes 
when the load exceeds the normal by a 
few per cent. If an excessive load is 
thrown on—say twenty per cent above 
the normal—the expansion of the hot wire 
is so great that the second contact is 
closed, and this cuts out the resistance 
in the heating circuit and melts the fuse 
in thirty or forty seconds. When the fuse 
melts the circuit is opened, and the hot 
wire in cooling cuts out the heating cir- 
cuits. The device is applicable for both 
direct and alternating-current circuits, 
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Electrical Notes from Europe. 


PROJECT which is attracting con- 
i siderable attention is the use of 
electric traction on the railroad 
line running along the Mediterranean 
coast between Nice and the Italian 
frontier. The question has been discussed 
for some time past, and the railroad com- 
pany seems to be favorably disposed 
toward adopting the electric system. The 
principal promoter of the idea is M. Réné 
Auvert, who is one of the leading engi- 
neers oft the Paris-Lyons-Mediterranean 
Railroad Company. There are several 
large hydraulic plants in the region which 
could be called upon to furnish a sufficient 
amount of power for operating the line. 
One point which needs to be determined 
is the cost of the electric power which 
the stations would supply to the road. 
As regards the method of traction to be 
used in this case, M. Auvert is in favor 
of adopting electric locomotives to draw 
the trains, and he has already designed a 
type of locomotive which would suit the 
purpose. On the other hand, a system 
of light trains could be used, in order 
to cut down the dead weight, employing 
in this case a type of motor car with 
trailers. As there are many tunnels along 
the road in this region, the electric sys- 
tem would be of great advantage as re- 
gards lack of smoke, not to mention the 
other well-known advantages which it 
possesses. 


The Observatory of the Bureau of 
Longitudes, of Paris, is adopting a new 
method of time distribution by telephone. 
It is intended to be used in regulating 
chronometers and clocks throughout the 
city in watchmaking and scientific estab- 
‘lishments, and no doubt it will be of con- 
siderable value. At the Observatory, a 
standard clock has a microphone placed 
‘inside of the case, which receives the 
shock caused by the clockwork. The mi- 
crophone is connected to the city telephone 
circuit, and thus a subscriber can receive 
the time regulation in order to adjust his 
chronometers or clocks. This can easily 
he done by counting the beats, and the 
exact time corresponding to the first beat 
is given by the voice through the tele- 
phone. It will be noted that the micro- 
phone is operated simply by the me- 
chanical shock, and there is no direct elec- 
trical connection attached to the clock. 
Even the slightest. electric contact made 
by the clock might have an effect upon 
its movement, and thus put it out of 
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order, especially in the case of a standard 
clock which has to be regulated within 
one one-thousandth of a second. With the 
use of the microphone, no such errors 
could be introduced. The method could 
also be used for astronomical work be- 
tween two observations, which by noting 
the beat could be made to work together 
by means of a single clock. 


A congress of radiology and ionization 
forms one of the features of the Inter- 
national Exposition which is to be held 
at Liege. This is the first congress of 
the kind. The Belgian government has a 
part in the organization, and many of 
the leading officials are represented on the 
committee. The congress is to be held 
from September 12 to 14 next. Among 
the questions which are to be studied as 
regards the physical and biological action 
of radium rays and kindred effects, is the 
study of different kinds of radiation, the 
radioactive properties of water and soils, 
minerals containing radium, meteorologi- 
cal and astronomical phenomena which 
may be attributed to ionization and differ- 
ent radiators. A special committee of emi- 
nent physicists, headed by M. Henri 
Becquerel, will examine the questions or 
papers which are submitted to the con- 
gress. Apparatus are to be exhibited on 
this occasion, which bear relation to the 
subject. The address of the secretary is 
Dr. J. Daniel, general secretary, Rue de 
la Prévoté, Brussels. 


In a paper which he recently read be- 
fore the Société des Ingénieurs Civils, 
M. Guillet treats of the magnetic prop- 
erties of alloys. When an alloy is formed 
of a magnetic metal with a non-magnetic 
metal, sometimes we obtain a magnetic 
alloy. This is true in the case of an iron- 
aluminum alloy, where the proportion of 
the latter is less than twenty per cent, 
also for an iron and copper alloy where 
the copper figures for less than sixty per 
cent. In other cases we have a non-mag- 
netic alloy. It is observed that two mag- 
netic metals generally give a magnetic 
alloy, and we find that all the alloys of 
cobalt and nickel or iron and cobalt are 
magnetic. In the case of iron and nickel 
we sometimes obtain non-magnetic alloys. 
As regards the action of non-magnetic 
metals, we find that they generally afford 
a non-magnetic alloy, as might be ex- 
pected, but some exceptions to this rule 


have recently been found by German ex- 


perimenters, using manganese and alumi- 
num, or tin and antimony. M. Guillot 
considers that the most likely theory as 
to the action of the non-magnetic metals 
in such cases is to admit that manganese 
has magnetic properties at a low tempera- 
ture and that aluminum and other metals 
are able to raise the point at which it 
is still magnetic, so as to bring this point 
to the ordinary temperature or still higher. 
It may also be possible that chromium 
is magnetic at a low temperature. 


A Hamburg company is preparing to 
manufacture the new insulating com- 
pound known as “galalith’ on a large 
scale. This compound is formed from the 
casein of milk, and it is said to have insu- 
lating properties which render it nearly as 
good as ebonite. The compound is ob- 
tained in the form of a plastic mass, 
which is then pressed into any form which 
may be desired. Galalith is more elastic 
than ebonite and it can be worked very 
well with a tool. It is stated that in re- 
gard to insulation and resistance to spark 
discharge it 1s hardly inferior to ebonite. 
This has been shown by a series of official 
tests which was made not long ago with 
the new substance at the Imperial Labora- 
tory of Berlin and the State Laboratory 
of Hanover. It seems that it can not be 
attacked by oil, benzine or alkalies. A 
pound of the compound requires about 
eight gallons of milk to start with. The 
company which is beginning to manufac- 
ture it has made a contract to receive 
five million gallons of milk, so that in 
one year it can produce 150,000 pounds 
of galalith. 


The Grenoble Electric Light and Power 
Company has submitted a project for re- 
placing steam trains by the electric sys- 
tem on a section of railroad starting from 
Grenoble. It proposes to use it in the 
first place between the stations of Sassen- 
age and Veurecy, on that section, and also 
on the line which connects this road with 
the Paris, Lyons & Mediterranean Rail- 
road. 


Radium salts are now on the market 
in Europe. A large works near Paris, 
which has already furnished a consider- 
able amount of radium compounds to M. 
Curie, is now equipped for treating the 
residues on a large scale and is pre- 
pared to take orders for these compounds. 
As to the price which is asked at present, 
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we mote the following: as regards the 
activity of the salts on which their cost 
naturally depends, it is estimated by tak- 
ing metallic uranium as unity of com- 
parison. Radium salts having an ac- 
tivity of 100 thus costs forty francs (eight 
dollars) per gramme. This activity is 
very low, however. Salts which show the 
properties of radium in a high degree 
and whose activity is reckoned at 50,000 
times that of uranium bring a price of 
10,000 francs ($2,000) per gramme, while 
at an activity of 500,000, the price is as 
high as 100,000 francs ($20,000) per 
gramme, 


At Klagenfurt, in Austro-Hungary, the 
electric process of pipe-thawing is used 
somewhat extensively by the inhabitants. 
The winters in this region are very severe 
and the pipes are often frozen. The Hub- 
ner-Messimer electric firm adopted a sys- 
tem which has proven very successful. A 
fiftv-ampere transformer is installed in a 
convenient place near the electric lines 
and it is connected by two fuses to an 
ammeter which measures the current con- 
sumed, and a rheostat. The wires from 
the secondary of the transformer are run 
to two points on the pipe which is to be 
thawed out. A pipe 150 feet long and 
half an inch in diameter can be thawed 
in three hours, using a current of fifty 
amperes and 110 volts. 


The telegraphic administration of Hol- 
land has lately made a decision as regards 
the installing of aerial telegraphy posts 
in the Dutch East Indies. The govern- 
ment will not undertake such operations, 
but is to grant concessions for acrial teleg- 
raphy to a private company which has 
been lately formed for the purpose. At 
the head of the company are two govern- 
ment representatives. The choice of the 
svstem and the kind of apparatus which 
is to be used in this case have been left to 
the company, which is free to select what- 
ever apparatus seems the best. The pres- 
ent decision has caused some comment, 
«eing that the government has hereto- 
fore taken an active interest in telegraph 
matters in the East Indies. In 1902 it 
allowed a subsidy to the company which 
owned the telegraph cable running from 
Auam to Menado and placed this cable 
under the protection and surveillance of 
the state. The above-mentioned cable had 
the advantage of making these islands in- 
dependent of the British cable. The 
policy which was adopted in regard to the 
telegraph seems to be contradicted by the 
reent decision as to aerial telegraphy and 
especially as the latter will no doubt prove 
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of great advantage in communicating be- 
tween the islands. 


A new method of forming very fine 
wires by an electrolytic treatment has been 
recently brought out at Paris by H. 
Abraham, a well-known physicist. The 
process consists in diminishing the sec- 
tion of a wire by using it as a soluble 
anode in an electrolytic cell. The resist- 
ance of the wire is taken at intervals and 
this gives an idea of the rate at which 
the section is diminished. The action is 
thus controlled and the current is cut off 
when the proper point has been reached. 
However, in order to obtain a regular 
section of the wire by this process, we 
must observe certain precautions. In the 


first place, the bath must be very dilute 


and have a high resistance so as to give 
a uniform distribution of current over all 
the length of the wire. This also allows 


some latitude in placing the two electrodes 


and they need not be given an exactly de- 
fined position. The best solution seems 
to be distilled water containing a few 
thousandths by weight of copper sulphate, 
or for silver wires, nitrate of silver can be 
used. Second, the operation should be 
carried out very slowly, so that the salt 
which forms around the wire will have 
time to diffuse in the bath. If this point 
is not observed, the bath becomes con- 
ducting to a great extent when the cur- 
rent is high, and the wire is broken. The 
current density to be used here is on the 
order of 0.01 ampere per square centi- 
metre surface of the wire. It is well to 
cut down the current density as the sec- 
tion of the wire diminishes. The experi- 
ment can be made very conveniently in a 
porcelain dish such as is used in photog- 
raphy. Here the wire can be seen readily. 
It is suspended by the ends from glass 
hooks and is soldered at the ends to two 
metal rods which he outside the bath so 
as to avoid local circuits. 


The use of chemically treated arc car- 
bons is increasing in many of the leading 
cities of Europe. In this case the car- 
bons are either impregnated with a. solu- 


tion of certain salts, or they are cored, 


and the salts in a solid form are placed 
in the inside of the carbon. The Bremer 
carbon is one of the most successful of 


‘these systems, and it gives a very bril- 
‘liant and at the same time agreeable light 
which has a mellow hue and is not as 


trying to the eye as the ordinary arc light. 
In this case the carbon is treated with a 
fluoride of calcium solution. Besides the 
advantage as to the quality of the light, 
it is claimed that the Bremer carbon shows 


erally used with a tight globe. 
‘on ninety volts in some of the standard 
‘lamps. 
a yellowish color. 


built, 


-able heretofore. 


cluded in the index. 
-has been enlarged to include the names 


arate corporate existence. 
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the highest efficiency which. -has yet" been 
obtained for an arc lamp, or 0.1 watt per 
candle-power. This form of lamp is gen- 
It runs 


The light which it gives is of 


A wireless RS construction firm 


of Germany recently built four portable 
stations for the military service.- These 


stations are to be used in South Africa. 
They are stated to cover a distance of 
200 miles or more: Two stations: of a 


much larger capacity are now construct- 


ing for Russia and are soon to be finished. 
Here the distance is some 600 miles. The 
Telegraph Administration of Tolland is 
also having an aerial telegraph station 
which is to work over a distance 
of 250 miles or more. 
| .C. L. DURAND. 
Paris, July 8. 
a ees 
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“ American Street 


i Railway Investments.” 
New York McGraw’ Publishing ` Company. 
Cloth, 415 pages. 10. by 13'4 inches. - Sup- 
plied by the ELECTRICAL REVIEW at $5. 


This is the twelfth annual edition of 
this manual, which is recognized as 
an authority on financial statistics of 
American street railway companies. The 
book is fifty-three pages larger than the 
edition of 1904. This increase has been 
due in part to the addition of reports 


from new roads, but more largely to the 


fact that many roads have furnished a 
statement of earnings this year from 
which such figures have not been obtain- 
Among the new features 
in the manual this year is an increase in 


.the index, which is bound in the back of 


the book. Heretofore only the names of 
the companies reported have been in- 
This year the index 


of all underlying companies which have 
bonds outstanding, even though the com- 
pany may not at this time have any sep- 
‘This enables 
investors to refer readily to the report 
of the company which now operates the 
road of any former company. The intro- 
duction to the book contains a summary 
of the gross receipts for the iast two 


years of the principal companies report- 
ng. As there have been many consoli- 


dations during 19¢4, this table is not an 


exact index of the growth of the busi- 


ness, as the figures, in a number of cases, 


represent receipts for a larger amount 
of trackage. Nevertheless, the increase 
is such a steady one as to indicate a sub- 
stantial gain in street railway earnings 
for the past year. 
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ALTERNATE CURRENT MACHINERY— 
INDUCTION ALTERNATORS.' 


BY WM. STANLEY ASSISTED BY G. FACCIOLI. 


In the following pages it is proposed to 
discuss some of the elementary phenom- 
ena found while studying the performance 
of alternators excited by alternating cur- 
rents. The alternators have their rotors 
and stators wound with distributed wind- 
ings. The rotor circuits are supplied with 
very low frequency, multiphase currents, 
as shown in Fig. 1. These currents produce 
a field, or fields, which move around the 
rotor at a speed proportional to the fre- 
quency of the magnetizing or exciting 
source. 

If the connection of the multiphase 
exciter is such as to produce a clockwise 
electromagnetic rotation of the field (ro- 
tor), the rotor structure of the alternator 
may then be mechanically revolved either 
in the same or in an opposite direction. 

Let n be the frequency of the exciting 
circuit and n, the frequency of mechanical 
rotation; then if the electromagnetic and 
mechanical rotations are in the same di- 
rection the speed of the flux will be pro- 


Fic. 1.—INDUCTION ALTERNATOR CIRCUITS. 


portional to n, + n; if they are in op- 
posite direction to n, — n, and, as will be 
shown, these two relative arrangements 
produce very different phenomena. 

Call n, + n or n) — n = n, = the 
frequency of the currents induced in the 
stator or armature conductors of the ma- 
chine, evidently when n = n, n — 
n = 0, and there is a stationary field in 
the space opposite to the stationary arma- 
ture conductors; consequently no electro- 
motive force is induced. 

Suppose, however, that n is small com- 
pared to n,; for example, let the exciting 


frequency n == 1 cycle, while the fre- 
quency of rotation n, = 61 cycles; then 
n, — n = 60 cycles. 


n, + n = 62 cycles. 

Consider the first case for a moment. 
Suppose the stator, or armature, of the 
alternator is supplying current to an ex- 
ternal circuit; then, if we have a clock- 
wise rotation (revolutions per minute) 
of sixty-one cycles and a counter-clock- 
wise electromagnetic rotation (exciting 
current) of one cycle, the effective field 
rotation is clockwise and sixty cycles; 

1 Abstract of paper presented at the twenty-second 


annual convention of the American Institute of Elec- 
trical Engineers. Asheville, N. C., June 28, 1805, 
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consequently, the armature (stator) cur- 
rents are also of sixty cycles frequency. 
But these stator currents produce a field 
in the air-gap of the machine and this 
field revolves synchronously with the ro- 
tor induction, but not synchronously with 
the rotor conductors, for they (the con- 
ductors) are going faster, viz., at the rate 
of sixty-one cycles. They are therefore 
constantly overtaking the stator-produced 
field, and passing through it. That is 
to say, cutting it, and they therefore have 
electromotive force induced in them of 
a frequency = 61 — 60 cycles = 
1 = n, the exciting frequency; the 
final result being that an electromotive 
force of the same frequency as that of 
the exciting current is produced in the 
rotor (field) conductors, by simply load- 
ing the alternator in the usual manner. 

This “stator-induced electromotive 
force” in the rotor conductors is evidently 
proportional to, and in quadrature with, 
the stator current. It is zero when the 
stator current is maximum, maximum 
when the stator current is zero, etc. It 
is of the utmost importance in the 
phenomena to be described, for if the 
rotor circuit be of low resistance (great 
time-constant) the “stator-induced elec- 
tromotive force” in the rotor will produce 
a current (called “stator-induced cur- 
rent”) approximately equal in value, 
nearly opposite in phase to the stator 
current and, consequently, competent to 
neutralize the magnetomotive force of the 
armature or stator circuit and to destroy 
almost completely the magnetization due 
to the stator winding. In such an alter- 
nator there should be, then, no armature 
reaction, no back magnetization, no dis- 
tortion of the field of the machine. 

At first sight it would seem that these 
machines should give a constant electro- 
motive force at all loads; when excited 
at constant potential they do not. do this, 
but they give, when properly designed, a 
gradually rising potential at power-factor 
= 1 with a slight drop of potential for 
lower power-factors down to power-factor 
= 0. 

In Figs. 2 and 3, Mr. Faccioli has 
represented the phase relations of the 
electromotive force, currents, etc., when 
(Fig. 2) the effective frequency of the 
alternator is equal to the difference be- 
tween the rotational and magnetizing fre- 
quencies, and (Fig. 3) when it is equal 
to their sum. 

In the diagram here given the ratio 
of the rotor to the stator turns is assumed 
to be 1: 1; the ohmic -and inductive re- 
sistance of the exciter is zero, that is to 
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say, the exciter is assumed to maintain 
a constant terminal potential. 

In the case of Fig. 2 (Na = N, — 
N) the flux of the alternator rotates in 
one direction regarding the rotor and in 
the opposite direction regarding the stator ; 
therefore the diagram is supposed to ro- 
tate in the direction R regarding the ro- 
tor and in the direction S regarding the 
stator. 

v is the leakage coefficient of the rotor; 
that is, the ratio between the flux pro- 
duced by the rotor which enters the sta- 
tor and the total flux set up by the rotor. 
The leakage coefficient of the stator is 
assumed to be equal to the leakage co- 
efficient of the rotor. 

E, represents the electromotive force of 
the exciter (low frequency) which is sup- 
plied to the terminals of the rotor and is 
assumed as constant for any load of the 
machine. t, is the magnetizing current 
of the machine at no load and lags behind 
E, by the angle $; ¢ being a function 
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of the resistance of the rotor and the fre- 
quency of excitation. - 

At no load the flux set up by i will 
induce an electromotive force e, of the 
terminals of the rotor; a part of the same 
flux proportional to v tẹ, will induce an 
electromotive force e, at the terminals of 
the stator. 

Now consider the case in which the 
machine is loaded by the current I, at 
power-factor unity. ‘The current I, of 
the stator (armature). induces at the 
terminals of the rotor (field) an electro- 
motive force in the direction of FE, pro- 
portional to the frequency of excitation 
of the machine. The electromotive force 
E produces in the rotor a current I, which 
lags behind E by the angle ¢. I, and v I, 
give a resultant 7,, whose magnetomo- 
tive force is superimposed on the original 
magnetomotive force vi, giving a re- 
sultant magnetomotive force Ta which is 
in quadrature with I, The electromo- 
tive force of the stator is E, in quadrature 
with 7 and therefore in phase with T. 

In the case of Fig. 3 when (N, = 
N + N,), the diagram rotates in the 
same direction regarding the stator and 
the rotor. The same symbols represent 
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the same quantities as in Fig. 2. In this 
case the electromotive force e, and ep 
have the same direction, and the resultant 
magnetomotive force 7, has such direc- 
tion as to decrease the original magneti- 
zation v 4, of the machine; while in the 
case of Fig. 2, the magnetomotive force 
j, due to the load currents, has the 
effect of increasing the no-load magneti- 
zation of the machine. 

When, therefore, the generated fre- 
quency of the machine is equal to the 
difference of the frequency of rotation 
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and the frequency of excitation, the mag- 
netization of the machine may be higher 
when loaded with non-inductive load than 
when running free; this result being prin- 
cipally due to the resistance of the rotor 
or field, which prevents the current {p 
from lagging exactly ninety degrees be- 
hind E and consequently neutralizing the 
magnetomotive force of 1. 

On the other hand, the resistance of the 
rotor when the generated frequency is 
equal to the sum of the frequency of 
rotation and the frequency of excitation, 
has the effect of decreasing the magneti- 
zation of the machine when loaded with 
non-inductive load. 

If the rotor of the machine had zero 
resistance and perfect mutual induction, 
then the rotor current I, would lag 
exactly ninety degrees from its electromo- 
tive force in both Fig. 2 and Fig. 3, and 
would be exactly equal and opposite to the 
stator current I, There would be no 
resultant magnetomotive force due to the 
load and therefore 7, would be equal to 
zero and the machine would have constant 
electromotive force at any load and at any 
power-factor. 

It then appears that if a machine of 
this type, that is, a machine with almost 
perfect mutual induction and very low 
resistance, could be built, there would be 
very little difference in its regulation 
when excited by forward and backwerd 
running fields. The principal difference 
would consist in the fact that with a 
forward running excitation the exciter 
would supply energy to the alternator in 
proportion to the ratio of the exciting 
to the generated frequency, while with 
the backward running excitation, the ex- 
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citer delivers no energy to the alternator 
but receives energy from it. 

Fig. 4 shows the regulation of the in- 
duction alternator at different frequencies 
of excitation. The curves belong to a 
100-kilowatt, eight-pole, sixty-cycle, 900 
effective revolutions per minute machine 
built by the Crocker-Wheeler Company 
for experimental purposes; Figs. 2 and 3 
refer to the same machine. The curves 
of Fig. 4 are in perfect accord with the 
actual tests made on the machine, the re- 
sults of which are given later on. 

This figure shows that for each machine, 
that is, for each combination of resistance 
and leakage in any machine, there is a 
certain frequency of excitation below 
which trifling changes in the constants 
of the alternator produce great changes 
in its potential characteristics. For smali 
high-frequency machines an exciting fre- 
quency of about five cycles may be re- 
quired, while on large machines in which 
the resistance and leakage may be rela- 
tively lower, the exciting frequency may 
be as low as one cycle. 

In a similar way it is possible to study 
the influence of the variations in the ex- 
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Fie. 4.—REGULATION Curves OF 100 - KrLo. 
WATT, 900 EFFECTIVE REVOLUTIONS PER 
MINUTE, 60-CYCLE INDUCTION GENERATOR. 

citing frequency in the case of the for- 

ward rotation of the field. Fig. 5 gives 
the regulation of the same 100-kilowatt 
alternator at different power-factors for 
different frequencies of the field. The 
curves in Fig. 5 show that in the case 
of forward rotation of the field the poten- 
tial of the alternator will drop at any 
power-factor, due to the effect of the re- 
sistance and leakage; but the difference 
in regulation between power-factor unity 
and lower power-factors is very small in 
comparison, with the results obtainable 
with the alternators of standard type. 

(The phenomena in this machine are 

magnified by the high resistance of the 

rotor.) 

The variation of the air-gap in these 
machines has a peculiar influence on their 
regulation. Doubling the air-gap of the 
same machine has very little effect on its 
regulation at the frequency which is used 
for its excitation (about five cycles). 
This is due to the fact that any increase 
in the air-gap involves an increase in the 
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no-load magnetizing current of the ma- 
chine, and an increase of the leakage co- 
efficient v, and these two phenomena have 
conflicting influences on the regulation of 
the alternator. 

When, however, the leakage of the ma- 
chine is comparatively low, as in the case 
of high-speed alternators with a small 
number of poles, and the no-load magnet- 
izing current is high (large air-gap) 
then something is gained in regulation by 
increasing the length of the air-gap. For 
instance, this is the case with turbine 
alternators where a large air-gap is re- 
quired for mechanical reasons. 

Considering now the phenomena of the 
system, the following general conditions 
are found: the current in the exciting 
circuit is composed of two parts or com- 
ponents. First, that due to the exciter 
electromotive force, which is the no-load 
magnetizing current; secondly, the cur- 
rent due to the electromotive force gen- 
erated in the field (rotor) conductors by 
the stator load current. The first of these, 
the no-load magnetizing current (volt- 
amperes), is for any given capacity of the 
alternator, inversely proportional to its 
speed ; that is, is proportional to the num- 
ber of poles of the alternator for any 
given generated frequency, or is pro- 
portional to the frequency of the alterna- 
tog driven at constant speed. 

This magnetizing apparent energy is 
therefore small with high-speed machines 
of given frequency, and small with low- 
frequency machines of given speed; con- 
sequently, it is smallest in low-frequency 
turbine alternators and is larger in slow- 
speed direct-connected high-frequency 
machines. It is to be remembered, how- 
ever, that the magnetizing current is only 
a fractional part of the full-load current 
in the exciting circuit; therefore it is 
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Fio. 5.—REGULATION CURVES or 100-KILOo- 
WATT, 900 EFFECTIVE REVOLUTIONS PER 
MINUTE, 60-CYCLE INDUCTION GENERATOR. 


not necessarily a limiting condition and 
does not determine the size of the ex- 
citer. 

The second component of the exciting 
current is the superimposed component, 
and is approximately equal in total am- 
peres to the armature current of the al- 
ternator. The electromotive force of the 
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exciter is proportional to the electromo- 
tive force of the alternator multiplied by 
the ratio of the exciting to the generated 
frequency. The two components of the 
exciting current (the magnetizing and 
superimposed) have the following phase 
relations. 

. When the alternator is delivering cur- 
rent at power-factor unity, the magnetiz- 
ing and superimposed components are 
nearly in quadrature; when the alterna- 
tor delivers current at power-factor zero, 
the components are nearly in phase. 

- If we call M the no-load magnetizing 
volt-amperes of the exciter, N, the fre- 
quency of excitation, N,, the generated 
frequency of the alternator, w the capac- 
ity of the alternator in kilovolt-amperes, 
we have the size of the exciter approxi- 
mately proportional to 
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$ being the maximum angle of lag of 
the current that the alternator is called 
upon to deliver. 

“Thus, if the alternator is a 100-kilo- 
watt, twenty-five-cycle machine excited at 
a frequency of 2.5 cycles, and the no-load 
magnetizing volt-amperes are five kilo- 
volt-amperes, and if the alternator is 
called upon to deliver its full-load cur- 
rent at power-factor 0.5, the size of the 
exciter is: ° 


sin ; 
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“It will then be seen that the exciter 
is called upon to carry a current prac- 
tically equal in total amperes to the load 
current of the alternator, the apparent 
energy of which is dependent on the fre- 
quency of excitation; consequently, the 
aim of the engineer is to so design his 
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machines that they will require the mini- 
mum exciting frequency. 

Fig. 6 shows the regulation curves ob- 
tained from tests of the 100-kilowatt, 
eight-pole, sixty-cycle, 900 effective revo- 
lutions per minute alternator above men- 
tioned, ‘as a function of the load of the 
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machine when its field is excited by five- 
cycle current at constant potential (back- 
ward rotating field). For full load of 
alternator at power-factor 0.8 the size 
of the exciter is thirteen kilovolt-amperes, 
or thirteen per cent of the size of the al- 
ternator. The curves agree very closely 
with the calculated characteristics of the 
alternator. 

Fig. 7 refers to a 1,500-kilowatt, twenty- 
five-cycle, 1,500 effective revolutions per 
minute turbine alternator. The frequency 
of excitation is 0.75 cycle and the ex- 


RISE 
$0 Ss 8 


oroe 


OF PRESSURE IN PER CENT 


Fie. 7.—REGULATION CURVES OF 1,500-K1Lo- 
WAIT, 1,500 EFFECTIVE REVOLUTIONS PER 
MINUTE, 20-CYcLE INDUCTION TURBINE 
ALTERNATOR. 


citer at full load of the alternator, power- 
factor 0.8, has a capacity of nincty-five 
kilovolt-amperes; that is, 6.5 per cent of 
the size of the alternator. 

Fig. 8 gives the exciting watts for dif- 
ferent loads of the 100-kilowatt, sixty- 
cycle, eight-pole alternator (at unity and 
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XxX 0.86 = 14.5 kilovolt-amperes. 


lower power-factors). As shown by these 
curves, the energy delivered to the alter- 
nator at no load is small and positive. 
As the alternator-load increases, the cur- 
rent in the rotor magnetizing circuit in- 
creases, but the watts fall to zero and re- 
verse; that is, the current in the rotor- 
exciter circuit lags until it exceeds ninety 
degrees behind the exciter electromotive 
force; it therefore flows through the ex- 
citer against the exciter’s electromotive 


force, just as a current delivered by a 
generator flows through a motor circuit 


against the counter-electromotive force. 


of the motor. 

The all-important factor in the design 
of induction alternators is then the ex- 
citation. 

At first sight, the designing of an effi- 
cient and economical exciter to deliver 
multiphase exciting currents of five cycles 
or lower frequency, would appear to be 
an almost hopeless undertaking; for if 
an exciter of, say, three-cycle frequency 
and fifty kilovolt-amperes is necessary to 
furnish the field and controlling current 
for a 500-kilowatt alternator, working on 
old lines, we should be compelled to de- 
sign a two-pole machine of 180 revolu- 
tions per minute to deliver fifty kilovolt- 
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amperes at power-factor zero to unity 
power-factor. 

The manufacture of such a machine 
would ruin any going concern. We are 
therefore compelled: (1) to find such a 
method of generating the exciting cur- 
rents as will permit the use of normal 
speeds and consequent reduction of size 
of the exciter; that is, the exciters must 
be designed to give low frequencies at high 
speed; (2) to produce the desired poten- 
tial gradient on the alternator, we must 
so design the exciter that it will have a 
characteristic complementary to that of 
the natural characteristic of the alternator 
it excites. These are severe conditions to 
impose upon any machine, but they have 
been met in a novel manner in the ma- 
chine about to be described. 

It is evident that if the field of an 
ordinary direct-current machine is slowly 
alternated, corresponding alternations in 
the electromotive force of the armature 
will occur. Such a machine could evi- 
dently be driven at any speed and would 
give alternating current through its com- 
mutator and brushes corresponding in 
frequency to the frequency of its field, but 
it could furnish single-phase currents 
only. 

lt is evident also that two such ma- 
chines could be coupled on the same shaft, 
each machine having its field excited by 
low-frequency and phase-differing cur- 
rents; and such an arrangement would 
eenerate from the two armatures two 
phase-differing currents, whose frequency 
is independent. of the speed of rotation. 

If now these two fields are combined 
in one machine, that is, if the field is 


. a Ferraris or rotating field instead of a 


simple periodic field, it is evident that 
a single armature with a simple commu- 
tator and four brushes placed in quadra- 
ture around the commutator will deliver 
two sets of alternating currents, differ- 
ing in phase by the angle-of the brush 
displacement, and at the same frequency 
as the rotating field, and that the figuring 
of the generated currents will be inde- 
pendent of the speed of rotation. 

Such an arrangement might be a ma- 
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chine in which the stator consists of a 
four-pole structure having energizing coils 
diametrically located on opposite poles 
and connected to a two-phase source of 
excitation, while the armature and com- 
mutator deliver two-phase currents to ex- 
ternal circuits. But this arrangement 
presupposes and employs a third element 
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to furnish the original exciting current of 
the exciter. 

In order to make the exciter self- 
exciting and self-contained, and to reduce 
the apparatus to the simplest terms, the 
following scheme for excitation has been 
devised, Fig. 9. A pair of brushes corre- 
sponding to those of an ordinary generator 
is connected to a field coil, so located with 
reference to these brushes that the flux 
it produces will be displaced by a prede- 
termined angle, dependent upon the num- 
ber of phases desired. Thus for a two- 
phase machine a pair of brushes is con- 
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nected to a field coil so located as to pro- 
duce a flux, by means of which and by 
rotation an electromotive force is gen- 
erated upon the other pair of brushes, 
while the second pair of brushes 
is connected to a coil so located 
as to produce a flux that will generate an 
electromotive foree on the first pair of 
brushes. ‘This is shown in Fig. 9, which 
illustrates the connection and operation 
of self-excitation by means of two and 
three-phase currents. 

Let the residual magnetism of the ma- 
chine be as shown in the diagram. Then, 
on rotating the armature, an electromotive 
force will be developed on brushes 2—4. 
These brushes are connected to the field 
winding at A—X? instead of at Y—Y’, 
as is usual in exciting continuous-current 
machines, consequently a current will 
How, sav from X through a—a to X+}, pro- 
ducing a flux through the armature at 
ninety degrees to the residual magnetism. 
A resultant field will therefore lhe be- 
tween the points Y—X and Y?—X?’, but 
this field will generate an electromotive 
force on brushes 1—3 and these brushes 
will deliver a current through Y—a—a— 
Y, in such a direction as first to oppose 
the residual magnetism and afterward re 
verse its direction. At the instant that 
the residual magnetism is zero the only 
field operating in the machine is that due 
to the currents from the brushes 2—4; 
subsequently this field combines with the 
vertical reversed field to brushes Y—Y,, 
producing a resultant with polar line be- 
tween A—Y'. These operations being 
cvclic, they recur at periodic intervals, and 
the phenomena become continuous. 

At the resistance of the energizing cir- 
cuit a—a is low in comparison with its 
inductance, the currents delivered from 
each pair of brushes lag nearly ninety de- 
grees behind the electromotive forces, and 
therefore little energy is wasted in field ex- 
citation. This process of excitation pre 
sents many curious and interesting 
features. If, for example, one of the 
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magnetizing circuits, such as X, be dis- 
connected from the armature, the field 
immediately dies out, even if there is no 
current in circuit at the instant of the 
breaking. 

The approximate calculation of the fre- 
quency of self-excitation as given by Mr. 
Faccioli will be found by considering for 
a moment the physical phenomena that 
occur. 

Assume the speed of rotation of the 
armature to be n,; let the machine be a 
single magnetic-circuit machine with X 
conductors in the armature, and Y con- 
ductors on the stator. A moment’s con- 
sideration of the laws of induction will 
show that the direction of the current de- 
livered by the armature to the field must 
be such as to produce a field rotating in 
the same direction as the rotation of the 
armature. 

Let the frequency of this rotating field 
be N, then evidently the effective fre- 
quency of the armature conductors will 
be: 

N= N = Nu 


We therefore have X armature conduc- 
tors cut by the flux of the machine at 
frequency n,,, and Y conductors of the 
field cut by the same flux at frequency N ; 
therefore there will be two electromotive 
forees; one on the rotor and one on the 
stator, for each magnetizing circuit; and 
as is evident the condition of equilibrium 
of current flow will be obtained when 
these two electromotive forces are equal 
and opposite to each other. 

This condition of equilibrium will al- 
ways be fulfilled for a certain frequency 
of self-excitation; such, in fact, as will 
make: 


AN, = YN 
But A ENN 
sO YN = (XN, — N) 
: X 
and N — N, XY 


That is, the frequency of self-excita- 
tion will be equal to the frequency of 
rotation times the turns on the rotor d)- 
vided by the sum of the turns on the 
rotor and stator. 

By this formula we can easily de- 
termine the winding of a machine for a 
given frequency of self-excitation; for 
instance, in the case of a two-pole ma- 
chine in which the speed of rotation is 
900 revolutions per minute (fifteen 
cycles) the number of armature conduc- 
tors is 200 and the frequency of self- 
excitation desired is three cycles, we find 
that the number of turns required on the 
stator is: 


200 (15 — 3) 
3 


Evidently these results are only strictly 
true when the resistance and leakage of 
the machine are zero, or not considered, 
as these quantities have a slightly modi- 
fying effect. 

When the windings are similarly dis- 
posed in rotor and stator it is not neces- 
sary to take into consideration the wind- 
ing distribution coefficients, but the proper 
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coefficients should be employed when the 
stator has salient poles. 

This type of machine satisfies, there- 
fore, the first condition laid down as nec- 
essary for a commercial exciter; for it 
produces low-frequency multiphase cur- 
rents at normal speeds. It also fulfils 
the second condition—that it should de- 
liver zero and negative power-factor cur- 
rents at constant or rising potential with 
much greater exactness than the ordinary 
tvpe of alternator; for the reason that the 
armature reaction of a machine of this 
type may be made practically zero, be- 
cause the field of the machine progresses 
in the same direction as the rotation of 
the armature and consequently tends to 
maintain the electromotive force at low 
power-factor loads, and because it may 
be compensated to give a positive, poten- 
tial gradient. 

Fig. 10 gives the voltage characteristics 
of a ten-kilovolt-ampere excitcr as a fune- 
tion of the amperes of load for power- 
factor = 1, and power-factor = 0. The 
frequency of self-excitation of this ma- 
chine, when run at 900 revolutions per 
minute, is five cycles. 

An examination of the characteristic 
curves of the induction alternator (n, — 
n) type, Fig. 6, shows that the potential 
gradient of these machines is positive for 
load currents of unity power-factor; zero 
for load currents of (about) power-fac- 
tor = 0.8 and negative for currents of 
power-factor = 0. 

If, therefore, the exciter is given such 
a characteristic that the electromotive 
force of the exciter will be slightly lower 
when the alternator is full loaded with 
power-factor == 1 currents, and slightly 
higher when the alternator is delivering 
low power-factor currents, the potential 
of the alternator may be maintained prac- 
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Fra, 10.— VOLTAGE CHARACTERISTICS OF A TEN- 
KILOVOLT-AMPERE EXCITER. 

tically constant for any variation in load 

or power-factor. 

It is to be remembered that the exciter, 
when used with (n, — n type of alterna- 
tor), is never called upon to furnish power- 
factor unity currents, but to receive them, 
and that the magnetizing reaction of such 
currents upon the exciter field is exactly 
the reverse of that found when the power- 
factor unity currents are delivered ; there- 
fore, the exciter should be so designed, 
when used with this machine, as to give 
an increase of potential when delivering 
power-factor unity currents (that it may 
have a negative potential gradient when 
receiving them), as well as a slight in- 
crease of potential when delivering power- 
factor zero currents. 
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Some Applications of the Braun Cathode 
. Ray Tube. 

Some useful applications of the Braun 
cathode ray tube are described here by 
Messrs. W. M. Varley and W. H. F. Mur- 
dock, in which the tube is used for illus- 
trating the form of alternating-current 
waves. The tube is excited by a Voss 
machine, the negative pole of which is 
connected to the cathode. The current 
flowing was 2 x 10-* ampere, and the 
potential corresponded to a spark-gap of 
about four millimetres. The tube is 
covered with tinfoil, which should be 
earthed; and the anode of the tube and 
the positive pole of the exciting machine 
should also be connected to the ground. 
The phosphorescent screen was of mica 
coated with calcium tungstate. By means 
of a lens placed in front of this the image 
may be fixed on a screen for observation 
or for photographing. Placing coils at 
right angles to the tube, the spot of 
light may be deflected, this deflection be- 
ing used to trace out the wave form to be 
investigated. Two and three-phase mag- 
netic fields are illustrated by means of 
two or three coils placed suitably around 
the tube. Hysteresis curves are obtained 
by placing two coils at right angles and 
connecting them in series. In one of 
these the iron to be studied is inserted. 
In this the coil gives a deflection propor- 
tional to the induction; in the other 
coil, a deflection proportional to the 
magnetizing force. The tube may 
also be used for illustrating oscil- 
latory discharges by means of a re- 
volving mirror.—Abstracted from the 
Electrician (London), June 16. 
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Some Problems in the Wireless Transmission 
of Signals. 

The present condition of the art of 
wireless telegraphy is discussed here by 
Mr. L. H. Walter. The problem which has 
been solved is the production at a trans- 
mitter station of electric waves by the 
oscillatory discharges of condensers, which 
waves are caused to influence a responding 
device at the receiving station far away. 
When the distance is increased beyond a 
certain point it becomes necessary either to 
increase the height of the antenna or the 
amount of the transmitter energy, or else 
to make the receiving device more sensi- 
tive. Of these alternatives the first would 
seem to be the best, since doubling the 
height gives four times the range; but 
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there is a well-recognized limit for the 
height of the antenna, from practical con- 
siderations. Hence has come about the 
practice of increasing the energy supplied 
to the transmitter, although certain in- 
vestigators have endeavored to increase 
the sensibility of the receiving device. 
Professor R. A. Fessenden, in particular, 
has constructed a receiver which requires 
only 0.007 erg to operate it. The energy 
required by the ordinary coherer is about 
four ergs. The former device would seem 
to be as sensitive as can be desired. Turn- 
ing, however, to the transmitter, it 1s seen 
that the process is wasteful—not that a 
large amount of energy is lost, but that 
the amount of useful energy is an exceed- 
ingly small part of that sent out by the 
transmitter. One cause of this is due to 
the fact that the messages are sent out in 
all directions instead of being directed. 
The former is desirable only for ship dis- 
tress signals. For other purposes it has a 
distinct disadvantage. In addition to this 
great loss it is found that the transmitting 
device itself is inefficient, for of several 
hundred watts employed at the sending 
station, only about ten per cent is con- 
verted into electric waves and is useful. 
From these considerations the author be- 
heves that 1t seems more worth while to 
study how best to develop the transmitter 
and the transmitting medium rather than 
the receiver, which has been more perfectly 
developed. In this connection reference is 
made to Artom’s work, who claims that 
he has been able to set up a polarized beam 
of electric waves. If these results are 
correct, instead of throwing into vibration 
the medium surrounding the transmitter 
station in a circle of 180 kilometres 
radius, it would seem that he excites an 
elliptical area about 260 kilometres long 
and 100 kilometres wide. The energy then 
required for covering the 180 kilometres 
should be eighty-one by Artom’s system, 
as compared with 169 by the older system 
—that is to say, about half is saved.—Ab- 
stracted from the Electrical Magazine 
(London), June 27. 
A 
Tests of Single-Phase Traction in Paris. 


Recent tests have been made of a single- 
phase motor for traction purposes in Paris, 
France. The motors have been built by 
the French Thomson-Houston Company, 
after designs prepared by M. L. Gratz- 
Müller, and have been tested on a section 
of the Clozeaux road 1,600 metres in 


length. This section of road has been iso- 
lated, and by means of a motor-generator 
set is supplied with alternating single- 
phase current at 500 volts. The car is 
carried on a single truck with four wheels, 
and on the axles are mounted two fifty- 
horse-power, single-phase motors. The 
motors are designed on the Latour systern, 
which is a combination of the single-phase 
compensated motor with a repulsion 
motor. There are four field poles and 
eight sets of brushes. Alternate brushes 
are short-circuited together through a re- 
sistance. The remaining four brushes 
carry the main current and connect the 
armature in series with the field winding. 
A compensated exciting coil is added to 
the field winding to reduce sparking. The 
repulsion principle is employed to in- 
crease the starting effort: The stator or 
field resembles the stator of an induction 
motor, while the armature is wound as if 
for a four-pole, direct-current machine. 
This arrangement of windings enables the 
motor to run sparklessly at all loads, and 
to start with little or no sparking. It also 
maintains the power-factor at nearly unity 
when running. The motors weigh 1,350 
kilogrammes each. The frequency of the 
supply is twenty-five cycles, the pressure 
300 volts. Speed regulation is obtained 
by means of a variable-voltage trans- 
former. The primary of this is connecte:l 
in series between the trolley wire and 
ground; the secondary is divided into six 


coils. The motors are connected perma- 
nently in parallel on the secondary circuit, 
with reversing switches interposed. The 
controller consists of a reversing switch of 
the drum type, and a regulating switch for 
varying the connections of the secondary 
of the transformer. This switch is a dial 
turning about a horizontal axis, being 
moved through bevel gears by a handle at 
the top of the controller. Contacts on this 
plate make connection between the jaws of 
switches supported from the controller, a 
system of springs interposed between the 
dial and the operating gear bringing about 
a quick movement. After testing the car 
empty it was loaded with four tons of cast 


iron, with which load it ran satisfactorily, . 


starting and mounting grades without 
sparking. It was found from these ex- 
periments that the motors, which had been 
designed liberally, could be reduced con- 
siderably in size; that the air-gap, which 
was two millimetres, could be made larger 
if desirable, and that the transformer, 
which weighed 1,100 kilogrammes, could 
be made lighter. The motors run in 
either direction without sparking.—Trans- 
lated and abstracted from L’Eclairage 
Electrique (Parts), June 24. 


July 22, 1905 


135 


The National Electrical Contractors’ Association. 


Annual Convention Held in Boston, Mass., July 18-22, 1905. 


OSTON, July 19—The annual meet- 
B ing of the National Association 
of Electrical Contractors was 
formerly opened in the auditorium of the 
Mechanics’ Hall, Boston, Mass., on Wed- 
nesday July 19, at 10.30 4a. M. 

On Tuesday at ten o’clock the directors 
of the National Association held a pre- 
liminary meeting. 

At the opening session on Wednesday 
there were registered 287 members and 
guests. 

Among the registered guests were: 

R. B. Corey, American Circular Loom 
Company; Frank Booth, New York Wire 
Company; Charles J. Marsh, manager, 
Frank Clark Cosby and Clarence Weiss- 
blutt, Standard Underground Cable Com- 
pany; H. B. Coho, Burke Electric Com- 
pany; H. G. Issertell, Sprague Electric 
Company; J. B. Olsen, India Rubber and 
Gutta Percha Insulating Company; C. E. 
Corrigan, Osburn Flexible Conduit Com- 
pany; C. T. Purdy, American Electric 
Lamp Company; A. F. Wilson, Marshall 
Electric Manufacturing Company; H. E. 
Lindsey, Peerless Electric Company ; H. B. 
Qakman, Tray Plate Battery Company; 
F. M. Hawkins, Crouse-Hinds Company ; 
R. A. Schoenberg, Sarco Company; Max 
Locwenthal, Prometheus Electric Com- 
pany; D. F. Ivins, John A. Roebling’s 
Sons Company; I. M. Post, Clif- 
ton Manufacturing Company; Charles 
P. Skinner and C. F. Moore, Elec- 
tric Contract Company; William S. 
Brown, W. E. Phelps, president of 
the Phelps Company; Frank S. V. Sias, 
eastern representative of the National 
Conduit and Cable Company; H. S. 
Miller, secretary, and B. C. Kenyon, Diehl 
Manufacturing Company; H. L. Shippy, 
John A. Roebling’s Sons Company; John 
Dale, the Dale Company; A. L. Deveau, 
Deveau Telephone Manufacturing Com- 
pany. 

Mr. F. L. Barnes, president of the 
Massachusetts Electrical Contractors’ As- 
sociation, delivered a brief address of wel- 
come. He announced that the governor of 
the state could not be present and that 
Mayor Collins had unfortunately been 
compelled to be absent. The meeting was 
turned over to Ernest McCleary, president 
of the National Electrical Contractors’ As- 
sociation, who received volley after volley 
of applause from his friends and admirers. 

President McCleary first called atten- 


(By telegraph to the Electrical Review.) 


tion to the remarkable exhibition and con- 
gratulated the Massachusetts association 
upon its success. He commented upon 
the benefits derived from membership in 
the national organization, particularly 
with reference to the relations to the con- 
tractors and the National Board of Fire 
Underwriters. The association must flatly 
oppose, he said, ridiculous interpretation of 
the electrical code and must see to it that 
there was uniformity in the demands to 
be met in the different states. The elec- 
trical contractors were in a position to give 
good practical advice and could be of much 
service to the fire underwriters, now that 
a better understanding is coming about. 
He rehearsed the history of the associa- 
tion and paid a tribute to Charles L. Eid- 
litz, the first president, whose absence was 
a cause of regret. Concluding his address 
he stated that the purchasing power of the 
National Association was sixteen million 
dollars annually, exclusive of motors and 
generators. This power was one for good 
and must ever be used not to destroy, but 
to build up. - 
F. E. Cabot, 

president of the 


of Boston, Mass., 
electrical commit- 
tee of the National Board of Fire 
Underwriters, addressed the meet- 
ing on the subject of “The Underwriters.” 
The inspection of electrical installations 
was not a proper function of the under- 


writers. He said that they had been forced ' 


to it to safeguard the enormous interests 
they represented. The fire loss is oyer 
two hundred bilhon dollars annually, and 
it is to render the hazard as good as pos- 
sible that rigid inspection of electrical in- 
stallations was demanded. The possibili- 
ties of faulty work were enormous and it 
was necessary to enforce the code even in 
its minor details. 

Mr. Theodore Beran, of the General 
Electrice Company, delivered an address, 
entitled “The Manufacturer.” He em- 
phasized the necessity of cordial relations 
between the manufacturer and the con- 
tractor and said that each should stand 
ready to assist the other when the occas- 
sion demanded it. Mr. G. M. Stuart, of 
the Stuart-Howland Company, Boston, 
Mass., delivered an address on “The 
Jobber.” The electrical industry, which 
now ranked first among industries, had 
helped in some way every individual. 
Those engaged in this industry might 
justly feel proud. For the best interest 


of all concerned, the freest intercourse 
of trade should be carried on. The past 
seven years had witnessed a remarkable 
change in the sentiments of competitors, 
and the affiliation of the jobber and con- 
tractor was a step in the right direction. 

“The Relation between the Electrical 
Contractor and the City of Boston” was 
the subject of a brief address by J. A. 
Cole, chief inspector of the inspection de- 
partment of the city of Boston. Prior 
to 1890 when the state legislature passed 
the proper laws there was no legal inspec- 
tion in the state of Massachusetts. Not- 
withstanding the good work of the inspec- 
tion department of the Fire Underwriters, 
there were some points which must be 
under state supervision. The contractor 
and the inspector met on common 
grounds. Where each did his best there 
would be little chance for ill will or im- 
position. It was to this end that the 
association should direct its effort. 

Mr. T. Carpenter Smith was called 
upon and he delivered a very witty ad- 
dress upon the “Tribulations of the Con- 
tractor.” 

After adjournment the credential com- 
mittee held its session, 

Wednesday morning the ladies made a 
long trolley trip, visiting Brookline, 
Auburndale, Waltham, Lexington, Bed- 
ford and Concord. 

The annual dinner was held at the 
Hotel Brunswick on Wednesday evening, 
and on Thursday a special outing was 
held at Nantasket Beach. 

The election of officers will take place 
on Friday. 

On Friday a trip was arranged for the 
ladies on an observation tour about Bos- 
ton and its environs. The balance of 
the time was devoted to executive sessions. 

Upon the request of Mr. C. J. H. Wood- 
bury, the American Telephone and Tele- 
graph Company gave the members of the 
association complimentary service over its 
local and toll lines during the convention. 


—o agp 


Colorado Electric Light, Power and 
Railway Association. 


The Colorado Electric Light, Power 
and Railway Association will hold its third 
annual convention at Glenwood Springs, 
Col., September 18, 19, and 20, 1905. 
Mr. George B. Tripp, Colorado Springs, 
Col., is the secretary of the association. 
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The International Electrical Exhibition. 


A Very Successful Electrical Show Held in Boston, Mass., July 15-22. 


N SATURDAY evening, July 15, 
at eight o’clock, the immense floor 
space of the Mechanics’ Hall, 

Boston, Mass., was filled to overflowing 

with an enthusiastic and interested throng 

of visitors to the opening of the Inter- 
national Electrical Exhibition, held under 
the auspices of the National Electrical 

Contractors’ Association of the United 

States and the Massachusetts Electrical 

Contractors’ Association. That the ex- 

hibition was a pronounced success was 

evident from the moment the doors were 
thrown open. It is estimated that between 

25,000 and 30,000 people passed through 

the gates. 

The local committee deserve great 
credit for bringing their plans to so suc- 
cessful a culmination. Pingree’s Boston 
Band rendered daily musical concerts and 
every effort was made to make the occasion 
a most happy and interesting one. 

While a number of exhibitors were dis- 
tinctly local to Boston and its environs, 
there were so many manufacturers from 
states other than Massachusetts that the 
show was truly national in its representa- 
tion. Aside from the regular line of elec- 
trical apparatus of every description, a 
number of spectacular features were pro- 
vided which added greatly to the enjoy- 
ment of the hosts present. The high- 
frequency apparatus of the Ovington 
Manufacturing Company was the centre 
of attraction along with the giant X-ray 
machine exhibited by the Heinze Electric 
‘Company. The electrical heating and 
cooking apparatus shown by the Simplex 
Electrical Company and the Prometheus 
Electric Company and the high-frequency 
sign of the Westinghouse Electric and 
Manufacturing Company also attracted 
a great deal of attention. Mr. C. S. 
Knowles had secured the mammoth 
200,000-volt transformer built at the 
Worcester Polytechnic Institute, and with 
this apparatus were given some remarka- 
ble displays. | 
- The immense hall was beautifully deco- 
rated with bunting and flags, and these, 
along with palms and potted plants in- 
terspersed in every direction with incan- 
descent, Nernst and Cooper Hewitt lamps, 
made it a scene which was at once bewild- 
cring and entrancing. Through the 
courtesy of the American Mutoscope and 
Biograph Company and the Westinghouse 
Electric and Manufacturing Company six 


0 


shows each day were given of a trip 
through the Westinghouse works. These 
views were highly interesting, and a num- 
ber of them were decidedly funny. The 
attendance at each of these shows taxed 
the exhibition space to its utmost. 

There were a number of decidedly novel 
exhibits—the joint display of the Perkins 
Electric Switch Manufacturing Company 
and the Bryant Electric Company, the 
General Electric Company’s exhibit, the 
remarkable display of the American Cir- 
cular Loom Company, the Westinghouse 
exhibit occupying all of the large platform 
space, and the pergola of the John A. 
Roebling’s Sons Company, all exciting 
commendation from the visitors. 

There were in all some eighty manufac- 
turers who made exhibits that were more 
or less elaborate. Among these were the 
following: - 

Alphaduct Manufacturing Company, 
New York city. Alphaduct and flexible 
conduit. Represented by Russel Dart, 
Jr. 

The American Electric Novelty and 
Manufacturing Company, New York 
city. Dry batteries, miniature and deco- 
rative lamps, electric clocks, portable 
electric lamps, “Noscru” push-buttons, 
“Sarco” specialties. Represented by 
F. J. Colvin, S. S. Shepard and William 
G. Mills. | 

American Circular Loom Company, 
Chelsea, Mass. “Circular Loom,” “Elec- 


troduct” and “Lutz” metal moulding.. 


Represented by A. T. Clark, Oscar Hoppe, 
H. B. Kirkland, Thomas H. Bibber, 
R. B. Corey, H. Adams and M. F. King. 
American Electric Sign Company, 
Boston, Mass. Electric signs of various 
types, a changeable electric mirror sign, 
and other sign and decorative features. 
Represented by C. Inglis Wetmore, mana- 
ger; J. L. Russell and Charles Borden. 
Benjamin Electric Manufacturing Com- 


pany, New York and Chicago. Wireless 


clusters, electrical specialties, new series 
clusters, new twin socket with mirror re- 
flector, “Daylight” and “Arc-Burst’’ clus- 
tera, weatherproof fixtures for high volt- 
ages. Represented by Basil J. Kodg- 
banoff. 

Blake Electric Company, Boston, Mass. 
Repair work on switchboards, dynamos 
and motors. Represented by F. R. Blake, 
H. A. Queen and G. R. Ambleman. 

Booth & Company,’ Boston, Mass. 


“Climax” stock guard, “Kant-Leak”’ 
valve, “Universal” pipe and “Szerelmey” 
stone liquid. Represented by H. E. 
Cowan. 

Bossert Electric Construction Company, 
Utica, N. Y. Panel-boards, outlet boxes, 
outlet bushings, cabinets and knife 
switches. This company’s booth was 
elaborately decorated, and attracted a 
great deal of attention. Represented by 
F. G. Scofield, F. T. Foxenberger, F. B. . 
Smith, W. P. Crockett and R. B. Corey. 

Bryant Electrice Company and the 
Perkins Electric Switch Manufacturing 
Company, Bridgeport, Ct. A full line of 
Bryant and Perkins specialties, push- 
button switches, panel switches, Bryant 
enclosed fuses. Represented by Victor C. 
Gilpin, W. C. Bryant, E. R. Grier, Edward 
Patton and J. E. Way. | | 

Chase-Shawmut Company, Newbury- 
port, Mass. Panel-boards, National Elec- 
tric Code fuses, cutouts, junction boxes, 
Chase nipples and couplings, Shawmut rail 
bonds, Shawmut bushings and check nuts, 
and Shawmut open fuse links. Repre- 
sented by H. P. Moore, F. S. Masterson 
and J. J. Wiley. | | 

Condit Electrical Manufacturing Com- 
pany, Boston, Mass. Circuit-breakers and 
switchboards. Represented by S. B. Con- 
dit, Jr., P. R. Fisher, F. W. Nason. These 
gentlemen also represented S. B. Condit, 
Jr., & Company, exhibiting the “Atlas” 
hangers and “T. & B.” outlet boxes, bush- 
ings and locknuts; and the Safety Armo- 
rite Conduit Company, exhibiting “Lori- 
cated” and “Galvaduct” conduits. 

Cooley General Development Company, 
Jamaica Plain, Mass. Direct-connected 
electric generator set, belted engines, re- 
versible automobile and yacht engines, 
direct-connected centrifugal pumping set, 
direct-connected blower and fan set. Rep- 
resented by J. F. Cooley and W. F. Hana- 
ford. | 

Cooley Manufacturing Company, Water- 
bury, Vt. Cooley marine gasoline 
motors. Represented by Frederick Cooley. 

R. M. Cornwell Company, Syracuse, 
N. Y. Gasoline engines, Cornwell uni- 
versal switch box, “Wonder” dynamos and 
motors. Represented by R. M. Cornwell 
and F. S. Baldwin. | 

S. H. Couch Company, Incorporated, 
Boston, Mass. This company made a very 
beautiful display, on revolving stands, of 
intercommunicating telephones, automatic 
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telephones, switchboards, magneto call in- 
struments, portable desk instruments, 
flush telephone instruments, exchange ap- 
paratus, spiral lamp guards, and a com- 
plete line of telephone accessories. Repre- 
sented by S. H. Couch, C. E. Monroe, 
William Couch and Frank Whitman. 

Couch & Seeley Company, Boston, 
Mass. A full line of interior intercom- 
municating telephones, exchange tele- 
phones, both central energy and magneto; 
switchboards and hotel annunciator sys- 
tems; an all-iron complete street railway 
box—a good deal of the apparatus being 
connected up and shown in operation. 
Represented by F. C. Redfield, R. L. Whit- 
man, A. R. Calder, E. B. Seeley and C. 
G. Fisher. 

The Cutter Company, Philadelphia, Pa. 
Sample board of I. T. E. circuit-breakers. 
Represented by W. C. Jessup. 

The Dale Company, New York city. 
A line of wireless clusters, shades and 
special fixtures. It is unfortunate that 
the fire of July 7 made such inroads into 
the company’s beautiful stock that it had 
been preparing for exhibition that it could 
not make the elaborate display it had con- 
templated. The material that was shown, 
however, attracted a great deal of atten- 
tion, and was a valuable index of what 
might have been accomplished but for the 
fire. Represented by O. J. Bryan and H. 
S. Rainsford. 

Deveau Telephone Manufacturing Com- 
pany, New York. Represented by A. L. 
Deveau. 

Dossert & Company, New York city. 
Solderless wire and cable connectors. Rep- 
resented by H. A. Bristol and M. R. 
Jarvis. 

Dunton & Field, Cambridge, Mass. 
The Dunton tree insulator. Represented 
by C. H. Dunton and F. D. Field. 

D & W Fuse Company, Providence, 
R. J. Fuses and fuse boxes, switch blocks, 
subway boxes, “Deltabeston” wire, railway 
field coils insulated by “Deltabeston” 
methods. Demonstrations were given 
showing wire heated red hot, and failing 
to char the “Deltabeston” covering. Double 
cotton-covered wire was placed in series 
with the regular “Deltabeston” wire, and 
current sent through until the cotton wire 
charred, without affecting the “Delta- 
beston” insulation. Represented by L. W. 
Downs, manager; W. S. Sisson, secretary, 
and C. E. Harmon. 

Duren & Kendall, Boston, Mass., acted 
as New England agents for the Calcula- 
graph Company and the Fisher Book 
Typewriter Company, both of New York 
city. 

Eastern Carbon Works, Jersey City, 
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N. J. Dry batteries, battery connectors, 
carbon brushes, carbon plates, carbon 
cylinders and carbon specialties. There 
were a number of dry batteries connected 
up to battery fan motors, showing the life 
and utility of these dry batteries. Repre- 
sented by G. W. Mills, William Mills and 
Mr. Turgeon. 


Economical Electric Lamp Company, 
New York city. “Economical” lamps. 
Represented by W. F. Abely and William 
Murphy. 

Electric Gas Lighting Company, Bos- 
ton, Mass. Telephones, annunciators, 
electric gas lighting apparatus, Samson 
batteries, electrical house-wiring goods. 
Represented by H. S. Thomson, C. E. 
Lee, C. H. Young, C. F. Howes, F. R. 
Sherman, Carl Norris and A. F. Board- 
man. 

Electro-Dynamic Company, Bayonne, 
N. J. A four-to-one speed range “Inter- 
pole” motor belted to a generator. This 
apparatus was supplemented by ampere- 
meters and voltmeters showing the per- 
formance of the “Interpole” motor. In 
addition to this there were details of the 
apparatus showing the field frame and 
armature construction and the ball bear- 
ings. Represented by G. Herbert Condict, 
F. S. Mitchell, F. G. Bell and G. Warner. 

Peter Forg, Somerville, Mass. Ad- 
justable electric light fixtures. Repre- 
sented by Peter Forg and Charles I. 
Pierce. 

Charles Garrison, Trenton, N. J. De 
Laval steam turbine. 

The Gencral Electric Company, Sche- 
nectady, N. Y. The new metallized car- 
bon filament incandescent lamp. Three 
sizes were shown, taking 125, 187.5 and 
250 watts respectively. The company’s 
large space was illuminated with these 
lamps, which were fitted with two styles 
of Holophane reflectors. A thirty-ampere 
mercury-are rectifier operating on a 220- 
volt single-phase circuit and delivering 
110 volts direct current. A collection of 
small motors, alternating and direct cur- 
rent, including standard fan motors and 
one of the new automobile motors. A new 
electric flat-iron. A feature of this ex- 
hibit was the moving picture machines, 
which showed the race between an electric 
and a steam locomotive and the employés 
leaving the Schenectady works. A com- 
fortable reception space was arranged at 
each end of the exhibit. Represented by 
C. B. Davis, J. P. Felton, O. F. Brastow, 
L. E. Smith, J. A. Wilson, E. M. Kinney, 
W. M. Wright, and F. H. Gale. 

G. M. Gest, New York city. A fine ex- 
hibit of photographs of work done in dif- 
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ferent cities of the United States, Canada 
and Mexico. These photographs are par- 
ticularly handsome, and attracted a great 
deal of attention. Represented by W. T. 
Jackson, Cincinnati (Ohio), agent. 

Gilmore Electric Company, South Bos- 
ton, Mass. Represented by William Gil- 
more. 

Gray National Telautograph Company, 
New York. The Gray telautograph. 
Represented by Henry Keep. n ÅA 

Heinze Electric Company, Lowell, 
Mass. X-ray and wireless telegraph ap- 
paratus. 

Harvey Hubbell, Bridgeport, Ct. New 
wireless porcelain clusters, standard and 
multiple attachment plugs, standard pull 
clusters and brackets, a full line of sockets 
and receptacles, standard pull sockets, 
pull candelabra sockets, wall switches, 
new parabola shades and reflectors. Rep- 
resented by H. W. Bliven, sales manager, 
and Edward Mora. 

W. S. Hill Electric Company, New 
Bedford, Mass. Tablet boards, a 6,000-am- 
pere switch, ficld-discharge motor and 
standard switches, brass and oak cabinets. 
Represented by C. S. and F. A. Knowles. 

Holophone Glass Company, New York 
city. A full line of Holophane glass and 
pagoda reflectors, new designs and com- 
binations. Represented by S. W. Far- 
quharson, H. C. Jones and J. S. Codman. 

Jamaica Plain Electric Company, 
Jamaica Plain, Mass. Gleason moulding 
boxes and junction boxes. Represented 
by John L. Gleason and R. Eberhardt. 

H. W. Johns-Manville Company, New 
York city, and the Johns-Pratt Company. 
“Noark” and National Electric Code 
standard fuses, fuse blocks, “Electrobes- 
tos” conduit, asbestos, “Transite,” rail- 
way line material and fire extinguishers. 
Represented by J. W. Perry, A. D. New- 
ton, J. Humphreys, E. B. Hatch and 
Joseph Sachs. 

Johnson & Morton, Utica, N. Y. The 
new style “BD” distributing cabinet and 
the “Universal” direct-connection panel. 
The first-mentioncd apparatus is so ar- 
ranged that the box can be drilled for 
outlets right on the job, and can be con- 
nected up before the tablet is placed. The 
entire box is self-contained. The “Uni- 
versal” direct-connection panel is arranged _ 
for a combination box of two or three- 
wire mains, enclosed fuses, link fuses or 
plug fuses, with and without knife 
switches. This makes it possible to carry 
a small stock, and still be prepared for 
any ordinary contracting demand. Repre- 
sented by M. H. Johnson, W. H. Morton 
and J. H. Cramphorn. 

Improved Moulding Company, Phila- 
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aelphia, Pa. 
McDowell. 

C. S. Knowles, Boston, Mass. High- 
tension insulators, braces and materials, 
steel pins,  “Enamelduct” conduit, a 
300,000-volt testing transformer. Repre- 
sented by J. A. Sanford, Jr., Geo. A. 
Ober, H. M. Saben, A. D. Richmond, 
Duncan Kennedy and W. O. Turner. 

Manhattan Electrical Supply Company, 
New York city. Represented by J. W. 
McDowell. 

Marshall Electric Manufacturing Com- 
pany, Boston, Mass. A full line of sockets 
and switches. This exhibit showed some 
of the newest productions in electrical 
fittings made possible with moderate auto- 
matic machinerv. The company was rep- 
resented by Norman Marshall and V. G. 
Eastman. 

McKenney & Waterbury, Boston, Mass. 
An claborate line of chandelier, can- 
delabra, desk and reflector lamps and 
fixtures. Miniature lamps. Represented 
by W. A. McKenney, F. S. Waterbury, 
C. W. Martin, R. J. Green, N. J. Allen, 
Jr., F. W. Patten, G. F. Fuller, J. J. 
Tobin, F. F. Martin, C. A. Cline, A. E. 
Phelps, H. Van Buskirk, J. H. Frates 
and Herbert White. 

August Meitz Iron Foundry and Ma- 
chine Works, New York. A six-horse- 
power engine and generator. Represented 
by F. E. Davis. 

National Carbon Company, Cleveland, 
Ohio. Batteries of every description, arc 
light carbons, carbon for electrical fur- 
naces, carbon brushes, and carbon ma- 
terial for telegraph instruments, flash- 
lights and other uses. Represented by 
J. C. Irvine. 

Olds Gasoline Engine Works, Lansing, 
Mich. Olds stationary and portable en- 
gines. Represented by N. E. Shepherd, 
Frank Gaplin and E. T. Harwood. 

Osburn Flexible Conduit Company, 
New York city. “Flexduct.” Repre- 
sented by C. E. Corrigan and W. P. 
Ambos. 

H. T. Paiste Company, Philadelphia, 
Pa. H. T. Paiste specialties, cutouts, 
branch blocks, fuse blocks, panel boxes, 
panel cutouts, entrance switches, angle 
sockets, pendant sockets, and a new 
method of hanging weatherproof sockets 
and “Holoshade” sockets. “Aleck, the 
electrician,’ was a popular representative 
and met many old friends. Represented 
by George MacElwee, Charles I. Hills 
and E. A. Jenkins. i 

Pass & Seymour, Solvay, N. Y. Pass 
& Seymour material of every description, 
particularly a full line of brass shell 


Represented by W. T. 
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sockets and receptacles. Represented by 
W. Brewster Hall, A. M. Little, John W. 
Brooks and B. E. Salisbury. 

Pettingell-Andrews Company, Boston, 
Mass. A full line of electrical specialties 
of various descriptions. This company 
had two separate booths, showing in one 
electrical glassware, and in the other the 
various electrical merchandise for which 
the company is distributing agent. Repre- 
sented by W. J. Keenan, sales manager; 
F. W. Cramphorn, R. W. Vose, W. A. 
Pieterson, H. H. Van Staange and M. T. 
Palmer. 

Prometheus Electric Company, New 
York city. A line of electric heating and 
cooking apparatus. Represented by Max 
Loewenthal, electrical engineer, and Her- 
bert W. Smith. 

Ridgway Dynamo and Engine Com- 
pany, Ridgway, Pa. Thompson-Ryan 
dynamos, McEwen engines, Thompson- 
Ryan variable-speed motors. Represented 
by James L. Kimball, G. L. Fitz and 
B. D. Delano. 

John A. Roebling’s Sons Company, New 
York city. Copper wire and wire of all 
descriptions. Represented by H. L. 
Shippy, Frank W. Harrington, S. B. 
Van Nortwick and Albert Mann. 

Renim Specialty Company, Brighton, 
Mass. A full line of Renim switch and 
outłet boxes, cutout cabinets and trims, 
and the “Ideal” floor tread. Represented 
by Miner Robinson, manager. 

Shelbv Electric Company, Shelby, Ohio. 
This company had its booth attractively 


fixed up so that there could be a visual 


comparison of the vertical illuminating 
intensity of the Shelby and other types 
of incandescent lamps. The booth was 
also equipped with a complete set of test- 
ing instruments, an angulator being at- 
tached to the photometer, so that the lu- 
minous intensity could be measured in- 
stantly in every direction. Represented 
by C. W. Cartwright, Boston, manager. 

Simplex Electric Heating Company, 
Cambridge, Mass. A full line of electric 
heating and cooking apparatus. Repre- 
sented by C. W. Richards. 

Sprague Electric Company, New York 
city. Lundell fan motors, Lundell power 
motors and generators, Sprague electric 
hoists, Greenfield flexible conduits, and 
steel-armored hose and conductors; also 
new brass-armored flexible conductors for 
vessels and underground service. Repre- 
sented by Alexander Henderson, H. H. 
Hornsby and H. C. Farnesworth. 

Standard Underground Cable Company, 
Pittsburg. Represented by F. C. Cosby 
and C. Weissblatt. 

Steel City Electric Company, Pitts- 
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burg, Pa. Represented by J. M. G. Fell- 


man. 


Stuart-Howland Company, Boston, 
Mass. Stuart-Howland street fixtures, 
George Cutter Company’s specialties, 


Garton-Daniels lightning arresters, Edi- 
son dry batteries, Sterling lamps, 
“Wizard” igniters and spark plugs, Hart 
switches, electric portables, Helios-Upton 
arc lamps, Splitdorf coils, Franklin clus- 
ters, Russell-Tomlinson interior tele- 
phones, Abbott time switches, Varley 
coils, Wotton loud-ringing extension bell, 
Thompson automobile switches, Atwater- 
Kent measuring instruments, Adams 
secondary generator, and Henricks mag- 
neto. Represented by A. E. Payne, C. B. 
Wetmore, R. M. Merritt, J. Briton Bailev, 
J. T. Hessell, G. M. Stuart, A. Howland, 
J. KE. Wilson, H. De Steese, C. R. Fish 
and H. L. Dalton. : 
Herbert W. Smith and the Charles A. 
Thompson Company had a joint exhibit 
representing a number of companies, as 
follows: Chicago Mica Company, Val- 
paraiso, Ind., manufacturer of mica in 
different forms; Teter-Heany Developing 
Company, York, Pa., fireproof wire; 
Rhode Island Electric Works, Pawtucket, 
R. I., cotton and silk-covered double and 
single magnet wire, German silver resist- 
ance wire; Swazey & Smith, Boston, 
Mass., high and low-tension brackets for 
street railways, corrugated trolley poles, 
pure copper trolley wheels, and self-lubri- 
eating trolley wheel axles; Waterbury 
Company, New York, wire rope, manila 
rope, lead-covered cables, switches and 
panel-boards, and rubber-covered wire; 
Thompson-Bonney Company, New York, 
revolving showcase; Insulating Company, 
New York, insulating cement; Thompson 
Company, New York, a general line of 
supplies. The Charles A. Thompson Com- 
pany was also represented by Mr. Rudolph 
Miehling. 2 3 
Trumbull Electric Manufacturing 
Company, Plainville, Ct. Knife switches, 
plug cutouts, panel cutouts, rosettes, 
receptacles, iron fuse boxes, pendant 
switches, combination switches, weather- 
proof sockets, porcelain base switches, 
flush receptacles, cord = adjusters, 
pancl-boards and fuse blocks. This 
material was all adjusted on open panels. 
Represented by J. H. Trumbull, Henry 
Trumbull, Frank Trumbull, G. W. Edge, 
Frank T. Wheeler and C. W. Jones. 
Westinghouse Electric and Manufac- 
turing Company, Pittsburg, Pa. High-po- 
tential static sign and induction-motor- 
driven cotton loom, direct-driven without 
interposition of friction clutch. An arch- 
way of incandescent lamps, and a com- 
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plete line of arc lamps, measuring instru- 
ments; also an attractive display of three- 
glower Nernst lamps and Cooper Hewitt 
mercury vapor lamps. Represented by 
J. C. MceQuiston, C. B. Humphrey, G. B. 
mitin, D. E. Manson, R. L. Warner, 
M. H. Merrill, L. M. Reed, L. Watts, 
C. L. Abbott, George Wahn, Charles 
Wahn, and Messrs. Owen, Walton, Young, 
Gibbs and Bates. 

O. C. White Company, Worcester, 
New strap-clamp lamp fixture for 
wall, ceiling, desk or machine-shop serv- 
ice, and a special fixture for drafting 
tables. Represented by Frank M. Pond 
and O. C. White, Jr. 

Wireless Railway Company, Philadel- 
phia, Pa. A working exhibit of the Pul- 
len wireless railway surface-contact sys- 
tem. The surface-contact plugs are placed 
between the tracks, and contact is made 
by lifting an armature in the box by an 
electromagnet carried on the car. ‘This 


Mass. 


armature makes contact with a number. 


of flexible copper studs, and a shoe car- 
ried by the car rubs and takes current 
from the manganese steel block set in the 
box. The system works entirely by elec- 
tromagnetic attraction and gravity. There 
were also a number of views of the Pullen 
system, and the Pullen wireless battery 
was displayed. Represented by Leon W. 
Pullen, president; George F. Bradstreet ; 
Charles E. Kelley; J. Bernier, electrician, 
and Arthur P. Hosford. 

Worcester Electric Manufacturing Com- 
pany, Worcester, Mass. Knife switches, 
switchboards, panel-boards, cabinets, front 
and back-connected switches, single-break, 
double-break and combination switches. 
Represented by Joseph P. McGrady and 
John McGrady. 

Yale & Towne Manufacturing Com- 
pany, New York. Electric hoists, trip- 
lex, duplex and differential chain blocks, 
overhead trolleys. This exhibit attracted 


a great deal of attention, and demonstra- 
tions were made showing the application 
of the new electric hoist and the various 
types of chain blocks. Represented by 
C. W. Beaver, William Hazelton and 
John T. Boyd. 


Electrically Operated Water-Tight 
Doors. 

Among the few American inventions 
which are on display at the Naval, Ship- 
ping and Fisheries Exhibition at Earl’s 
Court, London, this summer, a full-size 
working exhibit of the “Long Arm Sys- 
tem” of electrically operated water-tight 
power doors has attracted great attention 
from the large number of naval experts 
who have visited the display. This sys- 
tem, from a central station located at a 
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convenient point on the bridge of the 
ship, closes the doors and hatches of the 
vessel in time of emergency, providing 
for the local safety of men involved by 
a liberty action attached to each door. 
The device has now been installed on 
some thirty American men-of-war, and 
the admiralty departments of numerous 
foreign governments are interesting them- 
selves in the system with a view to plac- 
ing it on all their own ships. In addi- 
tion to the exhibit at Earl’s Court, there 
is another full-size working exhibit on 
display at 39 Victoria street, London. 


An Unbroken Chain of Submarine 
Cables. 

About twenty years ago, according to 
the British Trade Review (London), it 
was proposed to construct a system of sub- 
marine telegraph cables connecting all 
parts of the British Empire. For various 
reasons the project was not pushed, but 
cables have been laid from time to time, 
so that at the present day about one-third 
of the system proposed then has been com- 
pleted. The last to be laid was the Pacific 
cable from Vancouver, on the western 
coast of Canada, to Australia and New 
Zealand. To complete the system the 
following cables are needed: from the 
United Kingdom to Vancouver and the 
Pacific, a new cable across the Atlantic 
and land lines through Canada; from 
Australia across the Indian ocean to 
South Africa, with a branch from Cocos 
Island to India; from Cape Town to 
England by way of Ascension, the West 
Indies and Bermuda, with a branch to 
Canada. This project is now being con- 
sidered at a cable conference which has 
been sitting at the British Colonial Office. 
The various parts of the empire are re- 
presented. 


The Cost of Farming with an 
Automobile. 

A special type of automobile has been 
brought out recently by the Scott Motor 
Cultivator, Limited, Edinburgh, Scotland, 
which is adapted to all classes of farm 
work. The motor may be equipped with 
a reaper or with a cultivating device which 
prepares the ground and sows the seed in 
one operation. When not in use in the 
field it may be employed for driving all 
farm machinery. This motor, traveling at 


the ordinary pace of a horse drawing a 
plow, gives complete and final cultivation 
to six or seven acres a day. Assuming this 
machine to be used for only 250 days per 
year the cost for a day’s work, including 
interest, depreciation, fuel and labor, is 
said to be $6, or $1 per acre, less than half 
the cost of plowing by horse. The ma- 
chine costs about $1,500. 
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First Long Island Railroad Electric 
Train. 

The first electric train to be run on 
Atlantic avenue, Brooklyn, N. Y., by the 
third-rail system started from the Man- 
hattan crossing shortly after eleven o'clock 
on Tuesday, July 18, with a party of Long 
Island Railroad officials on board. The 
train consisted of two new fireproof motor 
cars and was followed by a locomotive, in 
case there was a breakdown. 

The train, after reaching Flatbush 
avenue, was started again for Rockaway 
Beach, running over the entire division, 
which has only recently been equipped 
with the third rail. The trip was made 
without a mishap. 

Soe eg ae 
A Safety Device for Telephone Lines. 

A device which is thought to overcome 
the disadvantages of the heating coil used 
to protect telephone apparatus has been 
invented by M. Van Deth, and is described 
in L’Industrie Electrique (Paris), June 
25. The apparatus consists of a small 
electromagnet of a plunger form, which 
is connected in series with the line. When 
an excessive current passes through the 
line the magnet lifts the plunger, striking 
a detent, and thus releasing the spring of 
a contact, which opens the circuit. The 
plunger then returns to its original posi- 
tion, and a pressure of the finger on a 
projecting knob resets the device. The 
advantages of this over the heating coil 
are the smaller resistance, the instantane- 
ous opening of the circuit, the easy reset- 
ting of the device, and the inductance 
of the coil, which assists the lightning 
arrester in its operation. 


Ge 
Conventions of Street Railway 
Associations. 

The ninth annual convention of the 
Street Railway Accountants’ Association 
of America will be held in Philadelphia, 


Pa., September 28, 29 and 30. The head- 
quarters of the association will be at the 
Hotel Walton. 

The Mechanical and Claim Agents’ As- 
sociations will mæt on Monday and Tues- 
day, September 25 and 26. | 

The American Street Railway Associa- 
tion will meet on Wednesday and Thurs- 
dav. September 27 and 28. 

The annual convention of the Ameri- 
ean Street Railway Association will be 
held in Philadelphia, Pa., September 
25-30. The south pavilion of the Phila- 
delphia museums and an ajoming build- 
ing will be used for exhibition purposes. 
The Pennsylvania Railroad has a switch 
track which enters the buildings, and 
there is some 500 fect of track under 
cover. Outside of the buildings there is 


“also a considerable portion of space for 


outdoor exhibits, and two railroad tracks. 
It is understood that arrangements can 
be made for the purchase of all necessary 
electric power. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Steam Turbine Performance. 

A test has been made recently by 
Messrs. Louis A. Ferguson, of the Com- 
monwealth Electric Company, Chicago, 
Ill., and Frank Sargent, of Sargent & 
Lundy, also of Chicago, of a 2,000-kilo- 
watt Curtis turbine. In connection with 
this test Mr. W. L. R. Emmet says: 
“The machine is of the four-stage type, 
designed in 1903, and recently changed 
in a few particulars as a result of experi- 
ments during the past year. The machine 
tested conforms as nearly as possible to 
the standard four-stage machines now 
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neglected. The following are the results 
obtained : 
FULL-LOAD TEST. 


Duration of test cs 1.25 hours 

Steam pressure (gauge). 166.3 lbs. 

Back pressure (absolute). 1.49 inc. of mercury 

Superheat........ see We 207.0 deg. F 

Load in kilowatts....... 2023.7 

Steam consumption per 
kilowatt hour......... 


HALF-LOAD TEST. 


Duration of test....... 0.916 hour 
Steam pressure (gauge) 170.2 lbs. 
Back pressure (absolute) 1.40 inc. of mercury 
Superheat............. ID e 

Load in kilowatts... . 
Steam consumption per 


kilowatt-hour. ...... 16.31 Ibs. 


2,000-KiLowatr CURTIS STEAM TURBINE. 


being produced. It is less efficient, since 
the changes made have been confined to 
the buckets, while the several other im- 
portant changes known to be desirable 
could not be made in this case without en- 
tirely rebuilding the machine.” 

_ The results reported have been de- 
termined by the most accurate methods, 
and have been verified by repeated tests 
in addition to those conducted by Messrs. 
Ferguson and Sargent. Before the test 


was made assistants were sent to Sche- 
nectady to prepare the apparatus for the 

work. Several preliminary trials were 
made, the results of which agreed well, 
indicating that conditions were good. All 


the instruments used were carefully tested ` 


and standardized during the trials. The 
electrical instruments were tested by the 
Electrical Testing Laboratories, and no 
precaution that could be observed was 


QUARTER-LOAD TEST. 

Duration of test........ = 1.0 hour 

Steam pressure (gauge). 155.5 Ibs. 

Back pressure (absolute) 1.45 inc. of mercury 


Superheat.............. 204.0 deg. F. 
Load in kilowatts....... 555.0 
Steam consumption per 

kilowatt-hour ....... 18.09 

ZERO LOAD. 

Duration af test.... ...-. 1.83 hours 
Steam pressure......... 154.5 Ibs. 
Back pressure (absolute) 1.85 inc. of mercury 
Buperveat.....20ssaecee- 156.0 deg. F 
Steam consumption per 

BOUP 660i E O T 1510.5 Ibs. 

p 


“ Peru” Tie Buttons. 

One of the National Code standard 
specialties recently developed by the Peru 
Electric Manufacturing Company, Peru, 
Ind., is the “Peru” tie button, several 


forms of which are illustrated herewith. 
Fig. 1 shows the “Peru” cleat tie button, 
which is in reality a cleat and tie button 


combined. There is a cavity in the cap 
which accommodates a knot in the cord, 
relieving the main wires from all strain. 
The manufacturer emphasizes this feature 
of simplicity as a cleat, two screws and 
about half the time in wiring are saved 
for every “Peru” tie button so installed. 


Fic. 1.—‘‘ PERU” CLEAT Tre BUTTON. 


Fig. 2 and Fig. 3 show, respectively, the 
concealed and moulding designs of this 
tie button. The illustrations are self- 
explanatory, and show at a glance the 
features of value embodied in these spe- 


Fic. 2.—CONCEALED TYPE ‘‘PERu” TrE BUTTON. 


cialties. A peculiar feature of these tic 
buttons is found in the washer collar that 
surrounds the screws and keeps them from 
falling out of the cap. 

These tie buttons are designed for use 


Fie. 3.—Mou.pine Tyre “PERU” Tit BUTTON. 


when soldering the lamp cord to the main 
wires. No terminals are exposed, and they 
are particularly substantial devices for 
wiring factories, cellars and all damp 
places. | 
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New Type Radial Arm Crane Con- 
trollers. | 

The illustrations herewith show a new 
type of crane controller, known as the 
radial arm, which is being placed upon 
the market by the Cutler-Hammer Manu- 
facturing Company, Milwaukee, Wis. In 
designing these controllers the purpose 
was to overcome the difficultics met with in 
former types and to attain, with the most 
simple construction possible, proper con- 


Type “A”—RADIAL ARM CRANE CONTROLLER. 


trol with the minimum number of points 
at which arcing could occur as the con- 
troller deteriorated in service, and to make 
certain that when arcing did occur it 
would be under predetermined conditions 
and with ample protection. In addition, 
provision was made for ease of operation, 
adaptability to all conditions of service, 
ease of renewals and interchangeability 
of parts. 

In types B and C these ends were 
achieved by mounting the front above the 
resistance, thus giving free accessibility 
to the connections on the back of the slate. 
The front itself consists of four sets of 
segments, the connections of which are so 
arranged that no reversing sector is neces- 
sary. The resistance is also arranged in 
four sections, `each connected to its re- 
spective set of segments, making the wir- 
ing simple, and eliminating all crowding. 

The lever is in three pieces, insulated 
from each other by large pieces of insu- 
lating material sufficiently massive to 
withstand any mechanical strain to which 
they may be subjected in use. Before 
being separated this lever is cast in one 
piece, and all work on it is done with jigs, 
which ensures positive interchangeability. 

The blow-out consists of a coil surround- 
ing and embracing the controller shaft on 
the front of the controller, and the iron 
of the framework is so disposed as to com- 
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plete the magnetic circuit and give a pow- 
erful blow-out action at each of the four 
points at which the circuit is broken. The 
provision of a multiple protected break 
for the circuit reduces destructive arcing 
to a minimum. 

A reliable centre indicating device is 
provided at the “off” position, which 
enables the operator to feel the central or 
“off” position, but which will in no way 
prevent his reversing quickly. l 

The type A controller differs from the 
above only in the mounting of the resist- 
ance, which is of iron enclosed-tube porce- 
lain-insulated construction, and is carried 
directly by the front. 

The type A controller and resistance 
may, therefore, be removed from the en- 
closing case and mounted directly in a 
recess provided, should this be desirable, 
as is frequently the case, in applying it to 


Type “B” AND "“C°—RADIAL ARM CRANE 
CONTROLLER. 


small trolley hoist work, etc.; or it may 
be rotated within the case so as to permit 
it being placed in any desired position, as 
on the sides or top of crane cab. It may 
also be arranged for rope operation from 
the floor, in which case a centering spring 
is provided. 

Types B, C and D may be provided with 
bell crank and link to permit of installa- 
tion at the back of the cab by levers at 
the front. 

Resistance is provided which will give 
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a speed reduction of fifty per cent under 
the average load conditions on the crane. 

All contacts are of hard-drawn copper, 
and may be readily renewed from the 
front of the controller without disturbing 
any connections at the rear. All brushes 
are of drop-forged copper, easily renewa- 
ble and interchangeable and are so shaped 
as to ride over the contacts and give a 
good working contact even when the con- 
tacts have become considerably roughened. 

A large number of contacts is used, pro- 
viding for gradual speed changes, and 
practically eliminating all sparking be- 
tween segments. 

The controllers are designed to occupy 
the minimum space consistent with the 
duty they are required to perform, and 
their arrangement is such that the opera- 
tor’s view is practically unobstructed. 

Arrangements for slow-speed control 
may be obtained in types B and C. This 
feature has not been fully. developed as 
vet, but description will shortly be given 
covering this feature. 
. ae 


A New Electric Car Brake. 

A new form of electromechanical brake 
has been invented by Mr. McCullom, 
Toronto, Ont., and tested recently on the 
Weston line of the Toronto Suburban 
Street Railway. The brake consists of 
a specially built motor hung under the 
car, the armature of which is geared to a 
parallel shaft, to which is attached the 
chain that winds up the shoes to the wheel. 
A separate controller is used to manipu- 
late the motor. A small band wheel is 
keyed to the chain shaft, and this operates 
to hold the brake shoes tightly on any 
grade. This band is released to release 
the shoes by touching a button on the 
motorman’s platform. The brake can be 
applied gradually or put on with a shock 
in case of emergency. The operation is 
efficient with the pole on or off the trolley 
wire. 
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Crocker-Wheeler Company Election. 

The officers of the Crocker-Wheeler 
Company, Ampere, N. J., have been re- 
elected for the ensuing year. The regu- 
lar quarterly dividend of one and one- 
half per cent has also been declared, and 
the affairs of the company are stated to 
be in a flourishing condition. 

The officers are: Schuyler Skaats 
Wheeler, president; Gano S. Dunn, vice- 
president and chief engineer; W. 
Brownell, treasurer; G. W. Bower, assist- 
ant treasurer. The directors are Francis 
B. Crocker, S. S. Wheeler, Messrs. Dunn, 
Doremus, A. Foster Higgins, Herbert 
Noble, Thomas Ewing, Jr., F. L. Eld- 
ridge and C. A. Spofford. 
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The Electrical Compressor Plant of 
the Chicago & Northwestern 
Railway Terminal, Chicago, 
Ill. 

The air power plant at the terminal 
station of the Chicago & Northwestern 
Railway, in Chicago, is a fine example 
of modern practice in the application of 
electric power to the compression of air 
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The air-compressor plant is made up of 
two Ingersoll-Sergeant standard power- 
driven compressors, of the type designated 
by the maker as class “JC.” They are 
duplex two-stage machines, with air cyl- 
inders, frames, and bearings mounted on 
a solid cast-iron bed-plate which encloses 
the horizontal inter-cooler between the 
Both high and low-pressure 


cylinders. 


AIR POWER PLANT AT TERMINAL STATION OF CHICAGO & NORTHWESTERN 
RAILWAy, CHICAGO, ILL. 


for the many purposes so characteristic 
of railway yard work. 

The plant is located in a small brick 
building in the rear of the main terminal 
station, close to the river, and adjacent 
to the extensive passenger yards of the 
company. This building comprises two 
rooms, in one of which are the steam 
boilers for the heating system of the sta- 


cylinders are fitted with the standard 
Ingersoll-Sergeant piston inlet valve and 
regulation is secured by the maker’s 


standard choking controller on the low- 
pressure intake. This device, acting to 
throttle the air intake passage, is con- 
trolled by receiver pressure and auto- 
matically regulates the volume of air com- 
pressed and consequently the amount of 
power consumed—to the demand for air 
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AIR POWER PLANT AT TERMINAL STATION, 


CHICAGO & NORTHWESTERN RAILWAY, CHICAGO, ILL. 


tion. . In the other section is located the 
electrical and pneumatic apparatus. 

Alternating current is taken from the 
city mains of the Chicago Edison Com- 
pany and passed through transformers 
reducing it to the working voltage. Part 
of it is used directly on low-voltage alter- 
nating circuits. The remainder is passed 
through rotary converters or motor-gen- 
erators and delivered as direct current for 
power purposes. 


from the power system. The compressors 
run at constant speed, the controller 
simply varying the effective piston dis- 
placement with varying load. The ma- 
chines have a stroke of twelve inches, 
with air cylinders twelve and one-quarter 
and eighteen and one-quarter inches in 
diameter. At their speed of 130 revolu- 
tions per minute the free air capacity of 
each unit is 455 cubic feet per minute. 
The pressure used in this plant is seventy 
to eighty pounds gauge. 

The subbase is extended in each com- 


-the lower header. 
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pressor to support the driving motors, 
which are General Electric direct-current 
machines, rated at eighty horse-power and 
510 revolutions per minute, 220 volts. A 
pinion on the motor shaft gears directly 
with the teeth on the compressor flywheel, 
which is of standard weight for machines 
of this capacity. The gears are pro- 
tected by proper guards. The units run 
with remarkable freedom from vibration 
and noise. 

Independent concrete foundations are 
used. Each unit has its own automatic 
oiling systems on all bearings, fed from a 
central tank. The drip is recovered and 
filtered.  Sight-feed oilers care for cyl- 
inder lubrication. The illustration shows 
the arrangement of the air plant. The 
machines are side by side, the switch- 
board, rheostats, meters, etc., mounted in 
front of and between them. An intake 
duct, supplying both compressors, leads 
under the floor to the open air and rises 
beside the power-house, terminating in 
a screen cover for the exclusion of dust 
and cinders from the yards. 

The discharge pipes from the two unite 
in an air main leading to the primary 
receiver outside the plant. Provision is 
made for draining this receiver. From 
this point, the line leads to a system of 
cooling tubes to the west of the power- 
house, made up of a large upper and 
lower horizontal header, connected by a 
number of small vertical pipes. This ar- 
rangement freely exposed to the air, pre- 
cipitates whatever moisture may remain 
in the air after leaving the primary re- 
ceiver; and this water is withdrawn from 
From this cooler, air 
lines radiate throughout the yard, supply- 
ing power to the pneumatic switch and 
signal system controlling the movement 
of trains in the terminal track system. 
Secondary air receivers are also located at 
suitable places. The air is used almost 
entirely in this system of switches and 
signals. But a small portion is diverted 
to the boiler room, where it is applied in 
a small air-lift pumping outfit which sup- 
plies water to the terminal. The engi- 
neers in charge report an excellent per- 
formance of this equipment, which has 
been in severe and continuous service for 
several years. 
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The Cooper Hewitt Mercury Vapor 


Lamp and Interrupter in France. 

At a recent meeting of the Société Inter- 
nationale des Electriciens, M. Maurice 
Leblanc presented an interesting and valu- 
able study of the Cooper Hewitt mercury 
vapor lamp and interrupter. M. Leblanc 
first described the phenomena observed 
when a current was passed through an 


exhausted tube containing mercury. He 
then described the different types of lamp, 
the difficulties met in operating them, the 
methods of starting, and gave curves for 
performance. The application of this de- 
vice for rectifying alternating currents was 
also dealt with thoroughly, as well as the 
mercury vapor interrupter and the mer- 
cury vapor circuit-breaker. , 
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Important Installations of Auto- 
matic Telephone Apparatus. 

The Automatic Electric Company, 
Chicago, Ill., has recently closed three 
contracts of considerable interest to tele- 
phone men. The largest is for a 15,000- 
line automatic telephone system for 
Havana, Cuba. This is to displace the 
old “red telefonica” system of Havana, 
formerly owned by a Spanish company, 
but now a part of the properties of the 
Cuban Telephone and Telegraph Com- 
pany. 

The latter company at the same time 
contracted with the Automatic Electric 
Company for a 600-line automatic system 
for the town of Marianao, Cuba, a suburb 
of Havana. The initial installation at 
Havana will be 5,000 lines. 

The Cuban Telephone and Telegraph 
Company will soon erect a new building 
and lay a new conduit and cable system 
for the new plant. 

The officials of the Cuban Telephone and 
Telegraph Company who came to Chicago 
late in June to close the contract were: 
president, Roland R. Conklin; vice-presi- 
dent, S. L. Jarvis, and general manager, 
W. M. Talbott. 

The other two contracts recently grant- 
ed the Automatic Electric Company were 
for a 250-line exchange at Miamisburg, 
Ohio, for the Montgomery County Tele- 
phone Company, and a 1,200-line ex- 


change for the Dakota Central Telephone . 


Company at Aberdeen, S. Dak. 

These two latter exchanges will be the 
first to have the new automatic four-party 
lines with selective ringing and lockout re- 
cently worked out by the Automatic Elec- 
tric Company’s engineers. 


The Annual Conference of the Frank- 
lin Electric Manufacturing Com- 
pany’s Selling Organization. 

The annual conference of the selling 
organization of the Franklin Electric 
Manufacturing Company, Hartford, Ct., 
was held on June 27, 28, 29 and 30. The 
members in attendance were C. I. Hills, 
J. Camp, E. D. Redfield, J. W. Morrell, 
E. B. Hatch, J. A. Butler, P. S. Klees, 
G. O. Curtis, C. N. Thorpe, F. E. Wil- 
son, C. Leonard, H. A. Truitt, T. G. 
Truitt, I. M. Johanson, J. D. Morrell and 
D. S. Morrell. 

The programme included a smoker on 
Tuesday evening, June 27, a conference 
at the factory at 9.30 a. M., a baseball 
yame at 2.30 P. M., and a dinner at the 
Hartford Canoe Club on the evening of 
June 28. On June 29 the party left 
Hartford at 8.55 a. Įm. for Deep River, 


ELECTRICAL REVIEW 


and from 10.30 a. M. to 1 P. M. enjoyed 
a sailing and fishing trip. From 1 P. M. 
to 2 P. M. lunch was served, and from 2 
P. M. to 5 P. M. athletic sports were in- 
dulged in. From 5 P. M. to 6 P. M. there 
was a shore dinner, and at 6.40 P. M. the 
party left for Hartford. 

On Saturday, June 30, from 9.30 A. M. 
to 3.30 P. M. there was a conference at 
the factory; at 3.30 an automobile trip, 
and at 7 P. M. dinner at the Hartford 
Club. 


New Type Polyphase Inductio 

Motors. | 
A new type of polyphase induction mo- 
tor has recently been placed on the market 
by the Westinghouse Electric and Manu- 
facturing Company, which is designated 
as type CCL. These motors are manu- 
factured in sizes from one-half to seventy- 
five horse-power and are wound for opera- 
tion on two or three-phase circuits at volt- 
ages of 200 and 400 for all sizes except 
the one-half horse-power. The sizes from 


THREE-HORSE-POWER, THREE-PHASE, TYPE 
CCL Moror. 


one-half to five horse-power inclusive are 
also wound for 100 volts. 

The frame of the motor consists of a 
solid, cylindrical cast-iron yoke to the 
ends of which are bolted brackets which 
carry the bearings. These brackets are 
open so as to provide good ventilation, 
and may be fastened to the frame in 
any of four different positions, making 
the motor suitable for floor, wall or ceil- 
ing mounting. Motors up to and includ- 
ing the five horse-power have solid brackets 
and bearings, with slotted holes in the 
feet for adjusting the tension of the belt. 
Larger machines have the brackets and the 
bearings split horizontally, greatly facili- 
tating the removal of the bearings, should 
this become necessary. Belt adjustment 
on these motors is made by tension screws 
which shift the motor on a cast-iron bed- 
plate. There are no wearing parts on the 
machine except the bearings, and as these 
are of ample dimensions with a light rotor 
and flooded lubrications maintained at all 
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times by means of oil rings, the wear is 
exceedingly slight. 

The stationary part of the motor is the 
primary or element which is connected 
to the source of current. The magnetic 
circuit consists of circular laminations of 
sheet steel, securely keved into the cast- 
iron frame. ‘Terminal leads are brought 


FIFTEEN-HorRSk-POWER, THREE-PHASK, TYPE 
CCL Motor. 


out at the base of the frame, being held 
in a cast-iron cleat. Hand-connectors or 
knuckle joints, such as are supplied with 
railway motors, are used to connect the 
motor to the supply circuit. 

The secondaries of all CCL motors are 
of the squirrel-cage type, a construction 
which is extremely simple, rigid and 
durable, and which has given universal 
satisfaction. The winding consists of 
square copper bars lying in partially 
closed slots and bolted at the ends to 
metallic rings of ample cross-section to 
dissipate the heat generated in them. For 
the one-half horse-power motor round 
bars are used and are riveted to brass or 
copper rings at each end. 

The design and principles governing the 
construction of these motors are particu- 
larly favorable to maintain good eff- 
ciencies at low loads, which ensure a high 
all-day efficiency, as in general service 
motors may operate at light loads much 
of the time. They are in every way repre- 


Rotor, Tyre CCL Moror. 


sentative of the best methods in design 
and manufacture and are fully up to the 
high standards of the Westinghouse ap- 
paratus. The motors, following the prec- 
edent established by type C motors, are 
provided with liberal bearings and shafts, 
and adjustment of the bearings is unnec- 


essary. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


THE ONTARIO POWER COMPANY'S PLANT STARTED UP— 
The power pant of the Ontario Power Company, Niagara Falls, 
Ont., was started up on Saturday evening, July 1. Work on this 
power p.ant was begun on March 19, 1902. The regular work of con- 
struction was commenced on May 1, 1903. 


AMERICAN PNEUMATIC TOOL COMPANY PURCHASES 
GERMAN FIRM—The Chicago Pneumatic Tool Company has re- 
cently purchased the factory and business of C. G. Eckstein, of 
Berlin, Germany, which company will be utilized to produce material 
to meet the requirements of the Continental customers. 


TO DEVELOP A POWER PLANT ON THE HURON RIVER— 
It is announced that the American Development Company, of New 
York city, is back of a project with a capital of $30,000,000 to develop 
the water power of the Huron river at Ann Arbor, Mich. One of the 
features involves the creation of a large reservoir lake near Geddes, 
Mich. 


CHEAPER RATES TO KOREA—The Postal Telegraph-Cable 
Company announces that a reduction of twenty cents a word is made 
in the cable rate to Korea. This is effected through the Commercial 
Pacific cable via San Francisco and the Philippine Islands. The 
rate is reduced from $1.53 to $1.33 a word from Baltimore, Md., to 
Chemulpo, Fusan and Seoul. An additional charge of seventy-four 
cents a message is made for the delivery of messages on board 
vessels lying in the roadstead at Chemulpo. 


SOUTH CAROLINA STREET RAILWAY COMPANY IN- 
CREASES CAPITAL—The capital of the Columbia (S. C.) Electric 
Street Railway Company has been increased from $500,000 to 


$1,600,000. This is following the plan for the merger of the Canal ' 


and Development Company and the street railway company. It is 
understood that there will be $600,000 worth of preferred stock, a 
part of which will be issued to take up the old stock of the street 
railway company; and $1,000,000 worth of common stock. 


NEW MICHIGAN ROAD—An electric railway is being promoted 
between Janesville and Waupaca, Wis. The cost of the road will 
be $2,500,000. This line, if built, will tap an extensive tobacco 
country, as well as a sugar beet district. The principal towns to be 
touched would be Edgerton, Jefferson, New London, Waterloo, Dart- 
ford and Berlin. As the Milwaukee Electric Railway system is soon 
to be extended to Waupaca, there would be through eectric road 
connections with Janesville from Milwaukee. This route is not at 
the present time duplicated by any steam road. 


A NEW TELEPHONE COMPANY—A new telephone company 
composed of the Coast Telephone Company, organized under the 
laws of South Dakota, with a capital of $10,000,000; and the Coast 
Line Telephone Company of New Jersey, organized under the laws 
- of that state with a capital of $1,000,000, has announced that it will 
begin business immediate:y, the former company to be the con- 
struction company, and the latter the operating company. It will 
do business, it is stated, in conjunction with other independent com- 
panies throughout the state of New Jersey, and will cooperate with 
the State Line Telephone Company and the Atlantic Telephone 
Company, both of New York city. Application will be made to the 
authorities of New Jersey for permission to erect poles and string 
wires. The president of the first-named company is Eiias S. Beach, 
and S. M. Conger is treasurer, both of New York. D. A. Reynolds. 
of Brooklyn, N. Y., is president of the latter-named company, and 
manager of the Atlantic Telephone Company, of New York. E. D. 
Clark, of Jersey City, is secretary. The board of directors of both 
companies is as follows: E. A. Rogers, Eugene H. Brock, W. F. 
Midlige, John J. Toffey, E. V. Haggerty, T. B. Stolet, W. M. Reynolds, 
E. T. Burroughs, Daniel E. Cleary, George E. Hall, E. D. Cark, 
Gustav Lembeck, Stephen M. Conger, D. A. Reyno!ds and J. V. 
Throckmorton. 


LEGAL NOTES. 


TESLA SPLIT-PHASE MOTOR DECISION—In the United 
States Court of Appeals for the Third Circuit an opinion was filed 
in the Tesla split-phase motor suit involving patents Nos. 511,553 
and 511,560, in the motion for a preliminary injunction, concurring 
in the conclusion reached by the lower court, overruling the piea 
of the appellant and granting a preliminary injunction. The Jeffer- 
son Electric Light, Heat and Power Company was the appellant, 
and the Westinghouse Electric and Manufacturing Company, the 
appellee. 


THE RIGHT OF A TELEPHONE COMPANY TO DENY SERV- 
ICE—An interesting decision concerning the privilege of a tele- 
phone company to deny service to a party suspected of selling pools 
on horse races has been handed down by Judge Willard Bartlett in 
the Supreme Court, Appellate Division, Second Judicial Department 
of the City of New York. The case came up on appeal by James R. 
Cullen from an order of the Supreme Court entered in the office of 
the clerk of Kings County on March 16, denying an application for 
a peremptory writ of mandamus to compel the New York Telephone 
Company to render telephone service to the appellant. At the special 
term the judge denied the appellant’s application for a peremptory 
writ. The papers presented to the court at the special term in 
this case set out facts and circumstances warranting a suspicion 
on the part of the police authorities that the premises formed a part 
which were used for pool-selling purposes prior to the beginning of 
the appellant’s tenancy. The papers also alleged that the frequency 
of the appellant’s presence justified the inference that he was cog- 
nizant of the fact that the law had been thus violated there. The 
New York Telephone Company had been informed by the police 
department that the premises had been used as a poolroom. It 
was also true that a telephone which it had previously installed 
therein had been removed therefrom by the police. The further 
language of the decision is as follows: “The officers of the com- 
pany might not unreasonably apprehend that they would render 
themselves liable for aiding and abetting a violation of the law if 
they furnished further telephone service to the premises, in view 
of. this information. It was quite proper, therefore, for them to 
request the assurance from the appellant which the contracting 
agent suggested, and for them also to require the appellant to fur- 
nish a reference as to his character. The action of the corporation 
in refusing to comply with the appellant’s demand until the assur- 
ance and reference thus requested should be supplied was not a final 
refusal. This attitude on the part of the defendant corporation, if 
nothing else, justified the court at special term in denying the appel- 
lant’s application for a discretionary and prerogative writ of man- 
damus. The order appealed from should be affirmed.” 


OBITUARY NOTICE. 


MR. W. W. DONALDSON died at Elk Ridge, Md., on June 12. 
Mr. Donaldson was born on June 16, 1863, at Baltimore, Md., re- 
ceiving his eariy education at a private school. At the age of 
eighteen he entered Princeton University. After studying at Prince- 
ton for a little over a year he took up special courses in chemistry 
and physics in Baltimore. In February, 1884, he took up storage 
battery work, and became connected with the Storage Battery 
Company, of Baltimore. He later was associated with the Eastern 
Electric Company and the Donaldson-McCree Storage Battery Com- 
pany. He was president of this company for three years, being 
joint inventor with Mr. McCree of the battery manufactured by the 
company. He became engineer of the Automobile Manufacturing 
Company, of Baltimore, in 1899, and assumed the position of elec- 
trical engineer of the Gould Storage Battery Company, of New York 
city, in 1901. Mr. Donaldson occupied this position at the time of 
his death, although for some time past he had been on a protracted 
vacation seeking to recuperate his health. 


July 22, 1905 


PERSONAL MENTION. 


MR. A. L. TETU, manager of the Home Telephone Company, of 
Nashville, Tenn., has been appointed a member of a select com- 
mittee which will investigate the telephone situation in the Domin- 
ion of Canada. Mr. Tetu is now on his way to Ottawa. 


MR. SAMUEL A. FRESHNEY, of Muskegon, Mich., general 
manager of the Muskegon Traction and Lighting Company, has been 
appointed commissioner of public works in Grand Rapids, Mich. 
The office is a new one, carrying with it a salary of $2,000. 


MR. WILLIAM H. BLOOD, president of the National Electric 
Light Association, made a visit to New York last week to confer 
with several officers of the association upon po.icies to be pursued 
during the coming year. A number of committees will soon be 
appointed by Mr. Blood, and active work inaugurated looking to 
increasing the membership and value of the association. 


MR. J. B. INGERSOLL, of Pittsburg, Pa., has joined the staff of 
the Spokane & Inland (Wash.) Electric Railway as electrical super- 
intendent. He has recently completed his work on the electric line 
between Indianapolis, Ind., and Rushville, Ind. Eighteen months 
ago Mr. Ingersoll installed the first electrical plant for the Cœur 
d’Aiene road. Until recently he was construction engineer for the 
Westinghouse E.ectric and Manufacturing Company. 


MR. EDWARD R. KNOWLES, of New York, N. Y., has been 
retained as consulting engineer for the light, power and heat in- 
stallations for the new factory to be erected in Jersey City, N. J., 
for M. Calm & Brother, and.also for the new factory to be erected 
in Brooklyn, N. Y., for the S. S. McClure Publishing Company. Mr. 
Knowles is now making the light and power installations in the 
North River Insurance Company and the Gibson buildings, New 
York city, N. Y. 


MR. H. N. KITTSON has accepted the presidency of the Central 
Ontario Power Company. Mr. Kittson is president of the Hamilton 
Board of Trade, being partner of Gillard & Company and a direc- 
tor of other prominent Hamiiton (Ontario) companies. He only 
identified himself with the Central Ontario Power Company two 
months ago and then accepted a directorship, but since considerable 
Hamilton money is being invested in the company he accepted the 
presidency. Power will be transmitted from Burleigh falis to Peter- 
boro, Oshawa, and other towns. 


MR. WILLIAM F. DUNCAN, of Brooklyn, N. Y., has assumed the 
duties of general superintendent of the Trenton, N. J., systems of 
the New Jersey & Pennsylvania Traction Company. This work was 
formerly looked after by John G. Honecker, vice-president and 
general manager of the company. Mr. Duncan has control of all 
traffic arrangements of the lines radiating from Trenton. Mr. 
Honecker will continue his duties as vice-president and general 
manager. Mr. Duncan goes to Trenton from the system of the 
Brooklyn Rapid Transit Company, with which he was engaged as 
division superintendent. He was with the Brooklyn company twenty- 
five years and has an extensive practical experience in all branches 
of trolley roads. He was a trustee of the Employ¢s Benefit Asso- 
ciation of the Brooklyn Rapid Transit Company and previous to his 
appointment as division superintendent there held other offices of 
responsibility and trust. 


ALLIS-CHALMERS PERSONNEL—Mr. A. H. Whiteside, who has 
for a considerable time been manager of the Allis-Chalmers Com- 
pany’s district office at Atlanta, Ga., was transferred on July 15 to 
the Philadelphia district office, where he succeeds as manager Mr. 
W. A. Wood, resigned. Mr. M. W.Thomas has been appointed manager 
of the Allis-Chalmers Company’s district office at Atlanta, Ga. Mr. 
Thomas is widely known in the South, where he has been identified 
for years with electrical and machinery interests. He was until 
recently manager of the Westinghouse Electric and Manufacturing 
Company's office in New Orleans, and brings to the Allis-Chalmers 
Company the advantages of a very large and valuable acquaintance. 
Mr. W. J. Buckley, who has earned a widespread and enviable reputa- 
tion as a successful salesman of power and electrical machinery in 
the Southwest, has been appointed manager of the Allis-Chalmers 
Company’s district office at St. Louis. Mr. H. P. Hill, whom he suc- 
ceeds, goes to the Salt Lake City district office, where he will devote 
himself to his specialty, the electrical features of the company’s 


business. The AllisChalmers Company has never before had its ° 


electrical department's products directly represented in that district. 
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ELECTRICAL SECURITIES. 


The record of the proceedings in the stock market during the 
past week was peculiar, in that there were so many reactionary 
turns both for good and bad. Early in the week there was a sharp 
break which brought prices tumbling, but with the extremely good 
bank statement, at the close the market, which for a couple of days 
had been stagnant, was turned into one of great activity. It is a 
disappointment, however, that the outside investing public did not 
respond with more alacrity to the influences which promoted a turn 
for the better. The government corn crop report is encouraging, 
and the cotton report is more hopeful than had been expected. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 15. 


New York: Closing. 
Brooklyn Rapid Transit................000. 69% 
Consolidated Ga8....... ccc cee ee ee ees 190 
General Electric... . 0... ce ce eee ee ces 175 
Interborough Rapid Transit................ 201 
Kings County Electric.................0.00- 200 
Manhattan Elevated............... ccc ewe ees 1654 
Metropolitan Street Railway................ 12644 
New York & New Jersey Telephone........ 165 
Westinghouse Manufacturing Company...... 190 


At a special meeting of the stockholders of the Kings County 
Electric Light and Power Company the proposition to increase the 
capital stock from $5,000,000 to $10,000,000 was ratified. 

The gross earnings of the New York City Railway Company for 
June, amounting to $1,887,834, include the earnings of the Metro- 
politan system, Third Avenue line and the Central Crosstown line. 
These figures compare with $1,865,065, the earnings of the same 
lines in the corresponding month of 1904. 

The Brooklyn Rapid Transit Company, which is making improve- 
ments to its entire system, will, in addition to expenditures already 
announced, spend $250,000 in rearranging the Thirty-sixth street 
station and $250,000 in repainting all the elevated structures. One 
hundred new elevated cars are to be delivered early next month, 
furnishing capacity for 90,000 passengers. 


Boston: Closing. 
American Telephone and Telegraph........ 139%, 
Edison Electric Illuminating................ 242% 
Massachusetts Electric.............. ccc wees 62 
New England Telephone................... 138 


Western Telephone and Telegraph preferred 101 

A special meeting of the stockholders of the Massachusetts Elec- 
tric Companies is called to be held at twelve o’clock, Friday, July 
28, in Gilbert Hall, Tremont Temple, to see if the shareholders 
“will consent that the trustees may pledge, mortgage and encumber 
certain shares in corporations now held and hereafter to be acquired 
by them for the purpose of refunding certain outstanding obligations 
of the Massachusetts Electric Companies, and for other purposes 
which may be approved by the shareholders and, if so, upon what 
terms.” The passage of the above vote requires a two-thirds stock 
vote of each class of stock. The special meeting of Massachusetts 
Electric Companies’ stockholders called for July 28 is for the pur- 
pose of taking care of the issue of $2,700,000 414 per cent coupon 
notes which mature January 1, 1906. A new issue of these notes 
will be made of the same amount and rate. 


Philadelphia: Closing. 
Electric Company of America.............. 12 
Electric Storage Battery common........... 82 
Electric Storage Battery preferred.......... 82 
Philadelphia Electric. .............. ccc ceees 8 3 
Philadelphia Rapid Transit................. 28 
United Gas Improvement................00. 94 


The city councils of Philadelphia have passed ordinances repeal- 
ing the trolley franchise grants previously passed over the mayor's 
veto, taking from the Philadelphia Rapid Transit Company nearly 
100 miles of street rights. 


Chicago: Closing 
Chicago Telephone..............ccccceccces 130 
Chicago Edison Light...............ccceees 160 
Metropolitan Elevated preferred............. 65 
National Carbon common..............0e0.. 64 
National Carbon preferred...............00. 115 
Union Traction common............cccceeee 7 
Union Traction preferred..............cs0ce 37 


The Chicago city council has granted the Metropolitan Elevated 
permission to carry freight and express. The grant is for ten 
years. 
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NEW INCORPORATIONS. 


HARRISBURG, PA.—Merchants’ Light and Power Company, 
Allentown. $50,000. 


COLUMBUS, OHIO—Farmers’ Telephone Company, Perrysville. 
Increased from $3,000 to $6,000. 


BUFFALO, N. Y.—The Consumer Power Company, of Buffalo. 
To supply electricity for light and power. $200,000. 


ALBANY, N. Y.—Plainville Telephone Company. $2,000. In- 
corporators: William B. Cox, Melta S. Wilson, Enos Smith, Plain- 
ville, and others. | 


FRANKFORT, KY.—Paducah Home Telephone Company, 
McCracken County; $250,000. Lynn Grove Independent Telephone 
Company, Calloway County, $2,000. 


ALBANY, N. Y.—The Rock Raft, Cannonsville & Granton Tele- 
phone Company, Granton, Delaware County. $260. Directors: 
D. C. Gregory, F. R. Terry, J. B. Miller, Granton. 


TOLEDO, OHIO—The Grand Rapids Mutual Telephone Company. 
$10,000. Inecorporators: L. E. Carson, G. H. Clantz, E. A. Hall, 
John McLain, L. S. Abbott, A. W. Nafus and Herman Greaf. 


GUTHRIE, OKLA.—The Fort Cobb Telephone Company, of 
Oklahoma City. $2,500. Incorporators: R. A. Wooldridge, of Okla- 
homa City; E. J. Luce, of Fort Cobb, and Jonathan H. Wright, of 
Oklahoma City. 


RICHMOND, VA.—Brunswick Mutual Telephone Company, 
Lawrenceville, Va. $25,000. Incorporators: L. H. Raney, president; 
l. E. Spatig, vice-president; F. W. Davie, secretary-treasurer, all 
of Lawrenceville, Va. 


GUTHRIE, OKLA.—Harrah Rural Telephone Company, of Har- 
rah, Oklahoma County. $5,000. Incorporators: Karl Haas and 
Marion E. Platt, of Harrah; J. W. Stevens, R. M. Proffitt and W. O. 
Henderson, of McLoud. 


HATTIESBURG, MISS.—Hattiesburg Traction, Light and Fuel 
Company. $250,000. Officers: H. A. Camp, of Lumberton, president; 
A. F. Thomasson, secretary and treasurer, and H. L. McKee, late 
of Meridian, general. manager. 


ALBANY, N. Y.—The Auburn & Ithaca Traction Company, 
Ithaca. To operate an electric street railway forty miles, from 
Auburn to Ithaca. $400,000. Directors: Sherman Collins, Ithaca; 
E. B. Mosher, I. P. Hazard, Poplar Ridge. | 


LITTLE ROCK, ARK.—The Little Rock & Hot Springs Blec- 
tric Railway Company. To build an electric railway between Lit- 
tle Rock and Hot Springs, Ark., a distance of sixty miles. Off- 
cers: president, C. J. Kramer, of Little Rock; secretary, J. C. 
Marshall, of Little Rock; treasurer, George W. Rogers, of Little 
Rock. l 


INDIANAPOLIS, IND.—Winona Railway Company. $500,000. 
Directors: Thomas Kane, Wiliam M. Kamp, H. J. Heintz, E. F. 
Yarnelle, J. F. Beyer, L. F. Marshall, S. C. Dickey, J. M. Stude- 
baker, William D. Frazer, M. Dukes, J. E. Beyrer, A. J. McDonald, 
A. P. Burchfield, F. T. Torrence, C. H. Worden and E. A. K. 
Hackett. 


MOLINE, ILL.—Rock Island & Monmouth Railway Company. 
To construct a railroad from Rock Island, through the counties of 
Rock Island, Mercer and Warren, to Monmouth. $5,000. Incor- 
porators and first board of directors: James E. McGrath, Chester 
E. Church, Thomas A. Church, Clarence S. Church and Louis G. 
Church, all of Chicago. 


ALBANY, N. Y.—The Olive Telephone Company. To maintain 
and operate a line from Shokan to Kromville, within the town of 
Olive, a distance of twelve miles. $500. Directors: Frank Roosa, 
Jacob V. Merrihew and Granville Davis, of Olive Bridge; Joseph S. 
Hill and John G. Eckert, of West Hurley, and Elisha Merrihew and 
Hugh Donohue, of Kromville. 


GUTHRIE, OKLA.—Muskogee & Texas Railway Company. To 
run from Cushing, Okla., to Honey Grove, Tex., 250 miles, starting 
from Cushing, running through Payne County east, and through the 
Creek Nation to Muskogee, thence through the Creek and Cherokee 
Nations to Porum, I. T., thence through the Cherokee and Choctaw 
Nations and Texas to Honey Grove. $460,000. Incorporators: 
Horace Speed and Thomas J. Lowe, of Guthrie; Walter Eaton, 
Henry G. Baker and Norman R. Haskell, of Muskogee. 
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ELECTRIC LIGHTING. 


CALHOUN, GA.—George C. Chambers has applied to the Cal- 
houn council for an electric light franchise. 


PORTLAND, ME.—The Consolidated Electric Light Company 
has started the work of putting its wires underground. 


BUCYRUS, OHIO—The Crawford Gas and Electric Company, of 
Galion, has prepared plans for the erection of a $15,000 power-house. 


PORTLAND, MICH.—The municipal lighting plant will be closed 
during August for repairs and improvements. The work will cost 
about $3,760. 


NEWTON, IOWA—The Newton city council has decided to pur- 
chase an $8,000 storage battery equipment for the electric light 
plant in order that day service may be had. 


INDIANAPOLIS, IND.—The city council has passed the ordinance 
ratifying the new franchise for the People’s Light and Heat Com- 
pany, which will succeed the Home Heating and Lighting Company. 


LIMA, OHIQ—The board of public service has awardea the con- 
tract to furnish power for the new waterworks reservoir to the 
Lima Electric Railway and Light Company, at its offer of five cents 
per kilowatt-hour. 


NORTH TONAWANDA, N. Y.—The board of aldermen has en- 
tered into a contract with the Tonawanda Power Company to 
furnish the city of North Tonawanda with 198 arc lamps at $70 
per lamp for two years. 


WICHITA, KAN.—At a special meeting of the Wichita city 
council the contract for the city arc lights was awarded to the 
Wichita Railroad and Light Company, which agrees to furnish 217 
lights every night until one o’clock at $14,543.50. The contract is 
for five years and will be dated July 1, 1905. 


BRISTOL, VT.—The Lake Dunmore Power and Traction Com- 
pany is rushing work on its new power-house at Rocky Dale. The 
new house will be thirty by fifty feet, 740 feet from the present 
one and forty feet lower. The stone foundation walls will reach 
five feet above the fioor level. The floor will be of concrete. 


BUFFALO, N. Y.—A private right of way ten feet wide from 
Niagara Falls to Buffalo has been secured by the Lackawanna Steel 
Company, for the purpose of building a transmission line over 
which it expects to receive 15,000 horse-power daily. It has been 
decided to use electricity as far as possible in the operation of 
the plant. 


OMAHA, NBB.—Contracts for the electric lighting plant to 
be installed at Fort Crook have been let. The Gerggren Electrical 
Company, of St. Paul, gets the $21,278 contract for installing the 
machinery. Another contract for $3,260 is awarded the General 
Electric Company. The contract to supply the current has been 
awarded the Omaha Electric Light and Power Company. 


GREENVILLE, S. C.—At a meeting of the city council a charter 
was granted the Saluda River Power Company to sell electric power 
in Greenville for a period of forty years. A. Lester Furman is 
president of the power concern, and it is controlled by Greenville 
men. It has a capital of $300,000, and is now constructing a dam 
on Saluda river, from which power is to be brought to the city. 


ANN ARBOR,. MICH.—The Washtenaw Light and Power Com- 
pany announces a reduction of practically twenty per cent in the 
cost of residence lighting. The new rates are twelve and one-half 
cents per kilowatt-hour, with an extra reduction of ten per cent if 
the bill is paid by the fifteenth of the month, making the cost 
eleven and one-quarter cents in the future, as against the former 
rate of thirteen and one-third cents. . . 


ROCK HILL, S. C.—Arrangements for the installation of electric 
power at the Highland Park Mill, superseding steam, which 
has furnished the power for the plant since its erection, have been 
completed. In the carding and spinning room there will be two 
seventy-five-horse-power motors, one thirty and one forty-horse-power 
motors. For the weaving department there will be one 150-horse- 
power motor and one seventy-five-horse-power motor. 


NEWBURGH, N. Y.—The negotiations of the Newburgh Electric 
Light, Heat and Power Company, for the purchase of the plant of 
the Cornwall Electric Light and Power Company, have been carried 
to a successful termination. As soon as the arrangements can be 
made the plant at Cornwall will be closed and ‘the current for 
lighting that village and supplying power to business places will be 
supplied from Newburgh. The service will be continuous. 


July 22, 


1905 


TELEPHONE AND TELEGRAPH. 


DENISON, TEX.—The town council has granted a franchise to 
the Grayson County Telephone Company to do business in Pottsboro. 


OSWEGO, N. Y¥.—The Ontario Telephone Company will shortly 
begin work on its new exchange. The plans call for a two-story 
Luilding of the most modern type. 


WAPAKONETA, OHIO—The Auglaize Telephone Company, of 
Waynesfie:d, Ohio, has increased its capital stock from $15,000 to 
$20.000. This company operates nearly 400 telephones at Waynes- 
fieid, and most of its subscribers are farmers. 


HAMILTON, OHIO—The Hamilton Bell Telephone Company will 
erect in Hamilton a modern, up-to-date exchange building, with ac- 
commodations for 6,000 subscribers. The building will cost $50,000. 
The company will install a switchboard which will cost $30,000. 


TOLEDO, OHIO—The Rising Bell Telephone Company, of Ris- 
ingsun, Wood County, capital $25.000, has been incorporated by 
T. P. Sylvan, J. P. Daniels, W. R. Nutt, H. J. Bowen, T. A. Reed. 
The company will install a small plant in Risingsun and give its 
business to the Bell. 


ALFRED, N. Y.—The Bolivar Telephone Company has bought 
the telephone system of the Oswayo Valley Telephone Company, 
with headquarters at Shingle House, Pa. The Bolivar company has 
added fifty subscribers to its Bolivar system and thirty to its 
Allentown system recently. 


PADUCAH, KY.—The Peop:e’s Independent Telephone Company 
passed into the hands of the Paducah Home Telephone Company, a 
newly organized company. The incorporators of the new company 
are J. C. Monteith, of Bloomington, Ind.; J. E. Bergin, of Nanticoke, 
Pa.. and J. Wheeler Campbell, of Paducah. The capital stock is 
fixed at $250,000. j 


UTICA, N. Y.—The Central New York Telephone Company has 
begun the construction of a rural telephone exchange system, which, 
when completed, will embrace the villages of Trenton, Remsen, 
Trenton Falls, Gravesville, South Trenton, Holland Patent, Stitt- 
ville, Steuben and the Steuben valley, together with al] intermediate 
resident farmers. 


WINCHESTER, VA.—Judge Thomas W. Harrison has decided 
an important case in the circuit court, growing out of an injunction 
restraining the United Telephone Company from erecting a tele- 
phone line on the Winchester and Martinsburg turnpike. The court 
decided that as the company was a foreign corporation not paying 
taxes as required by the state, and not having a charter from the 
state corporation commission, it had no legal standing and no right 
to conduct a telephone business. 


NEW HAVEN, CT.—The Southern New England Telephone 
Company has ordered a census to be made of all the houses in the 
state of Connecticut with a view of offering telephone facilities and 
making new extensions. The common battery system is soon to be 
cxtended to the secondary exchanges, which include New London, 
Norwaik, South Norwalk, Meriden, New Britain, Danbury, Norwich, 
Stamford and Middletown. The financial plans of the company 
contemplate the issue of $500,000 additional stock, making the total 
capital stock $5,000,000. 


CLEVELAND, OH10—Holders of preferred stock in the Cuya- 
hoga Telephone Company received $59,674.50 in dividends July 6. 
The earnings have been growing recently at a cumulative rate, 
which enabled the directors to announce the declaration of the 
first dividend. Of the authorized 30,000 shares of the preferred stock, 
13.261 had been issued, the remainder being held as treasury stock 
in the control of the Federal Telephone Company, the holding com- 
pany. The dividend on the reserve stock will amount to $75,325.50, 
the total being $135,000. 


TOLEDO, OHIO—The Citizens’ Telephone Company, of Water- 
vile. which was recently incorporated, he'd a meeting to perfect 
organization, and elected the foilowing officers: president, C. E. 
Shaffmaster: vice-president. H. F. Van Fleet; secretary and mana- 
ser, D. J. Farnsworth; treasurer, C. R. Shoemaker. The officers, 
with Dr. J. R. MceOscar, will constitute the board of directors. The 
capital stock of the company is $50,000, and most of the stock has 
heen taken by Waterville citizens. The plant, which has about 
00 telephones, was built by D. J. Farnsworth. 
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ELECTRIC RAILWAYS. 


GOSHEN, IND.—A fifty-year franchise has been granted the 
Huntington, Columbus City & Goshen Interurban Railway. 


SNOHOMISH, WASH.—AII interest in the Snohomish & Cherry 
Valley trolley line has passed from the control of the original pro- 
moters into that of a new company to be organized among local 
capitalists. The most active backers of the proposed company are 
Mayor C. S. La Forge, of Snohomish; J. B. Brown, Victor Marshall 
and Milton Stephens. 


CUMBERLAND, MD.—The Elk River Railway and Electric 
Power Company, of Sutton, W. Va.. has been incorporated to build 
an electric railway about five miles long from Gassaway, W. Va., 
to Sutton, W. Va. The incorporators are George H. Borlean, of 
Pittsburg; W. H. Cochran, of Dawson, Pa.; J. T. Berry, of Hesters, 
W. Va.; L. W. Martin, and John B. Morrison, of Sutton, W. Va. 


WEST CHBPSTER, PA.—A contract has been awarded by the 
Philadelphia & Western Railroad for its entire electrical equip- 
ment to the General Electric Company, involving an expenditure 
of over $1,000,000. The contract involves the complete equip- 
ment of both a temporary and a permanent power-house and all 
of the passenger cars now under construction by the St. Louis Car 
Company. 


OMAHA, NEB.—A syndicate of eastern capitalists has agreed 
to finance and back the construction of the Sioux City, Homer & 
Southern Railroad from Sioux City to Omaha. Already sixteen 
miles of the road have been graded and six and one-half miles of 
track have been laid. It is stated that as soon as the rest of the 
right of way has been acquired grading and laying of track for 
the remainder of the distance will be begun and prosecuted 
vigorously. 


MECHANICSBURG, PA.—The Dillsburg and Mechanicsburg 
branch of the Cumberland Valley Railroad will, in the near future, 
be operated by electricity, and instead of the two trains a day, 
as at present, there will soon be hourly communication between 
Harrisburg and Dillsburg, made possible by connections with Valley 
traction cars at Trindle Springs. The stretch of railroad which 
will be operated by electricity branches off from the main line of 
the Cumberland Valley about one mile beyond Mechanicsburg, and 
runs to Dillsburg, a distance of a little more than seven and three- 
fourths miles. 


OBERLIN, OHIO—At the first meeting of the stockholders of 
the Oberlin & Lorain Railway Company the directors elected were: 
William A. Donaldson and C. F. Herrick, of Lorain; W. F. Stanley, 
of Conneaut, and M. D. Skeels and C. R. Summers, of Oberlin. The 
board of directors chose the following officers: president, M. D. 
Skeels; vice-president, W. F. Stanley; secretary, C. R. Summers; 
treasurer, W. A. Donaldson. The company purposes to build an 
electric road between Oberlin and Lorain, running by way of North 
and South Amherst. Most of the right of way has been secured. 
and it expects to start grading in a short time. 


DANBURY, CT.—The interstate trol’ey line which the Danbury 
& Harlem Traction Company is building from Danbury to Goldens 
Bridge, N. Y., a distance of about seventeen miles, has been prac- 
tically completed from Danbury to the New York state line. The 
construction of the line westward will now be pushed. It is ex- 
pected that the line will be completed to North Salem, N. Y., by 
August 1 and to Goldens Bridge by October 1. It is not probable 
that Goldens Bridge will be the western terminus of the road, as 
engineers are now developing plans for an extension from that 
town to White Plains, from which point trolley connections will 
be made to New York. 


WILLIMANTIC, CT.—The house of representatives has passed in 
concurrence a resolution incorporating the Willimantic & Stafford 
Springs Street Railway Company. The company has a capital 
stock of $700,000, and it is authorized to construct and operate a 
trolley line in the towns of Windham, Mansfield, Willington and 
Stafford. The corporation is empowered to acquire and utilize 
abandoned or undeveloped water powers in Tolland County under 
certain restrictions. The incorporators are Costello Lippitt, Edwin 
W. Higgins and Lewellyn J. Storrs, of Norwich. and Charles W. 
Comstock, of Montville. The same men control a charter for a 
street railway from Norwich to Westerly, R. I. 
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INDUSTRIAL ITEMS. 


THE TEA TRAY COMPANY, Mulberry and Murray streets, 
Newark, N. J., will be pleased to send its catalogue No. 13, 
descriptive and illustrative of incandescent street fixtures, hoods, 
shades and reflectors. 


THE C. J. TOERRING COMPANY, Philadelphia, Pa., in bulietin 
No. 6, gives a most interesting talk on arc lamps. This bulletin 
describes the company’s enciosed arc lamps for constant-potential 
110-volt and 220-volt circuits. 


THE NEW ENGLAND BUTT COMPANY, Providence, R. I., is 
distributing its catalogue in loose-leaf form. These leaves illustrate 
the braiding and cabling machines and special machinery for elec- 
trical wire manufactured by the company. 


THE AMERICAN CONDUIT COMPANY, Chicago, Ill., is distrib- 
uting a handsome bulietin describing bituminized fibre conduit. 
This bulletin is handsome’y printed, and contains a considerable 
amount of interesting and instructive material. 


THE CHANDLER & TAYLOR COMPANY, Indianapolis, Ind., 
has been the successful bidder for the 150-horse-power, high-speed, 
self-oiling direct-connected engine which is to be placed in the new 
power plant of Messrs. Mandel Brothers, Chicago, Ill. 


G. M. GEST, New York and Cincinnati, the expert subway con- 
tractor, has a large force of men actively at work in Meridian, Miss., 
installing a conduit system for the Cumberland Telephone and 
Telegraph Company. This contract was awarded a short time ago. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is send- 
ing out data descriptive of the Sangamo direct-current wattmeter, 
for which it is distributing agent. The company reports that ex- 
tensive additions to the factory are keeping pace with the growing 
demand for this wattmeter. 


THE YOST ELECTRIC MANUFACTURING COMPANY, To‘edo, 
Ohio, has issued a handsome booklet descriptive of the Yost 
specialties. This booklet gives a number of views of the company’s 
product, showing the details of assembly. A price list is added to 
the catalogue, giving the most recent quotations on the apparatus 
illustrated. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
printed a special publication, No. 4000, descriptive of gold milling 
in the Black Hills. This is a reprint of a paper read before the 
American Institute of Mining Engineers by Professor H. O. Hoffman. 
Dakota School of Mines, Rapid City, S. D. Any one interested in 
this department of engineering will do well to secure this valuable 
treatise. 


THE STANDARD WELDING COMPANY, Cleveland, Ohio, is 
distributing a hanger containing a table of decimal equivalents 
ranging from one-sixty-fourth to sixty-three-sixty-fourths of an inch. 
The progression is by sixty-fourths of an inch. The Standard Weld- 
ing Company is now in a position to weld almost any form of 
material, from Jamp brackets and metal frames to crank shafts and 
cylinders. 


THE F. BISSELL COMPANY, 226-230 Huron street, Toledo, 
Ohio, distributed a very tasteful and popular souvenir in the shape 
of a scarf pin at the recent telephone convention at Chicago. A good 
many frtends of the company were not in attendance at the con- 
vention, and the company wishes to send pins to all who have not 
received them. They will be mailed on request without charge. 
These pins are well worth writing for. 


THE J. L. SCHUREMAN COMPANY, 70-86 West Jackson Boule- 
vard, Chicago, Ill, will be pleased to send its large catalogue de- 
scriptive and illustrative of automatic motor-controlling devices. 
This catalogue is in perpetual form, and leaves are distributed from 
time to time to keep the material up to date. The apparatus manu- 
factured by this company possesses a number of important features 
which specialize it for the work intended. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed a contract 
with the North State Telephone Company, of Hign Point, N. C., for 
a 1,200-line capacity, generator call, visual signal switchboard. The 
company is under the management of Mr. J. F. Hayden, and is one 
of the most progressive telephone companies in the state. The 
Stromberg company has also ciosed a contract with the Anderson 
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Telephone Company, Anderson, S. C., for a 1,800-line capacity, lamp 
line signal, multiple switchboard. Mr. E. S. Moorer, the general 
manager of the Anderson company, is making this independent 
pant one of the most modern in the South. 


THE RELIANCE INSTRUMENT COMPANY, 60-68 Van Buren 
street, Chicago, 111., will be pleased to send its new price list and 
descriptive matter concerning the Reiiance voltmeters aná ammeters. 
These meters are neat in design. The scale is long and hand-drawn; 
the moving parts work on hardened-steel pivots in jewel bearings, 
and the instruments have no permanent magnets, and can be made 
for alternating current or direct current. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has re- 
ceived an order for two size 898 Crocker-Wheeler engine-type, direct- 
current generators with a capacity of 10,000 amperes and 105 volts. 
These will be special machines with twenty-two poles, and will be 
used for electrolytic treating of ores. The speed will be 100 revolu- 
tions per minute. The machines will be installed at Carteret, N. J., 
in a plant where there are at present four Crocker-Wheeler genera- 
tors of varying capacity up to 750 kilowatts. 


THE MASON GAS POWER COMPANY, LIMITED, Levenshulme, 
Manchester, England, is distributing a handsome catalogue descrip- 
tive of its producer gas apparatus. This company manufactures 
apparatus for making producer gas for furnace work, producer gas 
for gas engines, the Duff patent gas producer, the Whitfleld patent 
gas producer, the Weirdale patent gas-fired furnace; and the com- 
pany is also the constructor of all types of furnaces. The catalogue 
contains many illustrations, and the descriptive matter is supple- 
mented by physical data of much importance. 


THE WYCKOFF PIPB AND CREOSOTING COMPANY, IN- 
CORPORATED, Stamford, Ct., is furnishing the Beil Telephone 
Company, of Philadelphia, Pa., with millions of feet of Wyckoff 
creosoted wooden conduits in connection with the construction work 
of the Delaware & Atlantic Telephone and Telegraph Company on 
its underground trunk line system in and around Philadelphia, 
Wilmington, Princeton, Trenton and Atlantic City. This conduit 
and the creosoted plank used to protect it are being furnished from 
the Portsmouth (Va.) factory of the Wyckoff Pipe and Creosoting 
Company. The Bell Telephone Company has recently placed an 
additional order with the Wyckoff company for about ninety miles 
of creosoted conduit and the necessary plank to lay with it. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, New York and San Francisco, has enjoyed a most remarka- 
ble growth during the past four years. The demand for the com- 
pany’s well-known Hne of wireless clusters and electrical specialties 
has made it necessary to double the floor space of its factory twice 
during the past twelve months. The company’s plant at 42 West 
Jackson Boulevard, Chicago, is equipped with the most modern 
machinery, and a large corps of experts is working overtime to meet 
the constantly growing demand for the company’s product. The 
Benjamin company has a large list of patents, and this line con- 
tinues to grow. The company is now completing several new special- 
ties, which will be listed in its new catalogue to be issued very soon. 


HARVEY FISK & SONS, New York city, announce for sale 
5,000 shares of the preferred stock of the Electric Bond and Share 
Company, at 92%. This company is incorporated under the laws of 
the state of New York with a capital of $2,000,000 preferred (entitled 
to cumulative preferred dividends at the rate of five per cent) and 
common stock of like amount. The officers of the company are: 
president, Marsden J. Perry, Providence, R. I.; vice-president and 
treasurer, Sidney Z. Mitchell, New York city; secretary and assistant 
treasurer, H. M. Francis, Schenectady, N. Y.; assistant secretary, 
J. D. Mortimer, New York city. The directors are: Marsden J. Perry, 
Philip L. Saltonstall, Jacob K. Newman, Charles A. Coffin, Charies 
W. Wetmore, Alden M. Young, Sidney Z. Mitchell, S. Reading Ber- 
tron, William M. Barnum, Robert Treat Paine, 2d, Homer H. John- 
son, Lewis L. Stanton, William B. McKinley, Hinsdill Parsons, Will- 
iam H. Alms, Dwight W. Morrow and Graham Sumner. The Elec- 
tric Bond and Share Company is a corporation organized under the 
laws of the state of New York, with power to purchase bonds, stock 
or other forms of securities resulting from electrical developments, 
such as electric street railways and electric light and power plants. 
It begins business with capital fully paid up and with a surplus 
estimated by its officers, after careful appraisal by a special com- 
mittee appointed for the purpose, to be of the value of $440,000. 
All of the common stock is owned by the General Electric Company. 
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THE ELECTRIC RAILWAY SYSTEM OF THE FUTURE. 


What will be the final outcome of the energy now being 
expended in developing electric railway systems? Every prac- 
tical type of motor has its advocates, and nearly all of these types 
have been tried on a more or less extensive scale. The series 
motor—the stand-by for so many years—has many rivals, but it 
still has the confidence of its old friends, and is almost invariably 


applied where the conditions are net unusual. The mere fact 


that a new system is larger than the one which preceded it can 


not be considered unusual: it is merely an evidence of healthy 
growth. The latest great undertaking in this field is the start- 
ing of the first branch of the electrical section of the Long 
Island Railroad. 


adopted, with the improved methods of control developed during 


Here the direct-current svstem has been 


the last few vears. The direct-current motor is such a satisfactory 
machine, and is so thoroughly understood, that one wonders 
whether a further modification of its equipment would not give 
it a new lease of life. When the Cooper Hewitt mercury vapor 
rectifier was first described, its application to railway work was 
a‘ once suggested. Since then rectifiers of this type have been 
well developed, and may now be made with fairly large output 


for use on single-phase circuits. Why would not such an addi- 


tion to a direct-current equipment adapt it to operating on 
single-phase circuits? All that is needed is a rectifier suitable 
fur placing on an electric car. As soon as this is available—and 
we see no reason why it should not come before long—every 
electric railway svstem will have its field of profitable develop- 
went widely extended, without it being necessary to scrap a 


large amount of costly apparatus. 


THE EFFICIENCY OF ELECTROSTATIC MACHINES. 

The electrostatic generator—the oldest of our mechanical 
generators of electricity—has been sadly neglected. These 
machines seem to be designed by rule-of-thumb methods, each 
maker following the paths taken by those who preceded him. 
and venturing to make but slight changes. Until recently little 
or nothing was known of their performance, although it was 
realized that their output per pound was small, and it was 
thought that their efficiency was low. 

The work conducted by Dr. Samuel Sheldon for the Ameri- 
can Electrotherapeutic Association sheds considerable light upon 
the performance of these machines, and gives them a better 
character than they before enjoyed. Dr. Sheldon has determined 
the efficiencies of several electrostatic machines of different 
makes and he finds that they run as high as forty per cent—a 
very creditable figure indeed considering the small output which 
they give. Of three machines tested the average efficiency was 
over forty-two per cent with an output of only thirteen watts. 
We doubt whether any other electrical machines of such small 
output can show a record as good as this. 

The method of determining these efficiencies is interesting. 
Two machines were coupled together, and one was driven as a 
dynamo, the other running as a motor. The power delivered to 
the first—which in this case was supplied by a small electric 
motor—was measured, and a light Prony brake apphed to the 
second machine, which was running as a motor. In this way 
the efficiency of the svstem was determined. By means of three 
machines three groupings were possible and the various efficien- 
cies were separated, with the result mentioned above. 

The losses in these machines are due to several causes: to 
mechanical friction and wind friction, which are undoubtedly 
the largest; leakage of current and possible dielectric losses. 
This suggests that the machine might be improved as regards 
output. The present accepted type is bulky, and the speed com- 
paratively low. Tt might be possible by proper construction to 
increase the latter considerably and probably a different ar- 
rangement of inducing surfaces might be found which would 
also increase the output. In general there are but two collecting 
points on such machines, although we got bevond the two-pole 


machines in dvnamo-electrie machines vears ago. 
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ELECTRICITY IN THE COAST DEFENSE. 

Fortunately most of us are more familiar with the applica- 
tions of electricity in the arts of peace than in the art of war. 
Many of us have seen its introduction revolutionize entire indus- 
tries and witnessed the birth and the growth to magnificent 
proportions of entirely new ones. We have seen it not only take 
the place of systems familiar to our fathers, but have seen it 
come out victorious in many a hotly contested fight with new 
rivals. We can think of no other factor which has touched 
the lives of so many people. 

When one calls to mind the important part which the elec- 
trical arts are taking in our every-day lives, is it not logical 
to assume that the part which they will play—in fact, the part 
which they are now playing—in times of war will be as vital? 
Happily, we are under no necessity just now for putting elec- 
While 
always desiring peace, we should nevertheless recognize the 


tricity to use in war, but our duty does not end here. 
possibility of war. We must always be ready to resist force 
with force, and we must not be caught unprepared. While some 
question may be raised as to the amount of preparation neces- 
sary, no one will question the advisatility of having what we do 
use of the latest and best; and the introduction of electrical 
methods into military and naval services is bringing about such 
changes, and so greatly increasing the efficiency of apparatus that 
il behooves us to keep up with these advances. If we are negli- 
gent in this matter we may realize it to our sorrow when it is 
too late. 

We have seen how all-important electrical methods of com- 
munication are to an army on the offensive, from the recent 
campaign in Manchuria. We have also heard—however, rather 
indefinitely—of the important part played in the recent naval 
battle by the Japanese wireless telegraph apparatus. At the 
battle of Mukden it was the telephone and the telegraph which 
really won the fight, as was described recently in the ELECTRICAL 
RrEvIEw, and now it is reliably reported that the part played by 
the Japanese wireless telegraph system in the recent naval battle 
was just as important. It is said that Admiral Togo had many 
small scouting vessels equipped with wireless apparatus, which 
were watching the Russian fleet constantly and communicating 
with shore stations, the latter forwarding the information to the 
admiral. At no time after the Russian fleet approached Japan 
was he ignorant of its position. Forewarned is indeed fore- 
armed, and to him who hath communications shall the 
victory be. 

But it is another use of electricity in the art of war to 
which we wish to call attention—the coast defense service. It 
is being used here for many purposes: for traversing and lifting 
guns, where it greatly increases the efficiency of the weapons; for 
controlling the fire of the guns from the commander’s station; 
for harbor defense by means of mines of various descriptions; 
for signaling of all kinds; for searchlights—in fact, there is 
hardly a branch of the service in which it is not being applied 
for some purpose or other. 

Naturally, as its use becomes so extensive, there must be 
thoroughly competent electrical experts in the artillery corps, 
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to whom falls the responsibility for equipping and maintaining 
our coast defenses. This necessity is well recognized by the 


officers of the artillery corps, who are doing what they can to 


meet it. A fairly well-equipped electrical school has been estab- 
lished at Fort Totten, N. Y., where a certain number of officers 
and non-commissioned officers are assigned every year for elec- 
trical training. The work of this school is described on another 
page of this issue. It will be seen that while the course is a 
thorough one, well adapted to its purpose, the accommodations 
are much too small. At the present time there is room for but 
ten students in the officers’ school, and but twenty-eight men 
in the electrician-sergeants department. To operate the power 
plants and the electrical apparatus in our coast defenses requires 
about 200 officers and 5,000 men. 


at which they are being turned out is inadequate. There is 


Obviously, the present rate 


urgent need for an enlargement of this school and for additional 
apparatus. The power plants required at some of the principal 
fortresses are fairly large. The machinery is expensive, and the 
men put in charge should be thoroughly trained for this service. 
Handling a ten-horse-power generating set does not make a man 
competent to take care of an important station. The school at 
Fort Totten should be provided with a satisfactory power plant 
of adequate size. This would be doubly useful here, for it would 
not only provide training for the men, but would supply the 
needs of the fort. Money expended for this purpose would 
probably produce greater results than a similar expenditure in 
almost any other way. It is not a question of greatly increasing 
our coast defenses, but of providing men who will be competent 
to make those we have most efficient. The sum of money needed 
for this purpose is small, when compared with other demands on 
the government, yet the improvement in the service which it 
would make possible is not easily overestimated. 

Of the many subsidiary devices which necessity has produced 
as essential for the satisfactory operation of electrical plants, 
there does not appear to be anything further from the ordinary 
than the fog boxes on high-potential transmission lines near 
to the Pacific coast. 

These lines have been impaired by fogs which deposited 
sufficient mixture on the poles and insulators to provide escapes. 
which frequently burned cross-arms or even poles; in some 
instances the adhesion of dust produced similar results. | 

These difficulties have been obviated by sheltering the insu- 
lators by V-shaped boxes made of redwood boards placed over 
each insulator, protecting both the insulator and its pin by a 
little shed nine imches long and six inches wide. 


The startling physiological effects of electricity upon the 
human system fully warrant the use of the word as a superlative 
term to express enthusiastic conditions. 

This expression must have come into use at an early day, 
soon after Franklin made the static electrical machine a matter 
ot general knowledge, for Thomas Jefferson in his autobiography 
stated : “Paine’s ‘Common Sense’ electrified us.” 

Thomas Paine’s book was issued January 1, 1776, and as 
Jefferson’s autobiography was founded on his diary, it is prob- 
ahle that the sentence was written by Jefferson at the same time. 
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MAGNETIC ALLOYS CONTAINING NO IRON. 

For some time past the scientific world has been much inter- 
ested in the magnetic properties of alloys. It has been shown 
that the presence of certain other metals in iron may improve 
its magnetic qualities, and at one time it was even suggested that 
we might be able, by a proper mixture, to obtain an alloy having 
good magnetic qualities and poor electrical qualities. Such an 
alloy would enable us to cast certain parts of our electrical 
machinery which to-day we are accustomed to build up of 
laminations, but as yet we are far from this happy condition. 

More recently, still greater interest has been drawn to certain 
alloys which possess magnetic qualities in a marked degree, 
although they contain no iron. In 1894, at a meeting of the 
British Association for the Advancement of Science, Mr. R. A. 
Hadfield exhibited a sample of a magnetic alloy which had been 
prepared by Dr. Heusler, and which contained copper, aluminum 
and manganese. At that time no quantitative results of tests of 
this material were published, a lack which has been supplied by 
a paper read recently before the Royal Society, of London, by 
Dr. J. A. Fleming and Mr. Hadfield, which appears on another 
page of this issue. Two samples of such an alloy were investi- 
gated in the usual way. Rings were cast of the material, turned 
to the desired form, wound with wire, and the magnetic cycles 
traced. One of these samples contained manganese, copper and 
aluminum. In addition there was a small amount of slag, con- 
sisting of oxides of-manganese and silicon, a little carbon, and 
a trace of iron. The other contained, in addition to the metals 
mentioned, a little lead. 

These alloys showed not only an ability to become magnetized, 
but they behaved as a rather poor quality of iron. The regular 
hysteretic cycles were obtained, proving not only that hysteresis 
losses take place in them, but that the material has retentivity 
and coercivity. The results show that magnetic saturation would 
occur with high magnetizing forces—in fact, the magnetic prop- 
erties are identical with those of a ferromagnetic material. The 
maximum permeability with these samples was about twenty- 
eight or thirty, which is not much less than that of cobalt or a 
low grade of cast iron. These allovs occupy, in this respect, a 
position intermediate between the ferromagnetic and the para- 
magnetic bodies. 

The most interesting conclusion reached from this research 
is the explanation suggested to account for magnetic properties. 
The most generally accepted theory of ferromagnetism is that it 
is a property of the chemical atom itself. This hypothesis does 
not fit in with the results described above, and it is suggested 
that magnetization is a property not of the chemical atom, but of 
molecular groupings. It may depend essentially on a group com- 
posed of a comparatively large number of molecules. Iron, cobalt 
and nickel may be magnetic simply because such groupings are 
casily formed; but, under proper conditions, it might be possible 
tc bring other materials into such a condition that similar group- 
ings will take place, the metals themselves becoming magnetic. 

These discoveries are of greater scientific interest than imme- 
diate practical value. Of course, it is not impossible that we may 


ELECTRICAL REVIEW 151 


obtain an alloy which will be more magnetic than iron itself, 
but it does not seem likely that any such material will replace 
iron in the construction of electrical machinery. Fortunately 
iron 18 our cheapest metal, and besides being magnetic it has 
excellent mechanical qualities. Still, it is not impossible that mag- 
netic alloys may have other qualities which will make them desir- 
able for special uses. Lightness is desirable for certain machines, 
and if we could increase the electrical resistance of the material 
used in electrical machinery something would be gained. The 
probability is that the magnetic parts of the dynamo of the future 
will consist mainly of iron, although other materials may be 
added to this. A further research into this exceedingly inter- 
esting field may be productive of methods which will be of 
practical value. 


RUBBER CULTIVATION. 

Rubber is one of our most important insulating materials. 
It has not only a high dielectric strength, but excellent 
mechanical properties for the purpose for which it is used. For 
some time past the supply of this almost indispensable material 
has not been equal to the demand, and, where possible, other 
materials are used in its place. Substitutes for rubber have 
been sought practically all over the world, but as yet none has 
been found. Some of the gums which have been found, and 
which it was thought might take the place of rubber, have been 
plentiful, but do not seem to come up to the requirements, while 
others, possibly having more satisfactory properties, can not 
be obtained in sufficient quantity. Cultivation seems to offer the 
best prospect for keeping up the supply of rubber in the future. 
It. is true that there have been some unfortunate undertakings in 
cultivating rubber, but that this can be accomplished has been 
pretty well demonstrated, and it is to be hoped that the work 
will be taken up energetically and in a sound business way at 
once. There is the greater need for this, as it appears that the 
production of rubber has passed its limit and is now decreasing. 
According to the India Rubber World for July 1, the exports 
from Brazil of Para rubber for 190-t were only 28,792 tons, as 
compared with 29,319 tons for the preceding year. 

During recent years there has been an effort to develop a 
trade in Para rubber from ports not located on the Amazon, 
but even here the output has declined and besides it is small. 
In 1904 it was only 287 tons, while in 1902 it was 357 tons. 
These figures, it is said, do not tell the whole story, for the quan- 
tities quoted above include the grade of rubber known as Caucho, 
which is not Para; and the production of this grade has been 
increasing during the past few years. The falling off in the 
production of Para rubber is therefore greater than that indi- 
cated above. Cultivation should be begun at once. Those placed 
in charge of the plantations should be thoroughly competent 
men, who not only understand the cultivation of rubber, but 
who are fairly familiar with the conditions obtaining in the 
districts where their work lies. Properly conducted such under- 
taking would pay handsomely. The opportunity for the right 
men is as great as the need of the rubber-using industries. 


The Faraday Society. 


The fifteenth ordinary meeting of the 
Faraday Society was held on Monday, 
July 3, 1905, at the Institution of Elec- 
{rical Engineers, London, England, Mr. 
W. R. Cooper in the chair. 

Mr. Sherard Cowper-Coles read a paper 
entitled “Some Notes on the Rapid Elec- 
trodeposition of Copper.” The reading 
of the paper was illustrated by lantern- 
slides, and the author exhibited specimens 
of copper shects, tubes, and wire made 
by the “centrifugal” process. 

The various processes for increasing the 
current densities in copper deposition by 
using mechanical means for keeping the 
copper smooth are classified as follows: 


(1) Revolving or moving the cathode, 
as in the processes of Wilde, Cotsworth, 
Wylie and Grant. The current density 
employed is comparatively low. 

(2) Burnishing the copper during 
clectrodeposition—the Elmer process. 
The usual current density is under twenty 
amperes per square foot. 

(3) Insulating the growths on the cop- 
per so as to prevent further increase. For 
example, the Dumoulin process in which 
sheepskin and other impregnators are em- 
ployed. The current density is thirty-five 
to forty amperes per square foot. 

(4) Rapid circulation of the electrolyte. 
Examples: Thofehrn’s process in which 
impinging jets are caused to play on the 
surface of a rotating cylinder (C. D. 50 
to 100) ; Graham’s process, in which the 
clectrolyle is discharged on to a flat 
cathode surface (C. D. 300, just under 
the influence of the jets) ; Poore’s process, 
in which the solution is sprayed on to the 
cathode, the stream forming the only elec- 
trolytic connection; Dessolle’s process, 
used in Paris for coppering ornamental 
ironwork, and finally, Harrison’s, likewise 
an impingement process. The author con- 
siders that impingement processes are not 
likely to be applied commercially until the 
amount of solution circulated can be 
greatly reduced. 

(5) Revolving mandrel at a critical 
speed (centrifugal process)—This process 
has been developed by the author and the 
latest methods of working are here 
described. The mandrels are suspended 
vertically and are provided with Pelton 
wheels, which are driven by the electrolyte 
impinging against them. In the most 
recent form, however, a tubular vat is 
used, and hollow mandrels suspended on 
bell bearings, through the middle of which 
run the spindles. These are driven by a 
worm gearing from below. An eight-foot 


ELECTRICAL REVIEW 


mandrel has only to be driven at about 
fifty revolutions per minute. 

The author claims the following ad- 
vantages: the copper is refined and manu- 
factured into sheets or tubes in one opera- 
tion, and is of a hard nature, similar to 
that which is cold-rolled; the process is 
at least ten times faster than any existing 
electrolytic process; a high current can 
he emploved without deteriorating the 
quality of the copper; there is no risk of 
lamination; the plant is simple and free 
from mechanical complications; the 
amount of copper locked up for a given 
output is small compared to other proc- 
esses; finally, anodes of very impure 
copper can be used as compared to the 
anode copper used in other systems. 

By using a mandrel in which a V-groove 
has been indented, the spiral deposit that 
results can easily be pulled away, and then 
drawn down at once into wire, which can 
thus be made from crude copper in what 
is practically one operation. 

The estimated capital expenditure and 
ecst of working the “centrifugal” process 
are given in the paper. 

Mr. A. Stanley Elmore (communicated ) 
said the author had not mentioned heat- 
ing the electrolyte as a method of acceler- 
ating the rate of deposition. He knew of 
one plant working the Wilde process in 
which the cathode was rotated rapidly, 
and the current density was by no means 
“comparatively low.” He gave some 
further details regarding the Elmore proc- 
ess. The C. D. was occasionally pushed 
up to thirty amperes per square foot and 
has been carried up to over 200 amperes. 
A tensile strength as high as forty-two 
tons per square inch had been attained. 
By the use of a burnisher the same high 
C. D. could be used with a less expendi- 
ture of power than in other processes, and 
he claimed that by a combination of bur- 
nishing and moderate circulation of elec- 
trolyte better and more certain results 
could be obtained than by the author’s 
“centrifugal” method. Ie asked how the 
author proposed to make tubes of less 
than two and one-half inches diameter. 

Mr. Milbourne said that all that was 
claimed for the “centrifugal” process had 
been borne out by the results of the trials 
he had made with a practical plant on the 
Continent. 

Mr. W. C. Prebble pointed out that in 
the author’s process the circulation of elec- 


trolyte took place just at the place where 


it was most needed, namely, the surface 
of the cathode. 

Mr. J. V. Mackenzie described an ar- 
rangement by which he had used current 


Vol. 47—No. 5 


densities up to forty-five on electrotyping 
work. 

Dr. C. J. Steinhart said that capital ex- 
penditure was an all-important item; 
whether that required in the “centrifugal” 
process remained within the permissible 
limits remained to be seen. The author 
had successfully surmounted the “early 
stage” difficulties of his process. 

Mr. T. C. Cloud criticised the author’s 
theory regarding the growth of nodules. 
He thought that the toughness of the 
metal was the result of the particles being 
drawn out into long fibres as they were 
being deposited. 

Mr. Cowper-Coles replied to the various 
points raised. Tubes as small as two and 
one-half inches could not be deposited, 
but could easily be drawn down. 

A paper on “The Use of Balanced Elec- 
trodes” by Professor W. W. Haldane Gee, 
was read in abstract by Mr. R. S. Hutton. 

The method of ascertaining the weight 
of metal electrolytically deposited by di- 
rectly weighing the cathode in the elec- 
trolyte instead of removing the cathode 
and weighing it—after washing and dry- 
ing—is considered. The real weight (M) 
is obtained from the apparent weight (m) 
by the formula: 


A—6 

where A is the density of the deposited 
metal, and ò that of the electrolyte. It is 
shown that since A occurs both in the 
numerator and denominator of the ex- 
pression that for most purposes it is not 
necessary to know the value of A with 
great accuracy. In the case of copper the 
value of A that may be used is 89. An 
ordinary physical balance is used, and a 
cylindrical cathode suspended by a thin 
wire passing through a hole in the bottom 
of the balance case is counterpoised in the 
electrolyte. The anode also is circular, 
and surrounds the cathode. Electrical 
connection is made to the cathode by a 
side wire while receiving a deposit, but is 
removed when the apparent increase of 
weight has to be ascertained. The method 
has been found very convenient in testing 
commercial types of ammeters. An ac- 
curacy of about one per cent can be 
generally obtained, and with a little care 
and by increasing the amount of deposit 
the accuracy can be brought under 0.5 per 
cent. In some experiments both sides of 
the balance may be used simultancously 
when the electrochemical equivalents of 
metals in different combinations may be 
compared and current efficiencies ascer- 
tained. A number of experiments have 
been made with a mercury cathode and 
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anode, the électrolyte being solutions of 
mercurous nitrate, or mercuric chloride 
mixed with potassium cyanide. The mer- 
cury cathode is enclosed within a shallow 
dish suspended in the electrolyte by a 
platinum wire. The anode is a layer of 
mercury at the bottom of the containing- 
vessel, In the case of mercurous nitrate 
it is shown that the current efficiency as 
a monad is affected by the presence of 
mercuric and basic compounds. For good 
results the mercurous nitrate solution 
must be carefully prepared and a strong 
solution used. 

Modifications of the method are de- 
scribed that may be used for the purpose 
of finding the density of electrodeposited 
metals, and for studying the relative loss 
and gain at anode and cathode. 

Instead of an ordinary balance a spring 
balance may be substituted. The author 
also shows how a Nicholson hydrometer 
mav be used both as a cathode and as a 
means of finding the amount of deposit. 

It is concluded that the method will be 
useful in the laboratory and test room as 
a means of rapidly arriving at results with 
sufficient accuracy for many commercial 
purposes. 

Dr. F. M. Perkin said that the draw- 
back to the use of mercury was that only 
small currents could be measured there- 
with. What was particularly wanted was 
an instrument that would indicate con- 
tinuously; for example, the cathode might 
be suspended in a helix, to which a pointer 
was attached, as in the Ayrton-Perry me- 
ters. 

Mr. H. D. Law and Dr. F. Mollwo 
Perkin contributed a paper on “The Elec- 
trolvtie Oxidation of Hydrocarbons of 
the Benzene Series. Part ii, Ethyl Ben- 
zene, Cumene and Cymene,” which was 
read in abstract by Dr. Perkin. 

The authors have already shown that 
when hydrocarbons of the benzene series 
are electrolytically oxidized, that the alde- 
hyde is in all cases the main product. 
This, however, is only the case when an 
appropriate solvent is employed; the only 
one which has given satisfactory results is 
acetone. 

In continuation of the research the 
authors now show that when ethyl benzene 
is oxidized the chief product is the second- 
ary alcohol, small quantities of the 
primary alcohol also being produced. 
Acetophenone, the second oxidation prod- 
uct, is not obtained, but benzaldehyde is 
produced when the oxidation is sufficiently 
prolonged. 

With cumene the primary alcohol and 
the corresponding aldehyde are produced. 
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The isopropyl group in cumene, however, 


shows itself relatively stable toward elec- 


trolytic oxidation. 

Cymene gives chiefly cumic alcohol 
and cumic aldehyde, the methyl group in 
the paraposition to the isopropyl group 
being attached in preference to the latter. 

In discussing the results the authors 
consider that the hydrox! ion or discharge 
is the oxidizing agent; in other words, the 
oxidation is mainly a primary reaction. 
The work is being continued. 

Dr. H. Borns referred to the possibility 
of arresting the oxidation at intermediate 
stages. 

Mr. H. D. Law and Dr. F. Mollwo 
Perkin also presented a note on “The 
Klectrolytic Analysis of Antimony.” 

Owing to the trouble of preparing the 
sodium sulphide solutions necessary for 
electrolyzing antimony solutions by the 
method of Classen, the authors recom- 
mend the use of a solution containing 
ammonium tartrate, which they have 
found to give very satisfactory results. 

Mr. J. H. Belcher said that he had 
used the ammonium tartrate solution 
with success. 

_ Mr. R. S. Hutton and Mr. J. R. Beard 
communicated some “Notes on Heat In- 
sulation, Particularly with Regard to 
Materials Used in Furnace Construction.” 

Despite the evident technical importance 
of the subject, very few measurements of 
the heat conductivity of firebrick and other 
materials used for furnace linings have 
been made. 

The authors have carried out a number 
of determinations chiefly with granular 
materials such as magnesia, carborundum, 
sand, and firebrick. By adopting an ap- 
paratus devised by C. H. Lees and J. D. 
Chorlton, they have been able to measure 
the conductivity of such powders at tem- 
peratures up to 100 degrees centigrade. 
The chief results are summarized in the 
following table: 


Conductivity. 


Sand (white Calais)....... 0.00060 
Carborundum ............. 0.00050 
Firebrick sac. dace se eee eck 0.00028 
Die erete Bese he each 0.00029 
Magnesia (fused).......... 0.00047 
Magnesia (light calcined) ..0.00016 
Infusorial earth............ 0.00013 


In order to compare the insulating 
power of these materials under conditions 
more nearly approaching those met with 
in practice, a small electrically heated 
tube furnace was surrounded with the 
various granular powders. Measurements 
of the power expended and the temperature 
attained in the individual cases clearly 


153 


show the comparative value of the insulat- 
ing materials examined. 

From these experiments one can get 
some idea of the saving in heating costs, 
whether these are incurred in providing 
fuel or electric energy, which could be 
effected by a suitable choice of a furnace- 
jacketing material. Some of the best in- 
sulators are not suitable for really high 
temperatures on account of their shrink- 
age. Even under these conditions, how- 
ever, they can often be used to advantage 
in conjunction with some more stable but 
less good insulator which serves for an 
internal lining of the furnace. 

Mr. C. R. Darling (communicated) re- 
ferred to some heat insulation tests car- 
ried out by Professor S. P. Thompson and 
Professor Dalby, in which, unlike the 
authors’ tests, a steady internal tempera- 
ture was maintained, and the amount of 
heat escaping in a given time measured. 
The relative insulating values were pro- 
portional to the watts expended in keeping 
the temperature constant. 

Mr. R. S. Hutton said that Mr. Dar- 
ling’s method was unsuitable for high 
temperature tests. 

Mr. R. W. Vicarey presented a paper 
entitled “Storage Batteries and Their 
Electrolytes,” which was taken as read. 

This is a paper intended by the author 
to be a résumé of observations and ex- 
periments referring to the deleterious ef- 
fect of nitrogen compounds (especially 
ammonia) upon the durability, efficiency, 
and behavior of storage batteries. 

The paper deals with the action of am- 
monia and other nitrogen salts, and the 
salts of potissium, sodium, aluminum, 
magnesium, and calcium, and it discusses 
their uses in the various manufacturing 
processes. It also deals with the waters 
and acids used for the electrolytes of bat- 
teries. 

It would appear that ammonia must 
be considered as a dangerous impurity, the 
total absence of which, however, can not 
be absolutely insisted upon. The presence 
of ammonia in the surroundings or neigh- 
borhood of the cell must be carefully 
guarded against, and the percentage 
actually present in the cell must be kept 
as low as possible by the use of waters and 
acids of the purest quality. 

The author points out that above cer- 
tain limits of ammonia little difference 
is observed in the behavior of cells, but 
that below that limit much difference oc- 
curs. Thus experiments upon cells con- 
taining proportions of ammonia varying 
from ten per cent to 0.1 per cent (7040 to 
70.4 grain per gallon), the loss in capac- 
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ity was twenty-two to thirty-one per cent 
immediately after the addition of the am- 
monia, while cells containing less than 
0.1 per cent did not drop in capacity im- 
mediately, but varied intermittently from 
ten to fifteen per cent, finally settling at 
the end of eight months to a permanent 
loss of fifteen to twenty-two per cent. 

From the data given it appears that am- 
monia is very slow in its action before it 
makes any appreciable or apparent loss in 
the capacity of the cells, the average time 
being about twelve months, dating from 
the initial charge. | 

The effects of ammonia in its various 
combinations appear principally in two 
distinct forms: (1) it causes an excessive 
disintegration or shedding of active ma- 
terial at the positive (PbO,) plate; (2) 
it becomes deposited upon the negative 
(spongy) plate, and finally closes up the 
pores of the active material, thereby caus- 
ing a decrease in the ampere-hour capac- 
ity or efficiency varying from ten to sixty 
per cent in about twelve months. 

The use of water taken from the steam 
boiler and termed “distilled” is mentioned 
as a dangerous practice that is common 
in central stations, etc. 

The position of the battery and its sur- 
roundings are also touched upon. _ 

Finally, it is proposed that a series of 
experiments be carried out upon some cells 
in an attenuated atmosphere away from 
all manufacturing districts. 

Professor E. Wilson presented a paper 
on “Alternate-Current Electrolysis.” This 
was taken as read, and the discussion post- 
poned until the autumn. 


A Great Conference at Detroit. 
The twelfth International Conference 
of Railroad Young Men’s Christian Asso- 


ciations, to be held in Detroit, September . 


28 to October 1, bids fair to exceed in 
interest and attendance any of the pre- 
vious gatherings, all of which have been 
unique. 

Eleven such conferences have been held, 
beginning in 1877, the most important 
being those at Clifton Forge (1895), 
Philadelphia (1900), and Topeka (1903), 
attended respectively by 469, 1,170 and 
1,476 delegates. 

The list of delegates at the last con- 
ference shows the wide extent of rail- 
road men’s interest in this work. There 
were present nine hundred and forty-four 
engineers, clerks, conductors, brakemen, 
trainmen, shopmen, trainmasters, yard- 
‘masters, despatchers and operators, ticket, 
freight and other agents, together with 


~ the services. 
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two hundred and fourteen men represent- 
ing forty-one other railroad occupations. 

These gatherings have a character all 
their own. The prompt energetic men 
who compose them do not leave a minute 
unfilled with enthusiasm. Deep religious 
impression is made on heart and life. In- 
creased and more varied activity in many 
local fields has sprung from the inspira- 
tion brought home by delegates, 

Already arrangements have been made 
with prominent speakers, including the 
Hon. H. B. F. Macfarland, of Washington; 
Rev. John Potts, D. D., of Toronto; 
Robert E. Speer, John R. Mott and Ed- 
mund W. Booth. A number of other rep- 
resentative men are expected to address 
the delegates. Government and railroad 
officials will be present at the Friday even- 
ing session. John J. McCook, chairman 
of the international railroad committee, 
will preside over the conference. 

Ladies of Detroit will extend to the 
delegates a welcomé reception during the 
conference. An excursion and other 
recreative features will be arranged for 
Saturday afternoon. 

The number of delegates at Detroit 
may reach eighteen hundred. Of late 
years railroad work has made marked 
progress along the Grand Trunk, and many 
Canadian delegates are expected. 

The novel feature of the conference will 
be the holding of shop meetings on Friday 
noon, in from fifty to seventy-five rail- 
road and industrial plants of Detroit, 
these meetings to be conducted by rail- 
road delegates who have been identified 
with such meetings elsewhere. Each leader 
will be accompanied by a singer or quar- 
tette, and the singing will be a feature of 
It is hoped that at least 
10,000 men may be reached by these meet- 
ings. 

In the evening meetings the stereopti- 
con will be used and the seventy-five or 
more buildings erected during the past 
five years will be shown on the screen. 
Other attractive slides will be presented, 
together with a number of moving pic- 
tures. 

Interesting musical features will be the 
presence of an orchestra composed of rail- 
road men, and of various quartettes and 
glee clubs. But the vigorous singing by 
the great body of male voices will be still 
more striking. 

The interest of the last. two conferences 
has been greatly increased by the presence 
of several representatives of foreign coun- 
tries, in some cases sent officially by their 
governments. Similar representatives are 
expected at Detroit. President Roosevelt 


now on the platform. 
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gave a stirring address at the Topeka con- 
ference, expressing, as always, his high 
appreciation of railroad men. 

The conference will be self-entertain- 
ing, the Detroit association arranging for 
reservations for the delegates. 

Of late years the extension of this work 
to countries where it is now unknown has 
held a prominent place in the regard of 
many railroad associations. The starting 
of an association in the city of Mexico, 
composed largely of railroad men, was ef- 
fected through the sympathetic gifts of 
railroad men in the United States and the 
Dominion of Canada. A recent member 
of the Kentucky state committee’s force 
was sent, during the past year, to inaugu- 
rate similar effort in India, under the 
direction of the Indian national council 
of the associations. He reports a hearty 
reception by many railroad officials, who 
manifest great interest in the proposed 
work. A number of these men, in con- 
nection with their attendance at the recent 


Railway Congress in Washington, visited 
several American associations and care- 
fully studied their work. 

The conference will close on Sunday, 
October 1. A meeting for delegates will 
be held at nine o’clock, before the regular 
church services. It is expected that repre- 
sentatives will speak in every one of the 
seventy-five churches of the city. The 
afternoon meeting for railroad men in 


the Light Guard Armory will be con- 


ducted by Fred B. Smith, who is consid- 
ered to be the best leader of such meetings 
Evangelistic meet- 
ings will be held in a number of the 
churches in the centre of the city at 7.30. 
The concluding service will be a farewell 
meeting for delegates at 9.15 in the Cen- 
tral Methodist Church. 

The printed report of the Detroit con- 
ference, like those of former conferences, 
will give a detailed and lively picture of 
the entire meeting. 

Detroit is a very attractive and accessi- 
ble ‘city. A large share of its many 
churches are located near together, which 
is very convenient for conference purposes. 
The Light Guard Armory is readily trans- 
formed into a capital meeting-place for a 
multitude of people and the citizens are 
famous for the admirable local arrange- 
ments they always make for a convention. 


<. — ___ 


Report of the Sixth Annual Meeting 
of the National Electrical Trades 
Association. 

The report of the sixth annual meeting 
of the National Electrical Trades Asso- 
ciation,. held at Montreal, Canada, June 
28, 1905, has been printed in full and is 
being distributed to the members of the 
association. In addition to the customary 
reports the book contains a list of mem- 
bers. 


— a 
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Electricity in the Coast Defense. 


A School Where Officers of the Artillery of the United States Army Are Taught How to Use Electricity in War. 


HE entire world has been surprised 
I by the important part which 
electricity has played in the 

war now being carried on in the 
Far East. The greatest attention has 
perhaps been drawn to the use of electrical 
methods of communication. During the 
early stages of the war wireless telegraphy 
was used extensively. Later, when the land 
campaigns were begun, it soon became ap- 
parent that the telegraph and the tele- 
phone were largely supplanting the old 
courier system and greatly modifying the 
methods of transmitting orders and car- 
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fend it, and beat off hostile attacks. In the 
modern way of doing this electricity is be- 
coming one of the most important factors. 

There are two ways of defending a har- 
bor which comes under the artillery’s 
care. The one is by mining, the other by 
gun fire. Mines may be of several kinds. 
For defending a harbor they are generally 
anchored in known positions. In general, 
they consist of large pressed steel vessels 
having either a spherical or cylindrical 
form. Within them is placed a charge of 
a high explosive, which, in some classes of 
mines, would be 


detonated by com- 
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from hostile fire, and here is stationed the 
officer, who, at a given signal, fires the 
designated mine. ‘The switchboard to 
which the mine cables run provides not 
only for firing the mine, but for testing 
its condition at any time. The power 
supply must be always ready for use at 
a moment’s call. 

There are several ways by which the 
signal to fire a mine may be given. The 
vessel itself, by striking the mine, may 
give the alarm which leads to its destruc- 
tion, or the method known as judgment 
firing may be adopted. The simplest way, 
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rying out desired movements. ‘These uses 
of electricity are vitally important, and are 
generally delegated to the signal corps. 
But it is the use of electricity in another 
division of the army to which attention 
is called here. 

We are protected in two ways from 
foreign invasion: first, by the navy, 
second, by the coast defenses which have 
been erected to protect every important 
harbor. The responsibility for the coast 
defenses rests with the artillery. The 
military engineers may plan and build a 
fortress, but the artillery must hold it, de- 


vessel, or 
until 


ing in contact with a 
which might be harmless 
fired by means of an electric 
current controlled from the shore. The 
two types may be combined so that the 
mine may be fired either by contact or 
from the land. 

Those mines which are fired electrically 
necessarily call for careful work, not only 
in arranging the firing device, but in con- 
necting this to the firing station on land 
by means of a submarine cable. These 
cables are led to a controlling switchboard 
placed in a building well out of danger 


of course, would be to use contact mines 
which would explode as soon as struck, 
but the objection to these is that they are 
nearly as dangerous to friends as to foes. 
Those mines whivh can be fired from the 
shore may be perfectly harmless until the 
firing current is sent through them. They 
can be set off even though the hostile ship 
be not in contact with them, and thus 
disable it. In the method known as judg- 
ment firing a range-finder is placed in a 
fire-control station at some point which 
commands the waters which have been 
mined. The position of every mine is 
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carefully plotted on a chart, so that if 
the location of a hostile vessel be known, 
it will at once be seen whether she is in 
proximity to a mine. Upon the approach 
of a vessel she is watched by the range- 
finder, who not only determines her direc- 
tion from the station and her distance, 
but the course she is following and her 
speed. He plots this on the chart and 
estimates which mine the vessel is ap- 
proaching and the exact time when she 
will reach it. Allowing a definite time for 
transmitting the order by means of a tele- 
phone and for the officer at the other end 
to close the switch, he gives a signal when 
he thinks the vessel will be over the 
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PowER Room, SCHOOL OF SCBMAKINE DEFENSE, FoRrT Totten, NEW YORK. 


mine by the time it is fired. Naturally, 
operations of this kind can only be con- 
ducted satisfactorily and surely after a 
great deal of practice. Not only must 
the officers and men be drilled thoroughly 
in the work, but they must be entirely 
familiar with the system and with all the 
apparatus. Then, too, the handling of 
the electrical devices employed requires 
much skill. A marine cable such as must 
be employed is itself a more or less deli- 
cate object. It demands that it be treated 
with consideration. When joints are to 
be made, they must be made properly if 
satisfactory results are to follow. A job 
hastily done might suffice if the cables 
were to be used immediately, but a mine 
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must be put down so that it can remain in 
perfect condition for weeks, possibly 
months, and yet always be ready for in- 
stant use. 

The second class of defensive work is in 
the training and firing of coast-defense 
guns. These are naturally large and 
powerful, yet they must be handled 
quickly and delicately. For this purpose 
the electric motor is being introduced in 
our coast defenses. The firing of the 
guns, in case of an attack, would, in gen- 
eral, be controlled from a station, some- 
what in the same way as is the firing of 
the mines. The gunner would be given 
the range. He would then train his gun 


and would fire upon a signal from the sta- 
tion. Or the gun might even be fired 
by the commanding officer himself, who 
would naturally be at the fire-control sta- 
tion. 

As electricity is becoming such an im- 
portant factor im the artillery service, it 
is essential that there should be available 
a large number of officers who are 
thoroughly trained electrical engineers. 
For training these men the Department of 
Electricity and Mines has been established 
at the School of Submarine Defense, Fort 
Totten, N. Y. A well equipped laboratory 
has been erected, one floor of which is 
devoted to electrical work, and the other 
floor to the department of chemistry and 
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explosives. The front of this building 
contains a lecture room and a room for 
general electrical measurements. In the 
rear are the machinery, laboratory and 
power-house, where there are a number of 
dynamos, motors and motor-generators 
which make available any character of 
electric current desired. 

The young men who take this course 
are all graduates of West Point and officers 
who have had several years’ service in the 
army. The course consists of practical 
work supplemented by parallel reading 
and study of reference books laid upon the 
former, and everything is done to make 
it as practicable as possible. The men 


learn about electrical machinery from ac- 
tual handling and use of it. They learn 
how to splice cables and make joints by 
doing the work itself. They learn how 
to load mines and insert firing plugs in 
the same way. Mines are loaded and 
placed, and everything made ready as 
though they were to be used. Training 
is also given in the use of the telephone 
and the telautograph, which is now being 
employed as an auxiliary to the telephone. 
They are taught the care and inspection 
of electrical material, the testing, manage- 
ment and inspection of dynamos and 
storage batteries, and they are expected to 
know how to manage engines and boilers. 
All of this work is, of course, in addition 
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to much other training which does not certain number of men as expert elec- construction of all kinds of electrical ap- 
come under the head of electricity. tricians. Those who follow this course are paratus, and taught how to erect and re- 
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In addition to this school for officers all picked men, and they are given a pair them. For this purpose the labora- 
there is at Fort Totten a school for elec- thorough training in shopwork of all tory is fitted with telephone and telegraph 
trician-sergeants, This is for training a kinds. They are made familiar with the instruments, switchboards, searchlights 
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and all other appliances which are used. 
The idea is to make this branch of the 
army independent and entirely self-re- 
liant, a result which can only be reached 
when both officers and men have been 
thoroughly trained in the work they must 
do. 

To bring about this result the course 
now laid out at Fort Totten is excellently 
adapted. The chief need of the school is 
a larger and more complete equipment. 
Although the material now in the labora- 
tory is excellent for its purpose, the de- 
velopments in the use of electricity in 
warfare are taking place so rapidly, and 
are becoming so all-important, that there 
is the greatest need for a larger and more 
comple‘e installation. The time of war 
is not the time for preparing for defense. 
We could Fave no greater security than 
would come to us by fitting each and everv 
fort along the coast with modern appara- 
tus. It will take time to do this, and tke 
time to do it is now. To care for this 
apparatus during peace, and to use it in 
time of war, will need a large body of 
trained men. The School of Submarine 
Defense at Fort Totten is supplying the 
latter need as rapidly as its facilities will 
permit; but when it is stated that to 
operate the power plants, electrical ap- 
pliances and mine system requires about 
200 officers and 5,000 men, we realize that 
the rate at which they can be turned out 
at Font Totten is far too low. The present 
class which is now taking the officers’ 
course there consists of ten men. In the 
electrician-sergeant department there are 
twenty-eight men. Obviously, the school 
should be enlarged amd supplied with all 
the appliances necessary for instructing 
the officers in the duties which they may 
be called upon to perform. These men 
will play a most. important part in the 
successful operation of our coast de- 
fenses. 

So important and universal are the ap- 
plications of electricity in coast defense, 
it is considered that all officers should 
have some knowledge of it. Therefore a 
course in electricity is also required at 
the Artillery School, Fortress Monroe, Va. 
There fifty lieutenants are constantly 
under instruction, but the course is short. 
When it is considered that there are about 
600 officers of artillery, it will be seen that 
the army facilities for this important work 
need amplification and extension. 

“A penny wise, pound foolish” policy 
which pares down appropriations intended 
for this purpose is certainly not that most 
suited to our safety and dignity. 
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ON THE MAGNETIC QUALITIES OF SOME 
ALLOYS NOT CONTAINING IRON.: 


BY J. A. FLEMING AND R. A. HADFIELD. 


The exhibition by one of us (Mr. R. A. 
Hadfield) at the British Association 
meeting at Cambridge in 1904 of a sample 
of a magnetic alloy first prepared by Dr. 
Ifeusler, composed of copper, aluminum, 
and manganese, having aroused consider- 
able interest, we felt that the quantitative 
measurement of the principal magnetic 
constants of such a material would be of 
very considerable interest. We, there- 
fore, undertook at the earliest moment 
experiments with this object in view, and 
the following paper contains an account 
of the preliminary results obtained. 

For the purposcs of exact magnetic 
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measurements it was necessary to prepare 
the material in the form of homogeneous 
rings in regular form. This part of the 
work was undertaken at the Hadfield 
Steel Works, Sheffield, and in the early 
part of January, 1905, two such rings of 
alloys not containing iron were sent to 
the Pender Electric Laboratory of Uni- 
versity College, London, for the magnetic 
tests. These two rings were respectively 
numbered No. 1871 and No. 1888/7. 
Their chemical constitution was as fol- 
lows: the ring No. 1871 had the follow- 
ing composition: manganese, 22.42 per 
cent; copper, 60.49 per cent; aluminum, 
11.65 per cent. There is a certain amount 
of intermingled slag, probably two or three 
per cent, mostly consisting of MnO and 
SIO, and slight traces of other metals. 
Analysis showed that there was present 
also: carbon, 1.5 per cent; silicon, 0.37 
per cent; and iron, 0.21 per cent. Hence 
it may be said that nothing but a trace of 
iron occurs in this sample of alloy. The 


1 Paper read before the Royal Society, of London, on 
June i Á ? 
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other ring, No. 1888/7, had an approxi- 
mate composition: manganese, eighteen 
per cent; copper, sixty-eight per cent; 
aluminum, ten per cent; lead, four per 
cent. These alloys unfortunately have 
poor mechanical properties and are brittle 
and can not be forged. Rings were cast 
from the material and turned in the lathe 
to the desired form. The rings have been 
carefully shaped, their dimensions were 
then measured. Both rings had approxi- 
mately a mean diameter of 12.4 centi- 
metres and a square cross-section of ap- 
proximately one centimetre axial depth 
and one centimetre radial breadth. Each 
ring had four diametral lines, marked 
on it at angular intervals of forty-five 
degrees. As the ring No. 1871 was very 
slightly tapered, measurements were made 
on the front and back face and the means 
taken as follows: 
OUTSIDE DIAMETER OF RING NO. 1871. 


Along 


At Back {At F ti M 
re in Gra. in Oma. in Cms. 
1—5 | 12.890 | 12.860 | 12.875 
2—6 | 12.984 | 12.358 | 12 371 rad veil 
B—T | 12.802 | 12.368 | 12.380 | So's. ws 
4—8 12.380 Mss 


12.390 | 12 370 


The axial depth and radial breadth 
were then measured in the same eight po- 
sitions: 


- Breadth. 
Position, § {_—————_________-— Depth 
Back Front 
1 1.056 1.050 1.060 
2 1.056 1.044 1 052 
3 1.058 1.044 1.058 
4 1 058 1.050 1.062 
7 1.060 1.042 1.056 
6 1.064 1.046 1.058 
7 1.062 1.046 1.058 
8 1.064 1.042 1 054 
e—a 


The resulting mean dimensions of the 
ring are as follows: 


RING NO. 1871. 


Mean outside diameter ........... 12.37865 cm. 
Mean inside................. a. 10.2713 “ 
Mean breadth........... TETT 1.0526 ‘ 
Mean depth.......... .......... 1.0572 “ 
Area of cross-section ........ ... 1.1129 sq. cm. 
Length of magnetic circuit or mein 

perimeter. ...............200. 46.576 cm. 


The ring was then carefully wound over 
with primary and secondary electric cir- 
cuits. These consisted of double silk- 
covered copper wire, well insulated with 
shellac varnish. The ring was first given 
a coat of shellac varnish made up with 
absolute alcohol and after drying was 
wound over with four separate secondary 
circuits, placed in the four quadrants. 
These each consisted of one layer of silk- 
covered copper wire (No. 30 S. W. G.) and 
were numbered respectively 1, 2, 3, and 4, 
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The turns were counted by more than one 
observer, and after varnishing and drying 
the outside width and depth over the 
winding was again measured so as to cal- 
culate the excess of the area included by 
the median line of each secondary wire 
turn, over and above the cross-sectional 
area of the ring of alloy itself. The re- 
sults were as follows: 


Mean Outside | Mean Outside 
Secondary Nomber of | Depthin | Breadth, in 
Coil. Wire in Coil. Centimetres | Centimetres 
Over Winding./Over Winding. 


208 1.1415 


1 1.154 

2 197 1.152 1.137 
3 204 1.150 1.140 
4 207 1.150 1.185 


The secondary coils were then covered 
with a layer of silk tape and varnished, 
and after drying, the primary magnetizing 
coil was wound on in three layers. This 
consisted of No. 18 double cotton-covered 
copper wire, the three layers having 
respectively 217, 206, and 197 turns. 


Between each layer a winding of 
varnished silk tape was interposed. 
The ring so wound over uni- 


formly with secondary and primary coils 
was mounted on a board with screw term- 
inals at the ends of the various circuits. 
From the dimensions taken, the mean area 
included by the central line of one turn 
of the secondary circuit can be calculated, 
and it is 1.2097 square centimetres. Since 
the mean cross-sectional area of the ring is 
1.1129 square centimetres, the difference 
between these two must be reckoned as an 
air space which is traversed by the mag- 
netic flux due to the primary coil alone. 

The magnetic measurements were made 
in the usual way with a ballistic gal- 
vanometer. A Paul movable-coil ballistic 
galvanometer, having a periodic time of 
about four seconds, was employed. The 
secondary coil on the ring was joined in 
series with the galvanometer coil, with 
a resistance box and with a secondary 
standardizing coil, which last was inserted 
in the interior of a long helix or primary 
standardizing coil, in which a known mag- 
netic field could be created by a measured 
current. The currents were measured by 
a potentiometer. The usual methods were 
adopted for determining the magnetiza- 
tion curve and the hysteresis loops of a 
sample of magnetic material in the form 
of a ring. A known primary current was 
reversed through the primary coil on the 
ring and the throw of the ballistic gal- 
vanometer observed. The meaning of the 
deflection was interpreted by breaking or 
reversing & measured current through the 
primary standardizing coil. It is not nec- 
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essary to enter into details of the arrange- 
ments, as they are familiar to every one 
in the habit of using the ballistic gal- 
vanometer for magnetic measurements. 
The cyclical magnetization curves were, 
in all cases, taken by applying to the ring 
a known maximum magnetizing force, 
and then dropping suddenly from this to 
a smaller value in the same direction, or 
to one in the opposite direction. In this 
manner the change in the flux, passing 
through the secondary coil in passing from 
a certain maximum flux to a lesser or 
TABLE I. 


MAGNETIZATION CURVR OF MAGNETIC ALLOY NO. 
1871, TAKEN WITH MAGNETIC FORCES VARY- 
ING FROM Í TO 50 C. G. B. UNITS. 


Magnetic Flux 


Magnetizin Force! 


Density in C. G. S.| Permeability. 
in C. G. 8. Units. i ens ane G bility 
H. B. It, 
1.10 18.6 16 9 
2.19 | 32.45 14.8 
3.28 oe. 90 17.35 
4 28 TIT 18.15 
5.48 100.05 18.25 
6.57 122. 18.65 
7.66 144.4 18.86 
8.46 167.5 19.8 
9 86 192 3 19 52 
10.95 218.0 19.9 
12.04 238.5 19.8 
18.14 270.0 20.54 
14.28 294.8 20.7 
15 32 322 0 21.06 
16.41 351.6 21.4 
17.50 385.0 22.0 
18 60 419.0 22.5 
19.70 464.0 28.82 
20.80 496.5 23.84 
21.90 530.0 24 2 
23 0 564.0 24.5 
24.1 599.0 24 82 
25 2 636 0 25.22 
26.28 649.0 25.05 
27.4 708.0 25.64 
28 5 133.0 25.88 
29.6 750.0 26.35 
30.7 811.0 26 4 
31.8 | 815.0 25.56 
32.85 | 877.0 26.7 
83.95 i 922 0 27.15 
35.05 955.0 27.24 
87.25 1,030.0 | 2766 
89.45 1,096.0 27.78 
41.6 | 1,162.0 27.94 
48 9 | 1,236.0 28.15 


oppositely directed flux, was determined 
and the cyclical magnetization curves set 
out as usual. Since the area included by 
the median line of-one turn of the second- 
ary circuit exceeds slightly the actual 
cross-sectional area of the ring, a neces- 
sary correction was applied in reducing 
the observations to obtain the true flux 
density in the metal itself from the ob- 
served or apparent flux density as calcu- 
lated from the galvanometer deflections. 
If B’ is this observed flux density, B the 
true flux density, and H the magnetizing 
force, then from the dimensions given 
above we have 1.1129 B = 1.2097 B’ — 
0.0968 H. 

In the first set of observations an or- 
dinary magnetization curve was taken, 
with gradually increasing magnetizing 
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forces (H), the flux density (B) being 
measured by reversing the force at each 
stage, and the corresponding permeability 
values (#) being calculated for each 
value of B. The reduced figures of ob- 
servation are given in table i. 

A second magnetization curve was sub- 
sequently taken, carrying up to force to a 
much higher limit—viz., 225 C. G. S. 
units, as far as it was safe to go without de- 
stroying the insulation of the primary 
coil. The figures obtained are given in 
table ii. 

TABLE II. 


MAGNETIZATION CURVB OF MAGNETIC ALLOY NO. 
1187, TAKEN WITH MAGNETIC FORCES VARY- 
ING FROM 4 TO 225 C G. 8. UNITS. 


Magnetizing Force! Magnetic Flux 


in C. G. S. Units. Dens t, in C. G. S.| Permeability. 
nits. 
H. B. H. 
4.36 75 64 17.86 
8.74 160.21 18.34 
13.12 260.56 19.88 
17.45 344.83 19.78 
21.83 467.9 21 43 
26.23 597.96 22.80 
80.77 749.21 24.35 
35.26 844.36 23 95 
39 47 1,054.0 26.70 
43 86 1,207.1 27.53 
48.15 1,858.1 28 20 
52.68 1,463.9 27.79 
57.04 1,604 9 28.13 
61.36 1714.3 27.94 
65.58 1,828. 1 27.87 
69.83 1,911.0 21.87 
74.28 1,986.9 26.75 
78.47 2,049.5 26.00 
83.21 2,163.1 26.00 
88.20 2,221.0 25.18 
91.80 2,272.7 24.76 
95.98 2,803 5 24 00 
100 38 2,385.0 23.77 
104.92 2,412 9 22.99 
109.49 2.441 3 22.30 
113.71 2,497 1 21.96 
118.26 2 552 7 21.59 
122.93 2,571.6 20.92 
127.0 2,606. 1 20.52 
181.68 2 662.7 20.22 
136 0 2,690.8 19.78 
140.09 2,716.7 19 89 
144.79 2,773.0 19.15 
149.42 2.799 0 18.78 
168 5 2,802.0 17.14 
225.43 3,013.1 


The observations recorded in table ii 
are plotted into a curve in Fig. 1, and 
show that the magnetization curve for this 
magnetic alloy possesses all the well-known 
characteristics of a magnetization curve of 
the ferromagnetic metals—iron, nickel, 
or cobalt. They show also that the per- 
meability is a function of the flux density, 
and has a maximum value of nearly 
twenty-eight. 
~ The next step was to take a number of 
cyclical magnetization curves, carrying the 
material through a magnetic cycle of op- 
erations, and employing various and in- 
creasing maximum values for the mag- 
netic force. 

In the tables 11 to ix below are re- 
corded the reduced results showing the 
magnetic force and corresponding flux 
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density in the case of the various cycles, TABLE VI. 
the maximum value of the magnetic MAXIMUM MAGNETIZING FORCE = 40 C. G. 8. UNITS. 
force in either positive or negative direc- 
tion being given for each cycle. The re- Boe nee e j aa ne a | 3: 
. | i 1,077. 17.23 801.9 2. 5.8 19.45 203.88 
sults of all these observations are em- 3431 | 10427 | 1469 | 762.7 9.29 843.1 21.65 | 319.98 
bodied in a series of hysteresis 100ps or 32.32 1,019.0 12,82 728.0 6.36 286.0 24.25 423.68 
cyclical magnetization curves, which are ade elie vee ot oe rah pl phe 
given in Fig. 2. The range of maximum = 39 woi eol ae | 13.02 ae 30.58 Dy 
magnetic force for the various cycles ex- 31.05 864 3 264 | S212 15 30 3147 | 88.68 975.1 
tended from ten to seventy C. G. S. units. 18.89 829.8 0.0 464.9 17.2 102.83 4000 | 1,112.0 
! | 
TABLE III. : 
CYCLICAL MAGNETIZATION CURVE FOR MAGNETIC TABLE VII. 
ALLOY NO. 1871. | MAXIMUM VALUE OF MAG- MAXIMUM MAGNETIZING FORCE = 50 C. G. 8 UNITS. 
NETIZING FORCE = 10 C. G. 8. UNITS. ee 
Force Positive and | Force Negative and Bias = TH B: soHi; B: | et B; 
Decreasing. | Increasing. 46.87 1,888.8 24.91 1,122 0 5.50 | 5424 | 84.69 772.8 
ti Süit 45.56 1,876.1 22.33 1,085.0 8.47 -452.9 | 38.35 918.0 
Magnetizing Fur Density Magnetizing | pix Density 43.16 1,350.8 20.73 | 1,058 9 | 12.92 202.86 43.67 1,144.0 
C.Q S Units. in C.G.S. logs Units. in C. G. 8. 40.88 1,327.1 18.67 | 1,031.8 ` 17.77 | 8759 | 45.66 . 1,253.9 
Units. Units. 39.01 1,303 8 17 04 999.4 2215 132.1 | 48.0 1,864.0 
E B | H B 35 58 1,264.6 15 26 975.5 26.52 381 1 ' 500 1,419.3 
a l oan 33.89 1 457.7 13.69 922.1 30.03 522.0 |... eee 
9 06 170 4 1.095 5.69 3 
7.92 149.9 9 956 22 95 32.35 1,221 9 5 91 880.9 oe Merah sachs sa 
ae res mente n 30.10 | 1.1893 425 | 768.8 ~~ 
5.59 115.7 446 69.03 23.13 1,167 3 00 | 648 | | | 
4.43 06.32 5.598 93.08 
8.255 77.22 6.627 115.15 
2:186 57.73 7.726 188.2 TABLE VIII. 
1.09 87.87 9.023 | 167.0 À 
0.0 16 32 10.0 184.3 MAXIMUM MAGNETIZING FORCE = 60 cC. G. 8. UNITS. 
| : 
+H. B. | +H. B. | ee B. | —H. B. 
The numbers under the column headed’ 55.05 1,561.5 2756 | 1,286.2 | 6.56 | 351.74 36.17 807 0 
ae i 54.56 1,559.1 22.25 1,158.5 10 62 406.01 40.88 1,003.0 
+ H are the gradually decreasing but posi 50.03 1,509.6 | 19.73 | 11220 | 15.16 | 240.29 45.53 | 1,278.0 
tive values of H, to which the force is re- 45.87 1,460 4 n: A 3 l we 62.0 | 50.15 1.449.8 
. . 40.58 1.406 8 97 956.4 23.61 132.9 53.16 1,557.3 
duced each time from the maximum value 361o | 1,849.0 5.78 | 868.6 28 29 3816 | 54.98 | 16131 
+ 10. The numbers under the heading 82.85 | 1,2996 0.0 745.8 31.68 | 560.0 | 60.0 1,612.9 
— H are the negative values of H, to 
which the force is suddenly changed from TABLE IX. 
+ 10. MAXIMUM MAGNETIZING FORCE = 7() C. G. 8. UNITS. 
The corresponding values of B delineate 
one-half of the hysteresis loop. +H. B. +H. B. -H. B. —H. B. 
65 17 1,859.9 31.60 1,495.5 5.87 769.1 55.14 1,457.8 
TABLE IV. 61.42 1,823.6 22.40) 1,350.6 13.88 487 .2 63.33 1,693.7 
ae 55 29 1,763.2 18.51 1,206.0 28.52 18.8 65.65 1,797.5 
MA SIMUN VADUS a tach TAING TORCE E= 50.52 1,708.0 8.64 |1,1158 82.14 429.4 66.35 1,855.3 
20 C. G. 8. UNITS. 45.94 1,664.0 nee 925 6. 40.12 790.2 6865 | 1,855.1 
baa —— B 40.75 1,604 1 ere 49.14 1,292.0 70.0 1,904.9 
H. B. | —H. B. 3 | 
17 42 418.4 | 2.31 61.85 
ee ae | aca inns square centimetres, and by division by 47 TABLE X. 
ee oe | oe peg the energy loss in ergs per cubic centi- CYCLICAL MAGNETIZATION CURVES AND H38- 
60, . . : . TEtEK8I8S ENERGY LOSSES PER CYCLE OF 
6 633 0338 || 1816 917.4 metre per cycle of magnetization was ob- OREI MTOR MO. ETI. 
on a ae a tained. The final results are set out in ~_--_---- — — ~- 
0.0 106.5 20.0 452.1 table x. Maximum Value of the | Yajue of | los in Bess 
. Magnetizing Force in 
From the figures in table x a curve ©. 6.8. Units in Each the Flux | percub.cm. 
Cycle. eget = per Cycle 
yele. =area,4 77, 
TABLE V. >> a ae 
H max. Bmax. E. 
MAXIMUM VALUE OF MAGNETIZING FORCE = 30 C. G. 8. UNITS. ee nes T; ee 
10 184.3 85.02 
+H. B. +H. B. — H. B. —H. B. 20 452.1 464 8 
28.48 758.6 13.21 521.45 2.46 199.27 17.62 242.76 > ee Lost 
25.57 713.35 10.97 492.86 4.47 142.66 19.84 355.1 50 1419.3 6 836 0 
23.76 684.2 8.87 447.16 6.68 86.58 21.88 468.8 60 Taino 7 258.0 
22 19 660.3 6.61 401.92 8.86 19 03 24.41 551.7 50 "859.9 10.880.0 
19.74 627 9 4.39 356.4 11.17 48.9 26.55 666 4 fu: meus 
17.88 598 3 2.46 822.15 13.15 128.0 28.43 745.75 = —— 
15.53 561.08 0.0 263.38 15.24 157.0 30.00 773.8 


The figures in the above tables having 
been set out in the form of hysteresis 
loops or cyclical magnetization curves, 
the areas of these curves were taken in 


can be set out (see Fig. 3) which de- 
lineates the relation between E and Bmax., 
or the energy expenditure required to 
carry the magnetic alloy through one com- 


plete magnetic cycle of operations, and 
the maximum value of the flux density 
during that cycle. This curve is shown 
in Fig. 3 (on the left hand) as a curve 
concave upward. If, instead of plotting 
in terms of E and Bmax. as taken from 
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table x, we plot the logarithms of these 
quantities, we obtain nearly straight line, 
as shown on the right-hand side of dia- 
gram 3. 

The values in table x show that the 
energy loss per cycle may be represented 
as an exponential function of the maxi- 
mum flux density by an expression of the 
form 

KE=y Biazi 
where n is some exponent and y some 
constant. 

We find the numerical values to be best 
represented by the expression 

E = 0.0005495 BZ 

The exponent n in the case of iron, 
nickel, and cobalt is a number not far 
from 1.6. In the case of this alloy the 
hysteretic exponent between H,,,, = 10 


and Hama. = 70 has a much higher value, 
viz., 2.238, 
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fia, 2.—Hysteresis Loops or Cycitic MaG- 
NETIZATION CURVES. 


From the above observations we are 
then able to draw the following conclu- 
sions : 

1. The alloy No. 1871, composed of 
copper, aluminum, and manganese, in the 
proportions mentioned above, exhibits 
magnetic properties which are identical 
with those of a feebly ferromagnetic 
material. 

2. The magnetization (or B, H) curve 
is of the same general form as that of 
a ferromagnetic metal such as cast iron, 
and indicates that with a sufficient force, 
a state of magnetic saturation would most 
probably be attained. 

3. The alloy exhibits the phenomenon 
of magnetic hysteresis. It requires work 
to reverse the magnetization of the ma- 
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terial and to carry it through a magnetic 
cycle. 


4. The material has a maximum per- 
meability of twenty-eight to thirty, which 
is not greatly inferior to that of the values 
reached for cobalt or a low grade of cast 


Less in Irgo. per Cyele por oub. om. 
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Fra. 3.—HysTeresis ENERGY Losses. 


iron for small magnetic forces, and occu- 
pies a position intermediate between the 
permeabihty of the ferromagnetic and 
the merely para-magnetic bodies, such as 
liquid oxygen and ferric chloride. 


5. The material exhibits, therefore, the 
phenomenon of magnetic retentivity and 
coercivity. It is not merely magnetic, but 
can be permanently magnetized. 


We are led by these results to conclude 
that the magnetic properties of this alloy 
must be based on a certain similarity of 
molecular structure with the familiar fer- 
romagnetic metals. The hypothesis 
which best fits the facts of ferromagnet- 
ism is that materials such as iron, nickel, 
and cobalt are composed of molecular 
groups which are permanently magnetic, 
and that the process of producing or 
changing the evident magnetization of a 
mass of these metals consists in arranging 
or disturbing the positions of these molec- 
ular magnets. Since, then, we have in 
this alloy an instance of fairly strong 
ferromagnetism produced by an admix- 
ture of metals nossessing in themselves 
separately no such property, it follows 
that ferromagnetism per se is not a prop- 
erty of the chemical atom, but of certain 
molecular groupings. The importance of 
this fact can not be easily overstated. It 
shows us that in svite of the fact that 
ferromagnetism has been hitherto re- 
garded asthe peculiar characteristic of 
certain chemical elements—iron, nickel 
and cobalt—it may, in fact, depend es- 
sentially on molecular grouping com- 
posed of a comparatively large number of 
molecules, and, hence, it may be possible 
to construct alloys which are as magnetic 
or even more magnetic than iron itself. 

[Note added June 2—We have fur- 
thermore conducted experiments on the 
magnetic qualities of the alloy No. 
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1888/7, and we find them generally to 
be similar to those of the alloy No. 1871. 
The alloy No. 1888/7 has less manganese 
(about five per cent) and more copper 
(about eight per cent) in it than the alloy 
No. 1871. In addition, alloy No. 
1888/7 contains four per cent of lead. 
The magnetization curve of the alloy No. 
1888/7 was taken with gradually increas- 
ing magnetizing forces up to H = 220. 
The magnetization curve is rather flatter 
than that of ring No. 1871, and the 
maximum permeability reaches a value of 
only fourteen for sample No. 1888/7, in- 
stead of nearly twenty-eight. A series of 
hysteresis loops was taken between the 
same limits of magnetizing force as in 
the case of ring No. 1871, and from their 
areas a curve set out showing the hys- 
teresis loss in ergs per cubic centimetre 
per cycle (E) in terms of the maximum 
value of the flux density during the cycle 
(Bix.). We found that the relation of 
these two quantities could be expressed 
by an exponential function, viz.: 
E = 0.000776 Bras. 

Hence it appears that for both alloys 

No. 1871 and No. 1888/7 the hysteretic 


exponents are not very different, being 


respectively 2.238 and 2.288, whereas the 
hysteretic constants are very different, 
being respectivelv 0.0005495 and 0.000- 
776. It is clear, therefore, that both these 
alloys, although magnetic, have far greater 
hysteresis than pure iron, nickel or cobalt, 
for corresponding cycles of magnetization. 
We hope to find opportunity of carrying 
out similar experiments at various tem- 
peratures, as the determination of the 
critical temperature at which these alloys 
will lose their magnetic susceptibility 1s 
evidently a very interesting matter. | 
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' The Calcium Carbide Industry 
in France. 

A recent report from United States 
Consul Robert P. Skinner, at Marseilles, 
France, deals with the calcium carbide in- 
dustry in that country. The principal 
centres of the calcium carbide industry in 
France are in the Alps and the Pyrenees, 
particularly in the environs of Bellgarde, 


Grenoble, Nice and Tolouse. At present 
there are eleven manufactories capable of 
producing 40,000 tons of calcium carbide 
annually. The total amount sold during 
the year 1904 was only 18,000 tons. The 
French manufacturers are protected 
against importations by the Bullier patent, 
and the price of carbide is maintained 
at a little under forty dollars per ton. 
The standard article is one which will 
give off 300 litres of gas per kilogramme 
of the carbide. The retail price is $67.55. 
The merchandise is packed, according to 
the wish of the buyer, in metal tins con- 
taining 100, 65 or 50 kilogrammes. | 
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INSULATION TESTING — APPARATUS 
AND METHODS.) 


BY C. E. SKINNER. 


In the design and selection of apparatus 
for making disruptive tests, a number of 
points must be taken into consideration. 
Some of these are: (1) maximum testing 
voltage; (2) frequency of the testing cir- 
cuit; (3) static capacity of the apparatus 
to be tested; (4) variation of the testing 
voltage; (5) measurement of the testing 
voltage; (6) provision for locating faults; 
(7) portability of the testing apparatus; 
(8) rating of the testing transformers. 

For lower voltage apparatus the testing 
voltage is usually several times the normal 
rated voltage of the apparatus. For the 
higher voltages it is rarely more than 
double the rated voltage. For direct-cur- 
rent street railway work tests of over 
5,000 volts are rarely required. For 
2,000-volt lighting service, tests of from 
4,000 to 10,000 volts are required. Trans- 
mission lines require higher voltages and 
occasionally test voltages of 200,000 are 
needed. In regard to frequency it may be 
stated that for a given output the lower 
the frequency, the larger the transformer 
required. Also for a given condition of 
test a larger output testing transformer 
will be required for high than for low 
frequencies. 

Small samples of insulation require but 
a small output in the testing transformer, 
but with large machinery or cables a much 
larger output is required on account of the 
current necessary to charge the apparatus 
or cable, considered as a condenser. Little 
cr no additional transformer capacity is 
required for ordinary testing beyond that 
supplying charging current, as shown by 
the formula I= 2 r x 10x Ex C 
X N, in which I is current in amperes; 
E, volts; C, microfarads; N, cycles per 
second. This is the formula for the flow 
of current to a condenser when a sine-wave 
clectromotive force is applied to its ter- 
minal. 

There are three principal methods of 
varying the testing voltage. By varying 
the field of the generator, a variation of 
from fifty per cent of normal rated voltage 
to a slight amount above the normal volt- 
age. By means of a resistance in series 
either with the primary or secondary of the 
testing transformer, connected to a con- 
stant-potential source of supply, a cheap 
method of varying the test voltage is ob- 
tained. The third method is variation by 
steps, and a considerable range of voltage 
may be obtained by bringing out loops 
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3 Abstract of paper read before the National Electric 
Light Association, Denver, Col., June 7, 1905. 
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from the high-tension side of the trans- 
former, with further combinations of the 
low-tension windings. Very close regula- 
tion of the testing voltage may be ob- 
tained by the use of a second transformer 
connected direct to the line, and which 
has a large number of loops in its sec- 
ondary connected to the primary of the 
testing transformer through suitable dials. 

A still further variation of the voltage 
may be obtained in most transformers by 
providing a symmetrical arrangement of 
the high-tension windings, which may be 
connected in multiple, multiple-series, or 
series. Four equal combinations will give 
three voltages at which the transformer 
may be used at its full rated capacity, 
these being twenty-five per cent, fifty per 
cent and 100 per cent of the maximum 
rated voltage. 

The testing voltage in the lower voltage 
work may be measured by measuring the 
primary voltage and multiplying by the 
ratio of transformation. This method may 
be inaccurate when the electrostatic capac- 
ity of the apparatus under test is large. 
The voltage may also be measured by volt- 
meter readings across the high-tension cir- 
cuit, the readings being taken across the 
whole or only part of the high-tension 
windings. Direct-reading voltmeters of 
the current-operated type used in series 
with a non-inductive resistance may be 
emploved. 

The spark-gap in the high-tension cir- 
cuit may also be employed, but this method 
has few advantages and many disadvan- 
tages. Special voltmeter windings may 
be placed on the transformer in such a 
manner as to give more nearly the 
actual ratio of transformation than can 
be obtained by measuring the voltage 
of the primary circuit. Still another 
method of measuring the testing volt- 
age is by means of a step-down trans- 
former in the high-tension circuit, 


connected to a voltmeter. This is a satis- 
factory method when the voltage is low, 
but is expensive with high voltages. 

When a testing transformer is to be used 
for routine cable testing, where the tests 
are applied for some length of time with 
but short intervals between tests, the rat- 
ing may properly be made on the time 
temperature basis. For nearly all other 
work the rating can be on the basis of the 
maximum current that the transformer 
can deliver for short periods of time. It 
should be apparent that each class of work 
will require a special rating, and that 
there will be wide differences between 
the different classes. 

The materials to be tested are so diverse 
that only general rules as to the methods 
to be followed can be given. 

To insure uniformity of results tests 
on similar products should of course al- 
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ways be made in the same manner, and it 
is always desirable to check tests on new 
materials with results of tests on materials 
of the same class whose qualities are 
known, the check tests being made at the 
same time and under the same conditions. 

For sheet material, metal terminals 
with the edges well rounded to prevent 
concentration of electrostatic flux at the 
sharp edges, should be used. 

In testing solids the effect of heat due to 
dielectric losses is an important factor in 
the results, particularly when large con- 
tacts are used and tests are long continued. 

Aside from the heating effects the 
method of applying the voltage when test- 
ing samples of material is not of much 
Importance. It is important, for purposes 
of comparison, that the same method be 
used for different samples of material of 
the same general class. As the actual 
breaking-down point is desired in most 
tests on material, the voltage must be ap- 
plied in predetermined steps, or the rate 
of increase must be such that voltmeter 
readings can be taken and the exact point 
of breakdown determined. For low- 
voltage tests the step-by-step method, 
keeping the primary voltage constant and 
determining the test voltage by ratio, is 
recommended for rapid work. For higher 
voltages, say above 20,000 or 25,000, the 
slow increase of voltage, either by steps 
without opening the circuit or by smooth 
increments. No single test should be 
taken as an index of the dielectric strength 
of any material, but the average and low- 
est of many tests should be considered. 

In the testing of dynamos, motors, 
transformers, cables, etc., the static capa- 
city of the apparatus under test becomes 
of more importance, especially with the 
higher-voltage tests, requiring larger test- 
ıng apparatus and greater care in the ap- 
plication of the testing voltage. 

Tests on finished apparatus are usually 
not made to determine the ultimate break- 
ing-down strength, but to determine 
Whether or not the insulation as a whole 
will stand a certain predetermined test, 
allowing a factor of safety over the work- 
ing voltage. It is good practice in manu- 
facturing work to test each part as it is 
finished, as well as the completed appara- 
tus, in order that any defective workman- 
ship or material may be discovered before 
the parts are finally assembled. 

Transformers are sometimes tested by 
their own voltage, this giving a plan dif- 
ferent from any of those described above 
and requiring no testing transformer. In 
such tests, one side of the high-tension 
winding is connected to the low-tension 
and the iron, and then the transformer 
operated at a potential sufficiently above 
the normal to give the necessary test 
voltage. The other side of the high- 
tension winding is then connected in the 
Same way, and the test repeated. Atten- 
tion should be called to the fact that in 
this test the middle part of the winding 
receives but half the total test voltage 
to ground and low-tension coils, there 
being a uniform grading of test voltage 
along the winding from the middle point 
to the outer ends. : 
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The Lewis and Clark Exposition. 


HE Lewis and Clark Exposition at 
| Portland, Ore., commemorating 
the hundreth anniversary of the 
discovery and exploration by Lewis and 
Clark of the Oregon country, is ideally 
situated for an exposition and for the ac- 
companying electrical effects. Both have 
been utilized to the fullest extent. On the 
gradually sloping ground, rising from a 
natural lake, are the exhibition palaces, the 


(By Our Special Correspondent.) 


. Frosted lamps are used exclusively for 
illumination and decoration and give a 
soft mellow light. For outlining the 
buildings and such work the ordinary type 
of incandescent lamp is used. The equip- 
ment consists of 100,000 four to twenty- 
four-candle-power lamps. For the walks 
and promenades about 5,000 Meridian 
lamps of fifty candle-power are used. A 
special fixture carrying from six to twenty- 


single insulator. Because of objections to 
damaging the trees this experiment was 
tried, with entire success. ‘The wire is 
run underground to the trees, up the 
trunks through iron pipes and then dis- 
tributed. 

There is no steam generated within the 
grounds, it having been found that the 
Portland General Electric Company 
would furnish power cheaper than it could 


SUNKEN GARDENS AND AGRICULTURAL GARDENS, LEWIS AND CLARK CENTENNIAL EXPOSITION, PORTLAND, ORE. SHOWING 


whole lying against a background of 
mountains covered by virgin forest. The 
contour of the ground has not been 
changed. | 

= Near the Washington and California 
buildings the original forest trees have 
been utilized for a park, adding greatly 
to the landscape effect. The grounds are 
compact and have allowed an electrical 
treatment scarcely possible under other 
circumstances. 


DETAIL OF ELECTRIC LIGHTING FIXTURE. 


seven lamps has been devised for them. 
The color of the earth adds greatly to the 
diffusion and the grounds appear very well 
lighted. 

In Centennial Park, around the Wash- 
ington building, a very pretty effect has 
been got by hanging the lamps in the 
trees among the leaves. At a distance it 
gives the effect of a gigantic Christmas 
tree, 5,000 lamps and twenty miles of rub- 
ber-covered wire were used, but not a 


be generated by the exposition manage- 
ment. Though this company has water 
power, it has installed two 1,500-kilowatt 
steam turbines to carry the fair load. In 
addition it furnishes 500 horse-power in 
direct current for pumping. To keep the 
water pure, the lake is being maintained 
above the level of the Wilamette river by 
a dam, and 25,000,000 gallons of water are 
pumped into it daily. 

After a careful consideration of the con- 
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ditions, a two-wire systein of distribution, 
which greatly reduced the copper invest- 
ment, was decided upon. Within the 
grounds are two miles of 220-volt and ten 
of 110-volt conductors, all underground. 
These are carried in simple wooden boxes, 
the former of one by twelve-inch lumber, 


the latter of one by eight-inch, fastened 


by glass and porcelain insulators. Despite 
the heavy rains the drainage is so good 
that no trouble has been experienced. 

In the submarine illumination in the 
lake an interesting point was noted. The 
frosted lamps took up so much water in a 
few days as to completely ruin them. A 
lamp is now being sought which will re- 
move this difficulty. 

In the government display, which is of 
a very high standard, are included types 
of the electrical equipment of the army 
and navy, both ordinary and wireless. It 
is a very well arranged exhibit. The 
Electricity, Machinery and Transportation 
building, though somewhat away from 
the line of travel, gets its quota of visi- 
tors. This western country is virtually 
the parent of long-distance transmission 
lines and much interest is displayed. There 
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John A. Roebling’s Sons Company, the 
Northern Electrical Manufacturing Com- 
pany, the Holtzer-Cabot Electric Com- 
pany, the Pacific Steel and Wire Company 
and the Standard Underground Cable 
Company. 


G. W. K. HARTMAN. 
Portland, Ore., July 15. 
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day would be celebrated in years to come 
with all manners of fire and noise, which 
have since struck deeper grounded terror 
to the insurance fraternity than it did at 
the time to the mother country, he did 
not dream in his presage that electricity, 
which his colleague, Dr. Franklin, had 
brought to the fore twenty-five years 


THE GOVERNMENT BUILDING AT NIGHT, LEWIS AND CLARK CENTENNIAL EXPOSITION, 
PORTLAND, ORE. 


THE GRAND STAIRWAY, LEWIS AND CLARK CENTENNIAL EXPOSITION, PORTLAND, ORE. SHOWING THE FORM OF ELECTRIC FIXTURE USED. 


is scarcely a farm that has not a little 
water power. 

As exhibitors the American electrical 
manufacturers are represented as follows: 
the General Electric Company, the West- 
inghouse Electric and Manufacturing 
Company, the Western Electric Company, 


The Use of Electricity in Celebrat- 
ing the Fourth. 

When John Adams wrote to his com- 
patible spouse, Abigail, on the evening of 
July 4, 1776, announcing the adoption of 
the Declaration of Independence, and in 
his patriotic frenzy foretelling that the 


agone, would have a part in these cele- 
brations. | 
Electricity has from time to time added 
to the new methods for the national holi- 
day. 
A part of the celebration at Boston, 
July 4, 1863, consisted of three arc lights, 


July 29, 1905 


one on the dome of the State House, 
another on the corner of the Park and 
Beacon street, and the third on the hill 
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beyond description” appears to be ex- 
cessive in the light of what is accomplished 
at the present time. 


NrenT View oF GROUNDS, SHOWING REFLECTION IN THE LAGOON, LEWIS AND CLARK 
CENTENNIAL EXPOSITION, PORTLAND, ORE. 
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procession by telephone’ was that 
of the Columbian procession at 
New York in October, 1892, when 


Thomas Byrnes, the superintendent of 
police, had ʻa large number of telephone 
booths built along the line of march and 
from his office directed every movement, 


including several cases of engineering 
which required prompt. action. 
Since that time the equipment of police 


record stations with telephones enables 
the supervision of a procession over al- 
most any usual route in a city without the 
installation of special apparatus. 

New England boys in many places cele- 
brate “the night before” in a sonorous 
manner, more in touch with their own ex- 
uberance than that of their elders who 
forget that they were once boys. 

In some towns pandemonium is let 
loose as soon after sundown as gunpowder 
shows the flash, and in other towns they 
must restrain themselves until midnight 


ELECTRIC LiGHTs WERE STRUNG THROUGHOUT 


THESE TREES, MAKING UP A SPECTACULAR NIGHT PICTURE. 


on the southerly part of the Common, 
which is now the site of the Soldiers’ 
Monument. 

These arc lights were sustained by large 
batteries of many cells and the expense 
of $1,500 for what was described in a 
contemporaneous account as “wonderful 


The telegraph was used at an early day 
to supervise the great civic processions 
which are used in some parts of the 
country on these celebrations, but it has 
been superseded by the telephone of late 
years. 

The 


first instance of operating a 


or even 4 A. M., when a stroke of the fire 
alarm announces that the lid is off. 

The band concerts and fireworks cele- 
brations are helped by the usual festoons 
of incandescent lamps, which are shut off 
when the set pieces are fired, and in this 
manner electricity adds to the comfort 
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of the occasion by restraining the tendency 
to disorder which would otherwise occur 
during the intermittent darkness. 

On one Fourth of July P. S. Gilmore, 
the great bandmaster, had an enormous 
massed band, in which the bass drum parts 
were played by a number of cannons which 
were fired by electricity. 

As the park of artillery waa necessarily 
a short distance at the rear of the band, 
they were fired a little in advance of the 
bass drum beats, and this duty, requiring 
a thorough performer, was entrusted to 
no less a musician than Dr. Eben Tour- 
gee, the director of the New England Con- 
servatory of Music. 

That beacon fires should blaze from hill 
to hill is but the action of traits of pre- 
historic heritage, but it has remained un- 
til 1905 for such a beacon fire to be set 
by electricity. 

On Lookout Hill in Salem, which is 
one of the highest points of land in the 
county, a pile of hogsheads, railroad 
sleepers, and other combustibles fifty 
feet square and eighty feet high was 
erected for the occasion. 

At midnight the mayor of Salem struck 


the fire alarm for the celebration to be- . 


gin, and in the presence of a concourse 
of 30,000 people the top of this immense 
pile was ignited from a distance of about 
600 feet by space telegraphy. 

The apparatus was made and operated 
by John J. Brophy, a young man only 
eighteen years old, who is employed in 
the electrical business. 

A few years ago the city government 
of Lynn, Mass., considered the proposi- 
tion of one prominently connected with 
the General Electric Works in that city to 
give an electrical fireworks celebration, 
in which it was promised that the lights 
would be more dazzling and the explosions 
more deafening than those of any other 
methods hitherto used, but other coun- 
sels prevailed, and the usual fireworks of 
Chinese origin were given, and it may 
remain for us to chronicle such an elec- 
trical celebration a year to come. 
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BOOK REVIEW. 


“The Copper Handbook.” Vol. v, 1905. 
Houghton. Mich. Horace J. Stevens 882 
pages. 61¢ by 9 inches. Supplied by the 
ELECTRICAL REVIEW at $5 in buckrum bind- 
ing with gilt top, and at $7.50 in full library 
morocco and full gilt. 

This is the fifth annual edition of “The 
Copper Handbook.” The volume is 
divided into sixteen chapters devoted to 
the history, uses, terminology, geology, 
geography, chemistry, mineralogy, finances 
and statistics of copper. The larger por- 
` tion of the book is devoted to the chapter 
containing a detailed description of the 
copper mines of the world—3,489 in num- 
ber. These descriptions range from two 
lines to twelve pages, according to the im- 
portance of the property. Originally the 
book was a strictly local publication, the 
first issue being devoted exclusively to 
Lake Superior mines. In five years it has 
become a standard reference book, and is 
used in every country on the globe that 
produces copper. 


ELECTRICAL REVIEW 


THE CONVENTION OF THE NATIONAL 


ELECTRICAL CONTRACTORS’ ASSO- 
CIATION OF THE UNITED STATES, 
AND THE ELECTRICAL EXHIBITION. 


BOSTON, MASS., JULY 15-22. 


As announced in the last issue of the 
ELECTRICAL REVIEW, the annual conven- 
tion of the National Electrical Contrac- 
tors’ Association of the United States was 
opened by a formal meeting of the na- 
tional directors on Tuesday, July 18. On 


Wednesday, July 19, an open session was. 


held. On Thursday and Friday executive 
sessions of the National association were 
held, the election of officers taking place 
on the morning of Friday, July 21. The 
following officers were elected for the en- 
suing year: 


kee. 
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Illinois—Arthur Frantzen, Chicago. 

Indiana—G. M. Sanborn, Indianapolis. 

Iowa—Edward Kunkle, Des Moines. 

Maryland—P. K. McCay, Baltimore. 

Massachusetts—S. B. Wetherbee, Bos- 
ton. 

Michigan—F. J. Mines, Detroit. 

Minnesota—S. S. Sanford, Minneapo- 
lis. : 

Missouri—W. A. Curran, St. Louis. 

New Jersey—Paul H. Jaeling, Newark. 

New York—James R. Strong, New 
York city; M. C. Barnes, Troy, and 
James Hilton, Syracuse. 

Ohio—E. M. Lawton, Cincinnati. 

Pennsylvania—K. R. Keller, Philadel- 
phia. 
Wisconsin—George W. Rohan, Milwau- 


HEADQUARTERS OF G. M. Gest AT THE ELECTRICAL EXHIBITION IN MECHANICS’ HALL, 
Boston, Mass , JULY 15-22, 1905. 


President—James R. Strong, New 
York city. 

First vice-president—W. I. Gray, Min- 
neapolis, Minn. 

Second vice-president—W. C. Mc- 
Intire, Philadelphia, Pa. 

_ Third vice-president—F. E. Newbery, 
St. Louis, Mo °° .4. 

Treasurer—John R. Galloway, Wash- 
ington, D. C. 

Secretary—W. H. Morton, Utica, N. Y. 

Sergeant-at-arms—J. C. Stearns, Buf- 
falo, N. Y. 

l DIRECTORS. 

For Arkansas—T. B. Martin, Little 
Rock. aa 

Connecticut—E. M. Baldwin, Hart- 
ford. z 

District of Columbia—Cyrus Mantz, 
Washington. 


The entertainment included the an- 
nual dinner at the Hotel Brunswick on 
Wednesday evening. On Wednesday morn- 
ing the ladies were conducted on an all- 
day trolley trip, visiting Brookline, Au- 
burndale, Waltham, Lexington, Bedford 
and Concord. On Thursday the members 
and guests, including the ladies, made a 
trip to Nantasket Point Hotel, where a 
shore dinner was served. On Friday trol- 
ley trips were made in and about Bos- 
ton, visiting Bunker Hill, the navy yard, 
Charlestown, Somerville, Powder House 
Hill, Arlington, Arlington Heights, 
Mount Auburn, Watertown, Cambridge 
and Harvard University. 

A very complete summary was given 
last week of the exhibitors and represen- 
tatives at the electrical exhibition, which 
was held in Mechanics’ Hall, July 15-22. 
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The accompanying illustrations will dis- 
play some of the features of the decora- 
tions and exhibits. 

The Trumbull Electric Manufacturing 
Company, Plainville, Ct., exhibited a 
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this opportunity has undoubtedly been in- 
strumental in acquainting the contractors 
and the public at large with the facilities 
of the Trumbull company for turning out 
this material. 


HEADQUARTERS OF THE GENERAL ELECTRIC COMPANY AT THE ELECTRICAL EXHIBITION, 
MECHANICS’ HALL, Boston, Mass., JULY 16-22, 1905. 


complete line of switches, cutouts, rosettes, 
combination switches, weatherproof sock- 
ets, -porcelain-base switches, flush recep- 
tacles, cord adjusters, pendant switches, 
switchboards, panel-boards, iron service 


The Thompson-Bonney Company, In- 
corporated, New York city, had on ex- 
hibition an electrical revolving display 
and metallic showcase. This showcase 
may be equipped with four or six trays, 
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HEADQUARTERS OF THE WESTINGHOUSE ELECTHIC AND MANUFACTURING COMPANY AT TRE 
ELECTRICAL EXHIBITION, MEcHANICS’ HALL, Boston, Mass , JULY 15-22, 1905. 


boxes, fuse blocks and panel cutouts. This 
exhibit afforded the Trumbull company an 
excellent opportunity for displaying its 
goods to advantage. The material shown 
attracted a great deal of attention, and 


eight or ten inches wide; eight or twelve 
miniature lamps; a one-ninth-inch varie- 
gated colored cylinder extending the full 
length of the case, containing one six- 
teen-candle-power lamp to one running 
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foot. When the current is on the trays, 
with their contents, the miniature lamps 
and the illuminated colored cylinder all 
move noiselessly, effecting a brilliant dis- 
play of the goods and a changeable illumi- 
nated sign. The wording on the sign may 
be changed as often as desired. | 

The Valentine Electric Sign Company, 
Atlantic City, N. J., exhibited a remark- 
able display of electric signs. The com- 
pany manufactures a stock letter suit- 
able for mounting in any kind of a frame 
or bracket. It enables the dealer to buy 
the manufactured parts and assemble 
them the same as a cluster. The parts are 
made entirely of iron, even to the mould- 
ing and trim. The electric signs of this 
company are fitted exclusively with “Mun- 
der” lamps. The company was represent- 
ed by Mr. C. F. Munder, president, and 
Thomas E. Valentine, vice-president and 
general manager. 

The exhibit of G. M. Gest, New York 
and Cincinnati, was presided over by Mr. 
W. T. Jackson. As the illustration here- 
with shows, the principal feature of the 
display was a large sign calling attention 
to the company’s offices and the work it 
performs. A handsome series of photo- 
graphs showing typical construction work 
going on in the various parts of the coun- 
try was displayed, and these photographs 
attracted considerable attention. 

Mr. R. A. Schoenberg, proprietor of 
the Sarco Company, New York city, dis- 
tributed as a eouvenir a notebook in the 
shape of a new pendant switch. This is 
a new six-ampere, 125-volt, quick-break 
switch, and was on exhibition connected 
to a regular arc lamp. In addition to the 
new switch there were a number of other 
“Sarco” specialties, including the well- 
known “Noscru” specialties and the “Mid- 
get” push switch. 

The display of the General Electric 
Company, Schenectady, N. Y., was lux- 
uriant with palms and potted plants. A 
feature of this exhibit was the new two 
and one-half-watt incandescent lamp. The 
company’s exhibit was brilliantly il- 
luminated at all times with these lamps, 
and as this was the first exhibition to the 
general public where the new metallized 
filament has been shown, a good deal of 
interest was demonstrated. These lamps 
were shown in three sizes—No. 3, No. 4 
and No. 5, the watt consumption being 
125, 187.5 and 250 watts per lamp, re- 
spectively. The lamps are used with a 
special line əf Holophane pagoda reflec- 
tors, which are made in two forms, one 
distributing light in a downward direc- 
tion, and the other concentrating it more 
to the vertical. The actual efficiency is 
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stated by the company to be twenty per 
cent greater than the best obtained from 
the highest efficiency incandescent lamps 
of the past, on an equal basis of life. The 
mercury-arce rectifier is also clearly shown 
in the illustration. This was turned on 
a 220-volt, single-phase circuit, deliver- 
ing 110 volts direct-current, the load 
being a circuit of the new incandescent 
lamps. This rectifier had a capacity of 
thirty amperes, and was shown in regular 
operation. A collection of small motors 
of various types was shown, including the 
new automobile motor, and a miscellane- 
ous collection of standard electric motor 


fans. In the electric cooking line the new 
flat-iron was shown. An interesting 


feature of this exhibit was the mutoscope 
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whir of a direct-driven cotton loom. This 
cotton loom was driven by an induction 
motor without the interposition of a fric- 
tion clutch. This form of drive is a de- 
parture, and is said to be giving great 
satisfaction. In addition to these features 
there was a fine display of three-glower 
Nernst lamps. The frosted globes were 
exhibited with a reflector, and the opal 
globes, which were a little larger in size, 
were exhibited without the reflector. This 
form of Nernst lamp is meeting with 
great popularity for various phases of il- 
lumination. A conspicuous part of the 
display was an archway of incandescent 
lamps. Suspended beneath this were 


Cooper Hewitt mercury vapor lamps of 
various capacities. 


A fine line of are 


HEADQUARTERS OF THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, AT THE ELECTRICAL 
EXHIBITION, MECHANICS’ HALL, Boston, Mass , Jury 15-22, 1905. 


pictures showing races between the Gen- 
eral Electric locomotive and a standard 
steam-drawn train on the New York Cen- 
tral lines. Views of the workmen leaving 
the General Electric works were also 
shown, and moving pictures were dis- 
played of the Baltimore & Ohio electric 
locomotive and the New York subway 
trains. These trains are operated by Gen- 
eral Electric motors with multiple unit 
control. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., occu- 
pied all of the grand platform of the 
exhibition hall. A spectacular feature of 
this display was the static sign, which 
~ showed myriads of streamers darting out 
from the letters which spell the name of 
Westinghouse. Along with the crackle 
and roar of this high-tension sign was the 


lamps was shown, and a very complete dis- 
play of measuring instruments, together 
with various apparatus, such as trans- 
formers, small motors, etc., made up a 
very pleasing representation of Westing- 
house products. 


The Benjamin Electric Manufacturing ` 


Company, New York city, made an 
elaborate display of clusters, the brass 
work and unfinished parts of this appa- 
ratus exciting a great deal of favorable 
comment. The Benjamin “Arc-Burst” 
was displayed to advantage. The clusters 
were shown in many styles, both with and 
without reflectors. 

A number of the manufacturers dis- 
tributed souvenirs, several of which were 
of a distinctly practicable nature. The 
souvenir from G. M. Gest was a horn- 
handled, two-blade pocket knife. The De 
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Veau Telephone Manufacturing Company 
distributed a celluloid foot-rule in a 
leather carrying-case. The Diehl Manu- 
facturing Company distributed a match- 
less match safe. The Jamaica Plain Elec- 
tric Company distributed a souvenir in 
the form of a cast-iron mould after the 
type of a Gleason moulding box, and the 
Eastern Electric Cable and Wire Com- 
pany distributed a unique desk clock. 
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Organization of Indiana Telephone 
Association. 

On July 12 a meeting of telephone men 
representing the independent telephone in- 
terests of Indiana was held at Winona, 
Ind. About seventy-five telephone men 
were present, representing probably about 
40,000 telephones. The call was made by 
Theodore F. Thorward, president of the 
Indiana Mutual Telephone Association. 

A constitution and by-laws was pre- 
pared by the committee on organization, 
and this was adopted by the association. 
The plan of organization includes the 
formation of eleven districts, which will 
be represented. in state meetings by dele- 
gates. Each district will have a president, 
who will be a vice-president in the state 
organization. State officers were elected 
as follows: 

George W. Beers, Fort Wayne, presi- 
dent. 

Charles S. Norton, Indianapolis, secre- 
tary and treasurer. 

Vice-presidents were elected for the 
eleven districts as follows: 

First district—Theodore F. Thorward, 
South Bend. 

Second district—W. L. Moellering, Fort 
Wayne. 

Third district—Walter J. Uhl, Logans- 
port. 

Fourth district—Oliver P. Freiburg, 
Lafayette. 

Fifth district—Thomas A. Bromley, 
Jr., Muncie. 

Sixth district—Charles 
Terra Haute. 

Seventh district—W. W. Mendenhall, 
Indianapolis. 

Eighth district—A. C. Lindenmuth, 
Richmond. | 

„Ninth district—W. C. Curil, Peters- 
burg. 

Tenth district—C. D. Knoefel, New 
Albany. 

Eleventh district—W. R. Swarthout, 
Rising Sun. 

The meeting was addressed by J. B. 
Hoge, Cleveland, Ohio, president of the 
National-Interstate Telephone Associa- 
tion. 


F. Duffin, 
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Notes on Iron Loss. 

An experimental research has been 
made by Mr. F. Lydall to determine 
whether the Steinmetz law for hysteresis 
loss holds good with densities as high as 
20,000 lines per cubic centimetre. As a 
large magnetizing force was required, it 
was essential that the iron loss should be 
measured directly, and not estimated as 
the difference between the total loss and 
the loss due to the resistance of the mag- 
netizing coils. The samples of iron tested 
were stamped rings built up so as to form 
a fairly thick ring, and on this were wound 
four coils. Under these four windings 
there was a layer of fine wire distributed 
uniformly around the ring. The direct 
measurement of the iron loss was ob- 
tained by means of a wattmeter, one coil 
of which was connected to the fine wire 
on the ring, while the other was connected 
in series with the magnetizing coil. The 
watts measured by the wattmeter were 
therefore dependent on the back electromo- 
tive force in the windings, and not on the 
applied electromotive force. Readings of 
the average value of the back electromotive 
force were obtained by means of a direct- 
current voltmeter and a commutator. The 
results of the tests plotted show a loss 
curve which deviates from that calculated 
according to Steinmetz’s law, with induc- 
tions above 18,000 the observed values 
being higher than those calculated. The 
difference may be accounted for by assum- 
ing that the hysteresis loss increases more 
rapidly than the 1.6 power of the induc- 
tion, or that the induction curve is dis- 
torted, or that leakage takes place which 
sets up eddy currents, this being possible 
due to the character of the magnetizing 
winding. In the writer’s opinion the solu- 
tion of the problem is to be found by 
examining the curves for a number of 
generators. ‘These curves do not follow, 
throughout their range, either the law of 
the 1.6 power or the law of the square. 
The shape of the curve changes gradually 
from approximately the square to higher 
powers. This change invariably takes 
place when the saturation curve begins to 
bend over. The higher up on the satura- 
tion curve, the greater is the slope of the 
iron loss curve, or the higher the power 
of its variation. From these considera- 
tions it is safe to assume for practical 
purposes, that the hysteresis loss varies as 
the 1.6 power of the induction, even up 
to the highest values, and therefore the 
additional loss must be due to unaccount- 
ed-for eddy currents. Analyzing the iron 
loss in the teeth, it is found that there 
is a considerable loss, in addition to the 
hysteresis and normal eddy currents in 
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the plates themselves, and this additional 
loss follows, to a certain exteat, the satura- 
tion curve, and depends partly upon the 
saturation of the teeth. This loss must 
take place at the surface of the iron, and 
it is suggested that the greater part of 
it is due to leakage lines which begin to 
pass from the pole-face to the cast-iron 
end-plate of the armature when the teeth 
become saturated. The loss is therefore 
proportional to the square of the frequency 
and to the square of the magnetizing am- 
pere-turns. The author has analyzed a 
good many curves, and has found that 
this explanation holds good in many cases. 
This suggests that this explanation might 
be easily tested by taking comparative 
curves on the same armature with different 
air-gaps, or by fitting the magnetic shields 
over the end-plates so as to cover, as nearly 
as possible, the ends of the armature, these 
end-plates remaining stationary while the 
armature revolves. — Electrical Review 
(London), June 23 and July 7. 


The American Railway Mechanical 
and Electrical Association. 

The annual convention of the American 
Railway Mechanical and Electrical Asso- 
ciation will be held in Philadelphia, Pa., 
September 25 and 26. Standing commit- 
tees have been appointed to consider the 
following subjects: 

“Controlling Apparatus,” J. S. Doyle, 
master mechanic, Interborough Rapid 
Transit Company, chairman. This report 
will consist of two papers, one entitled 
“Multiple Unit Systems of Train Con- 
trol,’ by Hugh Hazleton, and one on 
“Street Car Controllers,” by W. A. Pear- 
son. 

“Way Matters,” F. G. Simmons, super- 
intendent of construction and mainte- 
nance of way, Milwaukee Electric Railway 
and Light Company, chairman. Mr. Sim- 
mons will read a paper entitled “Cast 
Welding,” and will give a summary of the 
entire report of the committee. The other 
papers are “Thermit Railway Welding,” 
by George E. Pellissier; “Zine Welding,” 
by H. B. Nichols and C. B. Voynow, and 
“Electrical Welding.” 

“Brakes,” A. F. Carver, chief engineer, 
Public Service Corporation of New Jer- 
sey, chairman. This report will include 
a paper entitled “The Track Brake,” by 
F. F. Bodler. 

“Maintenance and Inspection of Elec- 
trical Equipments,” William Pestell, 
chairman. This report will include data 
prepared by Mr. Pestell and Mr. H. E. 
Farrington. 

“Power Stations,” Fred Bushnell, chief 
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engineer of the Rhode Island Company, 
Providence, R. I., chairman. This report 
will also include a paper on “Power Dis- 
tribution,” by C. H. Hile, superintendent 
of wires, Boston Elevated Railway Com- 
pany; and a paper on “The Power Station 
Load-Factor as a Factor in the Cost of 
Operation,” by L. P. Crecilius. 
ae 
The Leitner-Lucas Train-Lighting 
Dynamo. 

An improvement has been made re- 
cently in the Leitner-Lucas train-lighting 
system, consisting in an alteration of the 
dynamo so as to make it completely 
self-controlling, and doing away with the 
demagnetizing exciter used previously. In 
the system as it is now employed on a 
number of European roads, the voltage 
of the generator is kept constant, inde- 
pendent of speed, by means of a small 
exciter mounted on the dynamo shaft, 
which supplies current to a set of demag- 
netizing coils on the main dynamo field. 
In the newer design this demagnetization 
is brought about by adding a second pair 
of brushes to the main dynamo. These 
are placed at right angles to the main 
dynamo brushes. Each of these auxiliary 
brushes is taken with one of the main 
brushes to form a pair from which cur- 
rent is supplied to the demagnetizing coils. 
Obviously the greater the speed of the 
dynamo, the greater will this demagnetiz- 
ing current be; and the characteristics of 
the machine, as shown, give a practically 
constant voltage with a variation in speed 
from 500 to 2,100 revolutions per minute. 
When the direction of rotation is reversed 
it is necessary not only to shift the posi- 
tion of all the brushes, but to change the 
field connections. On the new dynamo, 
which is a four-pole machine, there are 
four main brushes and two auxiliary 
brushes.—Electrician (London), July 7%. 


American Engineers in London. 

The J. G. White Company interests, of 
New York and London, are creating a 
considerable stir in London building cir- 
cles. The office building for the Inter- 
national Navigation Company and the new 
Ritz Hotel are being constructed along 
the most advanced American engineering 
and contracting lines. The satisfaction of 
London owners with this phase of the 
American invasion is attested by the in- 
creasing amount of business which these 
companies are receiving. The latest con- 
tract is for the construction of an apart- 
ment house adjoining the French Em- 
hassy, on Knight’s Bridge, London, W. C., 
facing Hyde Park. The apartment house. 
when completed, will be one of the finest 
in the citv of London. 
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Electrical Patents. 


An improvement in telephone systems 
is the subject matter of a patent granted 
to William W. Dean, of Chicago, Ill., who 
has assigned his entire interest in the pat- 
ent to the Kellogg Switchboard and Sup- 
ply Company, of the same place (No. 794,- 
348, dated July 11, 1905). The invention 
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and the connection terminals, and is 
adapted to be cperated when a connection 
is established with the line by the con- 
nective means to render the line signal 
inoperative. 

The Westinghouse Electric and Manufac- 
turing Company controls a patent granted 
to Ray P. Jackson, of Wilkinsburg, Pa., 
on an electrical controller (No. 794,358, 


AD 
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relates to improvements in telephone sys- 
tems, and more particularly in the type 
known as “two-wire” telephone systems. 
The invention includes a line-circuit which 
avoids certain defects. For instance, there 
need be no relay contacts in the talking- 
circuit of the line, the cutoff relay may 
be very simple in construction, since only 
an ordinary relay with one contact is re- 
quired, and the line is clickless, since the 
cutoff relays do not sever the normal bat- 
tery connection and the potential remains 
practically constant on the line during 
the operation of establishing connections 
with calling lines. A telephone line is 


employed with connections therefor. A 


line-signal controlling magnet and a com- 
mon source of current are connected with 
the line at the central office. Operator’s 
connective means are provided at the cen- 
tral office to establish connections with 
the lines of the system for conversational 
purposes through the medium of the con- 
nection terminals, the connection termin- 
als being conductively associated with the 
line during such connections. Means are 
provided under the control of the sub- 
scriber to permit a flow of current over 
the line from the source to operate the 
magnet and thereby the line signal. A cut- 
off magnet for the line is in series be- 
tween the line-signal controlling magnet 


dated July 11, 1905). The invention has 
for its object to provide a connecting de- 
vice between the main and reversing drums 
of a controller by means of whieh the re- 
versing drum is actuated by the operation 
of the main drum and is prevented from 
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independent operation. It has frequently 
occurred in the use of controllers in which 


the movement of the main drum 
serves to operate the reversing 
drum and in which no provision 
is made for locking the reversing 


drum in position, that the reversing drum 
has been moved accidentally by reason of 
vibration or other causes. Such accident, 
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besides being the cause of an interruption 
in the service of the apparatus governed 
by the controller, is also likely to result in 
injury to the controller or to the distribut- 
ing system, and it is the primary object 
of the invention to avoid these objections. 
In carrying out the invention a main drum 
and a reversing drum are employed, also 
means for actuating the reversing drum 
when moving the main drum and for pre- 
venting independent operation of the re- 
versing drum, this means comprising a 
plate mounted on the end of the main 
drum shaft having an approximately semi- 
annular groove and a projection. A plate 
is mounted on the end of the reversing 
drum shaft and is provided with spaced 
pins, one of which projects into the groove 
of the plate when the controller is in its 
running position and the other two of 
which engage respectively with the projec- 
tion when the controller is in its “off” 
position. 

Hubert Pfirmann, of Frankfort-on-the- 
Main, Germany, has patented in ‘this 
country an electrical switch, such as is 
used for sending current impulses into an 
electric circuit (792,845, June 20, 
1905). The present invention may be 
used in connection with a safety device 
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for railways invented by Mr. Pfirmann, 
and numbered 742,487, dated October 27, 
1903. In using the present invention as 
a means for operating such safety device 
on railway rolling stock, a source of elec- 
tric current is carried by the rolling stock. 
A movable current-reversing switch is 
connected with the source of current and 
is adapted to alternately connect the poles 
of the source of current with a track con- 
ductor. A device is employed for driving 
the switch by the movement of the rolling 
stock, also means for temporarily detain- 
ing the switch in an active position. An 
elastic device is arranged to be put under 
tension by the driving mechanism while 
the switch is detained. Means are also 
provided for throwing the detaining de- 
vice out of action and allowing the elastic 
device to throw the switch beyond its 
inactive position, this means being opera- 
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tively connected with the driving mechan- 
ism. 

A telephone exchange system has been 
invented by Harry G. Webster, of 
Chicago, Ill., and has been assigned to 
the Stromberg-Carlson Telephone Manu- 
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to a potential only slightly different from 
the potential of the test thimble of a busy 
line. An-operator’s telephone set is in- 


ductively associated with the test circuit, 


whereby a click is produced in the opera- 
tor’s receiver upon the application of the 


TELEPHONE EXCHANGE SysteM (H. G. WEBSTER.) 


facturing Company, Rochester, N. Y. 
(793,971, July 4, 1905). The invention 
relates particularly to the so-called “test- 
circuit” for uae in connection with mul- 
tiple exchange switchboards. The inven- 
tion is particularly well adapted for use 
in connection with telephone systems in 
which a source of current located at the 
central exchange is used for the purpose 
of supplying callers and signaling cur- 
rents to the subscriber’s substation ap- 
paratus. In the embodiment of the in- 
vention, a telephone line extends by its 
limbs from a substation to an exchange. 
A common battery is located at the ex- 
change for supplying talking and signal- 
ing currents to the line, cord-connect- 


ing apparatus being also located at the — 


exchange for connecting the line with 
another for conversation. A test thimble 


is normally disconnected from the battery. | 


Means are provided whereby the connec- 
tion of the cord-connecting apparatus 
with the line having a conductively com- 
pleted circuit through a substation trans- 
mitter causes the test thimble to be con- 
nected with the battery and charged to 
a potential intermediate between the po- 
tentiels of the terminals of the common 
battery. A  test-contact forms the tip 
contact of the calling plug associated with 
the cord-connecting apparatus connected 
through an impedance coil to an inter- 
mediate element in the common battery 
such that the test contact will be charged 


charged test-contact to the test thimble 
of a busy line. 

Arthur J. Mundy, of Boston, Mass., is 
the inventor of a submarine signal which 
he has assigned to the Submarine Signal 
Company, of Waterville, Me., and of 
Boston, Mass. (793,996, July 4, 1905). 
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SUBMARINE SIGNAL. 


The invention relates to that portion of 
a submarine signaling system which in- 
cludes the means for taking the sound- 
signals conducted by the water from a 
submerged signaling ‘apparatus from the 
water and transmitting them, preferably 
electrically, to a telephone receiver on a 
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vessel. This portion of the apparatus, as 
a whole, is named a “hydrophone.” The 
part of the hydrophone which is im- 
mersed in the water and receives sound 
impulses from it and transmits them is 
termed the “hydrophone-transmitter,” or 
for short the “transmitter.” The part 
which receives the impulses from the 
transmitter and delivers the sound to the 
hearer is called the “hydrophone-receiver” 
or the “receiver.” For use on vessels 
carrying machinery making noise, as, for 
instance, steamships, the inventor has 
discovered that it is desirable to take 


and transmit the sound signals conducted 
from the water by the water at a point 
away from the vessel and below the sur- 
face of the water and also while the ves- 
sel is in motion. The present hydrophone 
comprises a device the sound-transmitting 
portion of which is adapted to be let into 
the water from the stern of a moving ves- 
sel at any desired distance therefrom and 
at any required depth below the surface 
of the water, and the receiver portion of 
which is adapted to be carried on the ves- 
sel and to receive from the submerged 
sound-transmitter and the sound signals 
conducted to it by the water and deliver 
them audibly to the hearer on the vessel. 
It is preferable to employ as a means for 
holding the hydrophone-transmitter sub- 
merged a transmitter holder, which has a 
shape resembling that of a fish, which 
holder is provided with means whereby 
while being towed, it is caused to assume 
an upright position below the surface of 
the water and to maintain such position 
so long as it may be towed or in motion. 

Thomas J. Johnston, Brooklyn, N. Y., 
has assigned to the General Electric Com- 
pany, of New York, a patent granted to 
him on a lightning arrester (793,445, 
June 27, 1905). The invention has for 
its object to improve the protection which 
these devices afford to electrical machinery 
generating current at such potential as 
is liable to cause an arc to follow the 
action of the lightning arrester when it 
relieves the line of static charge. The in- 
vention comprises a plurality of spark- 


LIGHTNING ARRESTER. 


gap terminals, a direct connection be- 
tween one of the terminals and the cir- 
cuit to be protected, a ground connection 
from another of the terminals, a non- 
inductive resistance in the ground con- 
nection, and a device possessing electro- 
static capacity associated with the spark- 
gap terminals. 
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A New Form of Electrolytic Interrupter. 

The Wehnelt interrupter, while so con- 
venient for exciting induction coils, has 
several faults: its efficiency is low, being 
frequently less than twenty per cent, and 
for this reason the liquid heats rapidly un- 
til it ceases to act. To overcome these 
troubles inventors have cooled the liquid 
either by means of a cooling coil through 
which cold water flows, or by supplying a 
large volume of the liquid and causing 
this to circulate in its containing-jar. If 
the temperature can be kept down, and 
the interrupter made to work satisfactorily 
for a considerable time, the low efficiency 
is not of much importance. A recent in- 
genious arrangement to effect this purpose 
was exhibited a short time ago to the 
Physical Society, Paris, by J. Carpentier, 
of that city, and is here described by M. 
H. Armagnat. The liquid of the inter- 
rupter, which may be one of a number of 
solutions, was placed in a fairly large jar, 
so as to afford an ample supply. Into 
this liquid a lead tube, which forms one 
electrode, is inserted, reaching nearly to 
the bottom of the jar. The upper part 
of this tube is perforated both above and 
below the surface of the liquid, so as to 
allow any vapor to escape, and also to per- 
mit free movement of the liquid. The 
other electrode, which is a platinum wire 
mounted on an adjustable rod, is placed 
within the lead tube, projecting below the 
openings in the latter. When the device 
is in operation, the heat given off heats the 
liquid within the lead tube and causes a 
current to circulate, which keeps up a con- 
stant supply of fresh, cool electrolyte. 
The most satisfactory salt to use is one- 
tenth saturated solution of sulphate of 
magnesium, since this gives a good action 


and does not set free disagreeable gases.—° 


Translated and abstracted from La Revue 
Electrique (Paris), June 30. 
a 
The Starting of Induction Motors. 

A new method of starting induction mo- 
tors is described here by Mr. Frank Lewis, 
who has constructed a machine according 
to his designs. The author first takes up 
the various methods which are employed 
for increasing the starting torque of this 
type of motor, calling particular atten- 
tion to the method which he calls selective 
winding. The first machine of this type 
was designed by Bradley, and consisted 
of two entirely separate squirrel-cage ro- 
tors, of the same length, on one shaft, one 
of high and one of low resistance; and a 
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single stator, which could be made to 
traverse so as to embrace either rotor. At 
starting, the stator embraced the high- 
resistance rotor, and as the motor ac- 
quired speed, it was traversed gradually to 
embrace the other. In a later design the 
machine had two stators having separate 
windings. The rotors had squirrel-cage 
windings, and between the two a high-re- 
sistance ring connected all conductors. To 
start the motor the angular nositions of 
the poles remained the same, but the 
phases were altered with regard to one 
another, which was done by reversing the 
current in each phase of one stator. This 
caused the currents in the two rotors to 
flow in opposite directions, returning 
through the high-resistance ring at the 
centre. The objection to this type of 
motor was the long shaft required. A 
later type was designed by Deri. In this 
the conductors of low resistance were con- 
nected in series in a wave winding, but at 
a number of points were shunted by high- 
resistance connections. There was the 
same number of poles on the rotor wind- 
ing as on the stator. At starting, the 
number of poles on the stator was halved 
by means of a change in the connections. 
This change had the effect of making all 
the voltages on all the conductors of each 
of the rotor windings, when added to- 
gether, produce no pressure. The current, 
however, had a path through the high- 
resistance connections, making what is in 
effect a squirrel-cage winding. In a later 
machine Deri accomplished the same pur- 
pose by changing the number of poles 
from eight to six or from ten to eight, in- 
stead of halving them. The author’s mo- 
tor has a selective winding which does 
not require a complicated switch gear. 
By means of a simple switch the stator 
windings may be changed from north- 
south-north-south to north-south-south- 
north. The rotor has a wave winding of 
low resistance, and a squirrel-cage winding 
of high resistance. When starting, the 
last-mentioned arrangement of field poles 
is employed. This arrangement causes 
one-half of the wave winding to oppose 
the other half, so that no current will flow 
through it. The squirrel-cage winding, 
however, is active, and the motor starts 
as though it had lost one pair of poles. 
After full speed is attained the normal 
connection is made, and the wave wind- 
ing takes up the load.—Abstracted from 
the Electrical Keview (London), June 30. 


Electric Tanning. 


In concluding an article on the actual 
condition of the tanning industry, MM. 
Henri and L. Francois give a brief ac- 
count of the several electrical methods in 
use for hastening this process. In 1849 
a process was patented in England by 
Cross, which consisted in the use of an 
“electric vat,” one side of which was 
coated with sheet lead, and the other with 
zinc. These two plates were connected to- 
gether exteriorly by a brass wire. Meri- 
tens, in 1874, and Goubard and Kresser, 
in 1876, suggested causing electrolytic de- 
composition of the water in the tanning 
bath. In all of these processes the current 
employed was small, and the hides were 
maintained in the liquid without being 
agitated. In 1866 Worms and Ballé de- 
vised a method which maintained the hides 
in motion during the passage of the cur- 
rent. Their apparatus consisted of a sort 
of revolving drum four metres in diameter 
and one and one-half metres high, turning 
about a horizontal axle through which was 
introduced the tanning solution. They 
passed a current of ten amperes at seventy 
volts through the vat by means of two 
brushes and slip-rings. Plates project- 
ing radially from the axle acted as elec- 
trodes. In tanning by this process the 
largest hides were finished in five or six 
days. A calf skin was completed in two 
days. The leather resembled that obtained 
by the usual method, but the surface was 
rather more brittle. The rapidity of the 
action was thought to be due to the agi- 
tation of the hides, and to the presence 
of certain materials in the solution and 
the action of the electric current. The 
hides play the part of porous electrodes, 
within which gas is disengaged by elec- 
trolysis, and which inflates the hides and 
facilitates absorption of the tanning solu- 


tion. In the Pieper process the hides are 


suspended on a vertical axle, by means of 
which they are moved through the tanning 
solution. Landin proposed using high- 
tension alternating currents to prevent the 
oxidation of the tanning. The author be- 
heves that the electric current in tanning 
has brought into existence an interesting 
process which offers the advantage of fur- 
nishing a tanned hide in a short time and 
in an economical manner, in spite of the 
expense of the installation.—Translated 
and abstracted from La Revue Technique 
(Paris), May 10. 
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The Self-Operating Mercury Interrupter. 

A new design of mercury interrupter 
was exhibited at the recent meeting of the 
French Physical Society by M. A. Gaiffe, 
of Paris. The interrupter is of the tur- 
bine type, the revolving part being an 
iron cone suspended on a vertical spindle, 
point down. This cone is pierced by an 
inclined channel opening at the apex and 
at the rim. As the cone projects below 
the surface of the mercury when it is 
revolving, the centrifugal force draws the 
mercury up through the channel and dis- 
charges it at the side in a jet, where it 
comes in contact with a number of metal- 
lic points. Baffle plates arranged in the 
bottom of the containing-vessel prevent 
the body of mercury from rotating. The 
ingenious part of this device is the method 
by which it is propelled. The upper part 
of the spindle supports horizontally a four- 
pointed wheel of iron, which is held just 
above four electromagnets. The latter are 
excited by the intermittent current drawn 
from the interrupter, and the position of 
the contact points is adjusted so that as 
the circuit is closed by the stream of mer- 
cury a pull is exerted by each coil on one 
of the points of the wheel. The circuit is 
opened before the direction of pull is re- 
versed. To start the device it is only 
necessary to give the wheel a spin with 
the finger, when it will keep itself run- 
ning as long as the coil is in use. To 
regulate the speed of interruption two 
rheostats are employed, one placed in 
series with the interrupter and the coil, 
and the other shunted around the electro- 
magnets. ‘The first controls the current 
flow, as well as the frequency of interrup- 
tion; the latter simply varies the frequency 
of the make and break.—Translated and 
abstracted from L’Electricien (Paris), 


July 8. 
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The Evolution of Hydrogen from the Cathode, 
and Its Absorption by the Anode in 
Gases. 


While making an experimental study 
of the cathode fall of various metals in 
helium, it was observed by Mr. C. A. 
Skinner that, no matter how carefully the 
gas was purified, hydrogen radiation ap- 
peared persistently in the cathode glow 
when the discharge was tested spectro- 
scopically. Simultaneously with this ap- 
pearance there was a continuous increase 
in the gas pressure with time of discharge. 
Sceking the cause of this unexpected 
phenomenon, an apparatus was prepared 
for carefully purifying the helium and 
eliminating all other gases. Research 
with this device located the source of this 
hydrogen in the cathode and showed that 
the quantity of hydrogen evolved by a 
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fresh cathode obeys Faraday’s law for 
electrolytes, and that a fresh anode ab- 
sorbs hydrogen according to the same law. 
Tests were conducted with various metals, 
under various conditions. The following 
are some of the interesting conclusions 
drawn: in fresh electrolytes a hydrogen 
atom serves in all cases as the carrier of 
electric current from cathode to gas. With 
a gas filling of hydrogen the atom serves 
also as a carrier from the gas to the anode. 
In helium a hydrogen atom leaving the 
cathode discharges to the helium, and 
this transmits the current to the anode. 
the negative helium ion discharging with- 
out being absorbed. There is a consider- 
able concentration of free ions at the 
cathode surface. They do not discharge 
to the metal so long as it furnishes hydro- 
gen sufficient to carry the current. This 
condition may last several minutes. The 
positive hydrogen ion does not enter into 
electrical union with a metal, though a 
regatively charged hydrogen atom is read- 
ily absorbed by it. The generally accepted 
view, that the negative ion in gascs is of 
smaller magnitude than an atom, while 
the positive ion is of molecular or atomic 
magnitude, does not hold there. There 
is evidence that in hydrogen a hydrogen 
atom carries the current from the cathode 
to the gas, then again from the gas to 
the anode. This being true, any other 
form of ionization in the gas can not be 
expected. If this occur with hydrogen 
no other atomic ions should be expected 
under the same conditions in other gases. 
In other gases, however, the conditions 
are modified, since the negative hydrogen 
atom freed from the cathode might serve 
as an active ionizing agent. Some light 
is thrown by the experiments upon the 
problem as to why positive gas ions do 
not discharge to a negative metal, but 
instead draw out of the metal the negative 
hydrogen ions. An intimate association 
in the atomic form is necessary to a trans- 
mission of charge from gas to metal. 
Hydrogen in acids is universally the car- 
rier of positive electricity. In solutions 
of metallic salts the metals carry uni- 
versally the positive charge. In these 
experiments, however, there is an elec- 
trical union of hydrogen with the metals, 
and the hydrogen becomes the carrier of 
the negative charge. The natural union, 
therefore, of all gasea with metals should 
be that where the metallic atom is posi- 
tively charged and the gaseous atom nega- 
tively charged. If this condition be re- 
versed a union only takes place under 
very great external forces.—A bstracted 
from the Physical Review (Lancaster), 
July. 
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Tests on Starting Transformers. 

A study has been made by M. C. N. P. 
Johann of the phenomena occurring when 
a transformer is connected suddenly to a 
source of potential. The author finds 
that when a continuous current is started 
in a transformer that the current does not 
increase according to the exponential law; 
that the ratio of the tangents to the theo- 
retical and the actual curves of current 
growth, drawn from the origin, is about 
three to one. If the secondary circuit is 
closed on a resistance, the primary and 
secondary currents vary, first very quickly, 
and then more slowly than is the case if 
the secondary circuit be opened. The 
form of the curve is modified by the 
saturation of the iron, causing it to rise 
slowly at first to a point of inflection, and 
then to rise quickly. The remnant mag- 
netism varies the curve, the variation 
being different for different points in the 
hysteresis cycle. Applying an alternat- 
ing electromotive force of sinusoidal 
shape to the same transformer, the curve 
of current growth is different for dif- 
ferent phases of the electromotive force 
when the circuit is closed. When the cir- 
cult is first closed the current may reach 
a vaiue which will be greater than that 
flowing after some time, due to the rem- 
nant magnetism in the iron. If the pri- 
mary circuit of a transformer is closed 
at any moment whatever, the current 
which will flow will not be greater than 
the final value if the condition of the iron 
represents a point on the regular hys- 
teresis loop. The form of the curve 
during the period of establishment de- 
pends upon the value of the voltage at the 
moment of closing the circuit; on the 
ohmic resistance; on the electromotive 
force due to hysteresis; on the fall of 
potential due to Foucault currents; on the 
saturation of the iron; on hysteresis, 
which destroys the symmetry of the curve; 
and finally upon the magnetic viscosity, 
which has the effect of enlarging the hys- 
teresis cycle. The time required for the 
current to come to its normal] value is 
limited by the fall of potential due to 
ohmic resistance. If this is low the final 
value is reached slowly; if it is great, 
quickly. The action of Foucault currents 
is similar to that of ohmic resistance. If 
the secondary is closed on a resistance the 
primary current is the superposition of 
the idle current upon the secondary cur- 
rent. Tho time required for its normal 
value to be reached is then shorter, be- 
cause of the increased loss due to ohmic 
resistance.—7'ranslated and abstracted 
from the Bulletin de la Société Interna- 
tionale des Electriciens (Paris), June. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


General Electric Company’s National 
Electrical Code Standard Enclosed 
Fuses and Cutouts. 

The General Electric Company, Sche- 
nectady, N. Y., is now furnishing a com- 


250-VoLT, 31-60-AMPERE FUSE. 


plete line of National Electrical Code 
standard enclosed fuses and cutouts rang- 
ing from 3 to 600 amperes in both 
the 250 and 600 voltages. The cutouts 


250-VOLT, 65-100-AMPERE FUSE. 


and fuses are uniformly compact and 
durable and the insertion or removal of 
the fuses is easy and safe. 

For fuses rated from three to thirty 
amperes, 250 volts, cutouts similar to the 
Edison plug cutouts are furnished, and 
for fuses from thirty-one to sixty amperes, 


250 volts, two and three-wire main line’ 


and single branch cutouts are supplied. 
All other sizes of fuses are provided with 


250-VoLT, 30-AMPERE RENEWABLE Fuse PLUG. 


single pole cutouts. With all cutouts are 
used the General Electric wrought-copper 
cable terminals, with the exception of the 
thirty-ampere, 250-volt sizes. These are 
provided with washer and screw terminals. 

The fuses are of the well-known en- 


SINGLE-PoLE, 600-VoLT, 401-600-AMPERE 
CUTOUT. 


closed fuse type, ferrule or knife-blade 
contacts being used according to the re- 
quirements of the code. The knife-blade 
type, in addition to the standard parts, 
has a brace placed in each end of the 
tube to engage the screws which hold the 
end caps in place. The brace is rigidly 


attached to the contact blades. This forms 
a strong mechanical joint which does not 
depend solely upon the shearing strength 
of the fibre tube. The knife-blade con- 
tacts are of punched copper, and when 


THREE-WIRE, MAIN LINE, 250-VoLt, 3-380- 
AMPERE CUTOUT. 


used with the standard switch clips pro- 
vide the best form of contact. The parts 
being copper of high conductivity and 
generously proportioned the heating is re- 
duced to a minimum. 

In the ferrule type the contacts are 
made by phosphor-bronze clips designed 


THREE-WIRE, DoUBLE BRANCH, 250-VOLT, 
3-30-AMPERE CUTOUT. 


to give the utmost contact and elasticity 
in the smallest possible space. 

The renewable fuse plug consists of a 
brass tube with the lower end threaded 
to fit the standard screw shell, and the 
upper part insulated by a porcelain shell. 
There is also in the upper end a spring 
clip which receives the ferrule contact of 


Two-WIRE, Cross-OVER, 250-VoLT, 3-30- 
AMPERE CUTOUT. 


the reload, the ferrule on the other end 


forming the centre contact of the plug.. 


The reloads are the thirty and sixty- 
ampere, 250-volt enclosed fuses. 
Instructions for Installing Stom- 
baugh Guy Anchors. | 
W. N. Matthews & Brother, 219 North 
Second street, St. Louis, Mo., have re- 


cently published some descriptive matter 
giving instructions for installing Stom- 
baugh guy anchors. These instruction 
sheets have proved decidedly popular, 


Fic. 1.—Fıve anp Srx-INcH RopLEss Guy 
ANCHOR. 


and the illustrations are reproduced here- 
with. 

Fig. 1 shows the five and six-inch rod- 
less form of guy anchor, Fig. 2 the five 
and six-inch rod form, and Fig. 3 the 
eight, ten and _ twelve-inch form of 
anchor. The method of installation is 
as follows: a piece of galvanized strand 
or wire seven or eight feet long is at- 
tached to the eye of the anchor and 
passed through the hollow pipe of the 
wrench. The anchor is firmly keyed to 


Fig. 2.—FIive AND Srx-INcHh Rop Guy ANCHOR. 


the wrench, the wire drawn tight and 
firmly clamped flush with the cross of 
the wrench. This is shown in Fig. 4. 
It is important that the wire be tightly 
clamped above the cross, as otherwise the 
wrench will slip away from the guy 
anchor. The anchor is then screwed into 
the ground at the angle the guy wire is 
to run. This is carried to such a depth 
as the ground conditions will permit. 
When the anchor is installed at the great- 
est depth possible, the wire is unclamped, 
the wrench pulled out, and the guy wire 
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attached to the strand which is connected 
to the anchor. 

The method of handling the five and six- 
inch rod anchor is somewhat similar. The 
anchor is keyed firmly to the wrench, 
and a metal or wooden wedge is driven 


Fico. 3 —Eieut, TEN AND TWELVE-INcH Rov 
Guy ANCHOR. 
into the eye of the rod to keep the wrench 
from slipping. The anchor is screwed 
into the ground at the same angle the 
guy wire is to run, and when sunk as far 
as possible the wrench is removed and the 
guy wire attached to the eye of the rod. 
The method of installing the eight, ten 


bs 


Fio. 4.—METHOD OF INSTALLING THE GUY 
ANCHOR. 
and twelve-inch rod anchors is just as 
simple. A bar or other lever is placed 
in the eye of the anchor, and the anchor 
is ecrewed in as far as the ground condi- 
tions will permit. When the anchor is 
set the guy strand is attached to the eye. 
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Sargent Steam and Compressed 
Air Meter. 

The demand for a practical device 
which will measure or indicate to the ob- 
server the weight of steam flowing 
through a pipe has led to the invention of 
the Sargent steam and compressed air 
meter, an instrument which will indicate 
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Fia. 1—SARGENT STEAM AND COMPRESSED 
AIR METER. 
the weight of steam or horse-power irre- 
spective of the pressure. 

As this instrument is calibrated by 
weighing the steam passing through after 
condensing in a surface condenser, the 
indications in service must coincide with 
the indications determined in calibrating 
the meter, as the pointer necessarily has 
a different position for different quanti- 
ties of steam flowing through, and also a 
different position for different pressures. 
A meter carefully calibrated must be cor- 


‘rect when used in practice. 


Fig. 1 shows the improved form of the 
Sargent steam and compressed air me- 
ter. It is connected up in the steam pipe 
or by-pass, which allows all the steam that 
is to be measured to pass through, and 
this amount is indicated by the position 
of the needle on the dial. Meters are 
made “right” and “left,” so that when 
looking at the dial the steam may flow 
toward the right or left as purchaser de- 
8i ros. 

Fig. 2 shows the valve, valve stem and 
spring, showing the passage of the steam 
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and the moving parts. Steam enters from 
the left, and rising up around the valve 
stem guide, passes through a small hole 
and as the pressure increases raises 
the valve, allowing the steam to pase 
down between the cones and the valve 
seat to the discharge side of meter. As 
the valve stem k is open to the atmos- 


Fia. 2.—VaALvE,. VALVE Srzu 
AND SPRING. 


phere, the pressure on the discharge side 
of the meter tends to close the valve and 
force it to its seat. As the area of the 
valve steam is about two per cent 
of the valve area, it follows that there 
will be a two per cent difference in the 
pressure between the outlet and inlet side 
of meter, and that to maintain the dif- 
ference the valve will assume new posi- 
tions, depending on the quantity of steam 
flowing through. If the steam pressure 
were constant the rise of the valve would 
be in proportion to the weight of steam 
flowing through, but as the pressure in- 
creases more steam will go through a 
constant opening; or, what necessarily - 
happens, as the weight remains constant 
the opening will be less as the pressure 
increases. In order to compensate for 
variations in pressure a Bourdon spring 
is connected to the bottom of valve stem 
which moves the needle transversely as 
the pressure varies. With a constant 
weight of steam flowing through, the valve 
would be open twice as wide for fifty 
pounds pressure as it would be for 100 
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pounds pressure, from which we see that 
the horse-power lines go down as the 
pressure goes up. The meter is calibrated 
by weighing the condensed steam flowing 
through under different pressures and 
valve openings, and the trial dial thus 
obtained is transferred to the permanent 
metal dial of the meter. As the meter 
has but one moving part it is not liable 
to get out of order. 

The meter is manufactured in sizes 
one inch to six imches by the Sargent 
Steam Meter Company, 1290 First Na- 
tional Bank Building, Chicago, Ill. 
oa 
Electricity for Closing Bulkhead 

Doors. 


It has been rumored, says the Western 
Morning News, Plymouth, England, sev- 
eral times that at last the admiralty have 
decided to deal with the question of water- 
tight doors in a drastic manner. The 
present system is in many respects un- 
satisfactory, and there is no evidence that 
the admiralty have profited by the terri- 
ble lesson conveyed by the “Victoria” dis- 
aster. Curiously enough, the navy which 
has most energetically faced the problem 
is that of the United States. In sixteen 
- of its newest warships and cruisers 
what is known as the “Long Arm” system 
has been adopted. By this means the 
bulkhead doors and armor hatches are 
electrically operated in such a way that 
the officer at the central station on the 
bridge by turning a wheel can close any 
one of the doors and the hatches. While 
control is exercised from this central sta- 
tion, there is no interference with local 
control. The officer on the bridge has the 
assurance that in closing any doors in case 
of emergency he is not endangering the 
life of any one who may be in one of the 
compartments, because any such man, on 
wl ichever side of the door he may be, has 
within easy reach a handle by which he 
can himself control the movement of the 
door for sufficient time to enable him to 
escape. The system is worked by electric- 
ity instead of by hydraulic power, which is 
a considerable advantage, since the few 
wires which are necessary may be laid 
throughout the ship without difficulty. 
The “Long Arm” system has been in 
operation in the American navy for a con- 
siderable time. The doors are tested every 
month, and the crew thus have every op- 
portunity of becoming familiar with the 
system. In the “Victoria” disaster we 
had an illustration of the terrible results 
of an inadequate system of bulkheads. If 
the cellular structure of the ship is to be 
preserved and means of communication 
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provided from compartment to compart- 
ment, it is essential that the officer on the 
bridge should be able to control the whole 
installation. 

The “Long Arm” system of control 
possesses the advantages of electrical con- 
trol from a central station without en- 
dangering any of the crew by the sudden 
closing of a door. The American navy is 
the only one which has adopted this 
method of dealing with the bulkhead door 
difficulty. It is said that the British ad- 
miralty propose to remove the source of 
danger by abolishing all communication 
by means of doors, each compartment 
being absolutely sealed and connection 
from one to another obtained only by 
means of passage above the water-line. 
It is evident that this method, if severely 
adopted, will lead to great waste of time 
and energy, and it will be interesting to 
know whether the authorities at White- 
hall have seriously taken into considera- 
tion the solution of the problem which has 
recommended itself to the Navy Depart- 
ment at Washington. It is certain that 
the British naval attaché in the American 
capital has studied the “Long Arm” sys- 
tem and forwarded reports. These may 
quite conceivably have been unfavorable 
to the “Long Arm” system, but if this be 
the case, they are in direct conflict with 
the mature opinion of American officers. 
The authorities of the United States Navy 
appear to be more completely impressed 
in favor of the “Long Arm” system year 


by year, and it would be surprising if the 


present board of admiralty did not 


strictly investigate its claims before em- 
barking upon a method of complete sub- 
division, which can not fail to lead to 
great inconvenience and might in certain 
circumstances be inimical to safety, owing 
to the impossibility of getting from one 
compartment to another and ensuring 
satisfactory ventilation. Possibly, how- 
ever, there is no solid foundation for the 
decision which rumor attributes to the 
board of admiralty. 


The Available Supply of Platinum. 

The Croselmire & Ackor Company, 42 
Walnut street, Newark, N. J., platinum, 
gold and silver refiners, announce that the 
situation in Russia is becoming so serious, 
and the supply of available ore so scarce, 
that it is possible, and not at all improba- 
ble, that before the first of the year it will 
be almost impossible to purchase platinum 
in quantities of any account. Prices are 
advancing almost daily, and in the next 
month or so the price of platinum will be 
very high. Platinum to-day is worth from 
$21 to $21.50 per troy ounce, according to 
the quantity. 
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An Electric Water Purifier. 

The Electric Water Purifier Company, 
52 Broadway, New York city, has placed 
on the market an electric water purifier, 
the invention of Mr. M. F. Adams, the 
vice-president and general manager of 
the company. 

The accompanying illustration gives a 
good idea of the appearance of this purifier. 
The apparatus consists essentially of two 
platinum receptacles, one smaller than 
and fitting inside of the other. Each of 
these platinum receptacles has a ring of 
perforations about three-quarters of an 
inch below the open top. The receptacles 
are further fitted with one-eighth-inch 
felt filtering pads. Each receptacle is 
locked to a hard-rubber or ebonite top by 
a bayonet catch. As the receptacle is 
locked to the top support, contact is made 
with a terminal and binding-post, to which 
connection is made from the source of 
current. From a battery of six dry cells 
one leg of the circuit is carried to a switch 
cock, which also performs the function of 
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ELECTRIC WATER PURIFIER. 


turning on and off the water supply. 
Current goes from this switch cock to one 
hinding-post, making contact with the 
inner platinum receptacle. From the 
binding-post making contact with the 
outer platinum receptacle a lead is led 
back to the primary battery. The water 
is passed through the main. supply pipe 
into the smaller receptacle, forced through - 
the perforations and the felt pads by its 
own pressure, and then through the felt 


pads and the perforations of the larger 
platinum receptacle, into a glass contain- 
ing-jar or cylinder. The hard-rubber or 
ebonite top is made air-tight and water- 
tight by a soft-rubber seal, and a series 
of bolts secured with thumb nuts. While 
the water is flowing, current is passed 
from one platinum receptacle to the other, 
effecting an electrochemical deposition of 
any metallic salts which may be held in sus- 
pension, atid also effectually destroying, 
the inventor states, any micro-organisms 
or bacteria which may exiét in the water. 
In this way the drinking water is rendered 
very pure and highly palatable. 7 

. The inventor states that with a battery 
of six dry cells enough water can be drawn 
to supply all the wants of a large family 
for at least six months. 
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A New Pendant Quick-Break 
Switch. 


The Sarco Company, 906 Sixth avenue, 
New York city, has placed on the market 
a new form of quick-break pendant switch. 
This switch was exhibited at the recent 
electrical exhibition in Mechanics’ Hall, 
Boston, Mass., and attracted a great deal 
of attention. 

This pendant switch is decidedly in- 
genious in many ways. It is made up in 
various finishes, and, outside of its utility, 
presents an attractive appearance. The 
switch proper is mounted in a solid piece 
of porcelain, and consists essentially of 
two levers working on a rocker, causing, 
by means of two spring triggers and a 
double V-cam, the reciprocation of the 
copper switch jaws. 

In the up-and-down movement of the 
two levers the movement is guided by the 
construction of the porcelain holder, so 
that the action is that of a quick-break 
switch. In other words, there is no action 
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whatever of the switch jaws until the ap- 
paratus is ready to make a quick, clean 
break. There is no danger of arcing, and 
although the apparatus is rated at 125 
volts and six amperes, under test it was 
impossible to burn it out with ten am- 
peres. 

The switch contacts and leading-in 
wires are separated by a mica insulation, 
and the contacts are of ample area for 
the voltage and current. The fittings 
are made of cast brass, and copper of high 
conductivity. The double V-cam, which 
gives to the snap switch its reciprocating 
motion, is made of steel, and the whole 
apparatus is so proportioned and con- 
structed that it will wear indefinitely. The 
push levers for operating the switch are 
marked for on and off, one lever being 
inlaid with pearl, and the other concaved 
and knurled. 

In addition to these features the switch 
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is made with a threaded bushing, so that 
it can take either standard or reenforced 
cord. All that is necessary in either case 
is to unscrew the nipple from its bushing. 

This switch has been tested and en- 
dorsed by the National Board of Fire 
Underwriters. 
Direct-Current Self-Contained Gen- 

erators and Polyphase Induc- 
tion Motors. 

A new line of direct-current, self-con- 
tained gcnerators, designed by the West- 
inghouse Electric and Manufacturing 
Company for railway, lighting and indus- 
trial service at 125, 250 and 550 volts, is 
shown in the accompanying illustrations. 
These generators are adapted for belt driv- 
ing or for direct connection to water- 
wheels, steam engines or other prime 
movers where frames with bearings are 
desired. While their general appearance 
differs from earlier forms, the essential 
features characteristic of Westinghouse 
apparatus have been retained and the 
changes consist chiefly in the more effi- 
cient use of the materials employed in 
their construction and of mechanical 
modifications which make possible a more 
effective adaptation of the generators to 
modern methods of driving. 

The frame consists of a circular yoke of 
cast-iron divided horizontally into two 
parts and mounted upon a bed-plate of 
cast iron, to which are bolted the pedestals 
which carry the armature bearings. 
Laminated poles with spreading tips are 
bolted to the frame and any pole and its 
coils may be removed without disturbing 
either the armature or frame. The inner 
surface of the yoke is carefully machined 
to form a seat for the pole-pieces, which 
are shaped to fit. 

The shunt and series field coils are 
separately wound and are held in place 
by the spreading pole tips. Ventilating 
spaces are provided between the coils and 
between coils and poles in such a way that 
thorough ventilation is secured. The coils 
are taped and impregnated by processes 
which make them entirely moisture proof. 
The field windings are regularly propor- 
tioned so as to provide an increase of 
potential of about ten per cent at the ter- 
minals from no load to full load, though 
other compounding may be obtained if 
desired. | 

The armature core of the slotted drum 
type is formed of carefully annealed 
punchings built up on a cast-iron spider, 
on an extension of which the commutator 
is mounted. Liberal ventilating ducts 
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make possible a thorough circulation of 
air while the machine is in operation. 
Coils formed of copper strap are used, and 
are held in their slots by fibre wedges. The 
generous proportions of the commutator 


250-KrLOWATT DiIRECT-CURREAT GENERATOR. 


ensure the best commutation and low tem- 
peratures under all normal conditions of 
operation. 

No part of the rocker ring supporting 
the brush-holder arms projects over the 
commutator, thus leaving the carbon 
holders and commutator readily accessible 
at any point. The carbon holders 
are of the sliding type with shunts, 
the tension on the brushes being obtained 
by long, flat, spiral springs, which give a 
uniform pressure over a wide range of 


150-Krrowatt DrREcT-CURRENT GKNERATOR. 


movement without change in adjustment. 
Tne brushes and moving elements are 
light and follow the surface of the com- 
mutator without chattering. 

Separate pedestals bolted to the bed- 
plate support bearings of the Westing- 
house self-oiling type, which consist of 
cast-iron shells lined with babbitt metal 
and lubricated by means of rings which 
ride upon the shaft and dip into large 
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reservoirs filled with oil. The bearing 
housings and shells are divided horizont- 
ally into two parts to facilitate mounting 
and removal. 

In the larger multipolar machines with 
parallel wound armatures sparking at the 
brushes, wasteful heating in the armature 


PrLLow BLock, WITH CAP RAISED, SHOWING 
BEARINGS. 

winding and abnormal magnetic strain 
upon the armature—troubles occasioned 
by inequality in material or by displace- 
ment of the armature from the centre of 
the field—are completely obviated by the 
following method of balancing the mag- 
netic circuit. A number of points in the 
armature winding which are normally at 
equal potential are connected by leads 
through which balancing currents may 
pass from one section of the winding to 
others. These correcting currents are 
alternating in character, leading in some 
coils and lagging in others and conse- 
quently magnetize or demagnetize the 
field poles in such a way as to produce the 
necessary magnetic balance. 

Skilful design and construction, thor- 
ough ventilation and proper proportioning 
of all parts, and the effective use of the 


` 250-KIıLOWATT DIRECT-CURRENT GENERATOR 
ARMATURE. 
material employed result in superior 
operating characteristics and a generally 
successful performance. Even in the most 
severe service the temperature of these 
generators is low. The efficiency is high, 
the regulation close, commutation is 
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sparkless and the generators, the maker 
states, are thoroughly reliable in every 
respect. 

The Westinghouse type HX motor, 
illustrated herewith, is designed for con- 
stant-speed service and belongs to that 
class of induction motors without contacts 
or any connection whatever between the 
supply circuit and the rotating element. 
The starting mechanism is mounted on 
the shaft external to the frame, and con- 
sists of a device by means of which re- 
sistance is inserted in the winding of the 
revolving part when starting and gradu- 
ally cut out as the speed increases until 
the winding is short-circuited. Thus, by 
a gradual development the starting cur- 
rent becomes practically the running cur- 
rent, which is a very important feature on 
small systems where a constant voltage 
is essential and which would be considera- 
bly affected by throwing the motor sud- 
denly on the line. 

The frame of the motor is a solid ring 
of cast iron with feet for supporting the 
machine. Slide rails may be used or not 


WESTINGHOUSE TYPE ‘‘H” MOTOR. 


as desired. The core carrying the station- 
ary windings is built up of steel punchings 
which exactly fit the bore of the frame 
and which are firmly held together be- 
tween two iron rings. Substantial 
brackets carrying the bearings for the 
rotating element are bolted to the cast- 
iron frame, and may be fastened in four 
positions, permitting the motor to be 
mounted on the floor, side wall or ceiling, 
and the oil reservoirs to always be in the 
proper position. By means of oil rings re- 
volving in the reservoirs copious lubrica- 
tion is provided for the motor while in 
operation. 

To secure the starting characteristics 
above mentioned the secondary windings 
are similar to those of a polyphase genera- 
tor. Insulated copper bars are inserted in 
the partially closed elots in the steel 
punchings of the rotor. These punchings 
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are mounted on a cast-iron spider which 
is keyed to the shaft. The overhanging 
tips of the teeth hold the bars in the slots. 
The end connectors are secured to the 
bars after they are in place and the leads 
are brought out through the hollow shaft 


to contacts in the starting device. This 
consists of a resistance which is cut in 
and out of the circuit by a sliding contact, 
and is so arranged that as the motor ac- 
celerates it may be gradually cut out by 


Type ‘ H” Motor For USE ON WALL. 


pushing in the cylinder, until for norma! 
running the winding is short-circuited. 
In this movement the resistance is cut out 
by what amounts to an infinite number of 
steps. The starting device may be oper- 
ated by a lever rigged in a manner similar 
to an ordinary belt-shifting device. 

The case of the starter is a cast-iron 
cylinder of enclosed construction, and, 
being dust-proof and sparkless in opera- 
tion, may be used with impunity in the 
presence of inflammable vapor or dust- 
laden air. 

These motors are built for two and 
three-phase circuits, in sizes from five to 
fifty horse-power, for 3,000 and 7,200 
alternations. Standard voltages are 100, 
200 and 400 for machines up to twenty 
horse-power, and 200 and 400 volts from 
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twenty to fifty horse-power. The motors 
retain a high efficiency even on light 
loads; therefore their all-day efficiency is 
very high, as in general service motors 
may operate on light loads much of the 
time. The speed regulation between no 
load and full load has been found by test 
to be very small, a valuable feature in 
many applications. 


July 29, 1905 


DOMESTIC AND EXPORT. 


ELECTRIC POWER IN MINES—The electric power plant of the 
Delaware & Hudson Coal Company, at Wilkesbarre, Pa., is being 
enlarged, and within the next few weeks the company will operate 
and illuminate all its collieries by electricity. The small locomo- 
tives will be displaced by motor cars, and the mine mules will be 
eliminated. 


BLECTRIC LIGHTING FOR NEW YORK CITY—The report pre- 
sented some time ago to the board of estimate and apportionment 
for the city of New York by the commission on electric lighting 
for New York city has been referred to Mr. Lewis, chief of the 
board of estimate, to make a synopsis. Mr. Lewis has reported, 
and the board has approved his report and authorized him to pre- 
pare specifications for a contract for submission to the corporation 
counsel. It is expected that Corporation Counsel Delany will accept 
the plans for contracts early in September, and that at the next 
meeting of the board of estimate the work of erecting the plant 
will be authorized. e 


NBW TELEPHONE COMPANY—Articles of incorporation of the 
Atlantic Telephone Company, with a capital of $5,000,000, have 
been filed with the county clerk in Kings County, N. Y. All of 
the stock is common, each share being of the par value of $100. 
The objects of the company, as stated in the papers, are to furnish 
telephone, telegraph, telautograph and other means of electrical 
communication and messenger service in the cities of Buffalo, Syra- 
cuse, Rochester, New York and other cities on the Atlantic coast. 
The incorporators are William H. Staylen, Yonkers, N. Y.; James 
A. L. Campbell, borough of Manhattan; Charles B. Reid, Manhattan; 
George H. Newman, Brooklyn; Warren L. Sawyer, Nyack, and James 
G. Shaw, Manhattan. 


TELEPHONE MERGER—It is stated that details have been 
completed for the absorption of the Kinloch Telephone Company, 
vf St. Louis, Mo., by the Kinloch Long-Distance Telephone Com- 
pany, of Missouri. The shares of the local company, representing 
an issued capital stock of $2,000,000, have been exchanged, share for 
share, for stock of the Long-Distance company. The authorized capital 
of the latter corporation is $5,000,000, of which $2,800,000 has been 
issued, including the shares exchanged for the Kinloch Telephone 
Company's stock. The companies, while owned by the same inter- 
ests, will be conducted as heretofore by separate managements and 
officers. They will be financed jointly, however, and will be 
governed by the same board of directors. Mr. Samuel M. Kennard, 
president of the Kinloch Telephone Company, has resigned because 
of ill health, and the press of private business. Mr. William F. 
Nolker, vice-president, has been elected to succeed him. In the 
Long-Distance company the directors are Adolphus Busch, C. Mar- 
quard Forster, August Gehner, Breckenridge Jones, Samuel M. 
Kennard, W. F. Nolker, Rollo Wells, Philip Stock, Julius S. Walsh, 
William D. Orthwein, W. J. Lemp, James Green and Henry Nicolaus. 
The board of directors of the local company is as follows: Adolphus 
Busch, C. M. Forster, August Gehner, Breckenridge Jones, S. M. 
Kennard, W. D. Orthwein, Charles H. Ledlie, W. J. Lemp, Henry 
Nicolaus, Philip Stock and Julius S. Walsh. C. M. Forster is presi- 
dent of the Kinloch Long-Distance Telephone Company. 


EXTENSIVE PURCHASES OF RIGHT OF WAY BY THE NEW 
YORK, WESTCHESTER & BOSTON RAILWAY COMPANY—Up to 
the time of the approval of its amended route by the board of 
estimate and apportionment, the New York, Westchester & Boston 
Railway Company had been obliged to conduct the purchase of its 
right of way in The Bronx in a somewhat roundabout manner. 
Now that the amended route is approved the company announces 
the purchase of considerable right of way. The revised route of 
the Westchester road, as approved by the board of estimate on 
June 14, between West Farms road and the northern line of New 
York city, is a material improvement over the original route, in 
that it gives almost a direct line from Bronx Park to the city line 
at Mount Vernon. This will facilitate the operation of the road 


CURRENT ELECTRICAL NEWS 


179 


and make it possible to maintain high speeds. Contracts will be 
let shortly for the construction of the entire Westchester line in 
The Bronx, including the section running up to Mount Vernon. 
William A. Pratt, chief engineer of the company, has supplied blank 
proposals and articles of agreement, the specifications including 
grading, clearing and grubbing, ditching and drainage, masonry and 
brickwork, tunneling, concrete, timber, iron, ete. It is made a part 
of the specifications that all work under the contracts to be let 
by the end of July shall be commenced within ten days. Another 
paragraph of the specifications is that which states that “the con- 
tractors will be required to construct all viaducts over streets and 
tunnels under streets, and all bridges necessary to carry the streets 
over the railway, in such a manner as not to interfere with the 
ordinary use of the street or road as a public highway, and shall 
protect and keep in service all sewers, conduits, gas, water and 
other pipe lines, and all street railway tracks and appurtenances.”’ 


OBITUARY NOTICES. 


MR. JAMES B. GILL, Buffalo, N. Y., a well-known electrician, 
died on Friday, July 7. Mr. Gill took an active part in installing 
the fire-alarm and messenger-call systems in Buffalo. Four years 
ago he accepted a position with an eastern company, leaving Buffalo. 
He was born in Cleveland, Ohio, fifty-five years ago. A wife and 
son, James B., survive him. 


MR. WILLIAM JESSOP died on July 4 at his country home, 
Thornsett Lodge, Bradfield, England, after a long illness. Mr. Jessop 
was born in October, 1856. He was educated at Repton, Germany, 
and at.Cambridge, England. At the time of his death, and since 
1887, he was chairman of William Jessop & Sons, Limited, steel 
manufacturers of Sheffield, England. He was the head of the fourth 
generation of the Jessop family in control of tne firm, the business 
having been established in 1774. He was president of the Jessop 
Steel Company, of Washington, Pa.; president of the Jessop Hos- 
pital for Women, an institution founded by his father, the late 
Thomas Jessop. He was also a trustee of the Sheffield Royal In- 
firmary, and a member of the Bradfield Game Association. He was 
formerly a director in the Sheffield & Rotherham Bank and the 
Yorkshire Engine Company. He was a large land-owner, and worked 
an estate of 4,000 acres at Huggat, in the northeast of England, and 
an estate at Fosdick. 


COLONEL DANIEL SCOTT LAMONT died at 9.15 o’clock on the 
evening of July 23, at his country home, Altamont, Milbrook, Dutch- 
ess County, N. Y. Colonel Lamont’s death was very sudden, as 
he had been entertaining several guests from New York and had 
been out driving during the afternoon. It is understood that he 
suffered an attack of heart disease. Colonel Lamont was born of 
Scotch parents on February 9, 1851, at Cortlandville, N. Y. His 
early education was secured in the common schools, and was con- 
tinued at the New York Central Academy at McGrawville. In 1868 
he entered Union College, but did not finish, as he was appointed 
deputy clerk of the assembly a year before the time for graduation. 
This was his first step into politics, and for the twenty-eight years 
that followed, or until he resigned as Secretary of War in President 
Cleveland’s cabinet in 1897, he was a factor of considerable political 
importance. In 1889 he allied himself with William C. Whitney 
and Colonel Oliver H. Payne in New York city in the enterprise 
which resulted in the consolidation of all the street car lines in 
Manhattan under the name of the Metropolitan Traction Company. 
He took a personal interest in the rehabilitation of the system, and 
it was largely through his efforts that the traction interests in 
New York city became so popular with the traveling public. In 
1893 he was appointed Secretary of War, serving until 1897. In 
1897 he was elected vice-president of the Northern Pacific Railway, 
and president of the Northern Pacific Express Company. In 1874 
Colonel Lamont married Miss Julia Kinney, of Cortland County. 
He was a member of the Metropolitan, Colonial, Lotos, Lawyers’ 
and Democratic clubs, the Union Alumni Association, and the 
Metropolitan Museum of Arts. 
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TELEPHONE AND TELEGRAPH. 


WENDELL, MASS.—The Highland Telephone Company is ex- 
tending its lines to Wendell Center. 


KINGSTON, N. Y.—The Hudson River Telephone Company is 
arranging for the erection of a central office building. 


MILWAUKED, WIS.—Plans are said to be under consideration 
for additional long-distance lines between Chicago and Milwaukee. 


LOS ANGELES, CAL.—The Western Union Telegraph Company 
has ordered two new wires strung between Los Angeles and Salt 
Lake City. 


McCOOK, NEB.—The Nebraska Telephone Company is making 
arrangements to improve the local telephone exchange. About 
$15,000 will be expended. 


RIVERHEAD, L. I.—The Baiting Hollow & Roanoke Telephone 
Company has completed its line across Long Island to East Quogue. 
A large number of telephones are shortly to be connected. 


MOORESTOWN, PA.—The township committee has accepted the 
proposed plan of the Bell Telephone Company to lay conduits on 
several of the principal streets, and work is expected to commence 
shortly. 


MERIDIAN, MISS.—Work has been begun by the Cumberland 
Telephone and Telegraph Company on its system of underground 
wires for the business section. The new system will be thoroughly 
modern in every respect. 


NASHVILLE, TENN.—The Cumberland Telephone and Tele- 
graph Company has secured a permit to erect a branch telephone 
exchange on West Church street. The new exchange will be con- 
structed of brick and will cost $8,000. 


PARSONS, KAN.—The Southeastern Telephone Association, at 
its meeting, elected the following officers: president, C. H. Kimball, 
of Parsons; vice-president, J. M. Dasbaugh, Cedarvale; secretary 
and treasurer, M. L. Robeson, Galena. 


PORTVILLE, N. Y.—The Inter-Ocean telephone lines are being 
extended up Knights creek from Scio, and within a month probably 
twenty instruments will be installed on the lines between Scio and 
Allentown. These wires will run direct into the Wellsville exchange. 


| JOHNSTOWN, PA.—The stockholders of the Huntingdon & 

Clearfield Telephone Company, at their annual meeting in Clearfield, 
decided to run two new trunk lines from Patton to Ebensburg and 
Cresson and push work on the Indiana County line. W. L. Malin 
was reelected superintendent. 


COLUMBUS, OHIO—The Central Union Telephone Company has 
issued a statement showing the number of Bell instruments in use 
in Ohio Maf 1, as compared with January 1. On January 1, 1905, 
there were 130,011 Bell telephones in Ohio. May 1, there were 
142,237 Bell telephones, an increase of 12,226. This gain is at the 
rate of 40,000 a year. 


ABERDEEN, MISS.—The Citizens’ Telephone and Te‘egraph 
Company has sold its lines and franchises to the Cumberland Com- 
pany, which is now in full charge. The latter company will make 
many changes and improvements in the plant and service, bringing 
it strictly up to date. Manager-F. P. Buford will continue in charge 
at Aberdeen, and expects to extend the country lines. 


COLUMBUS, OHIO—The construction of a new $75,000 cable 
admitting of the addition of from 4,000 to 5,000 telephones in 
Columbus, the building of an additional long-distance circuit be- 
tween Columbus and Dayton and new toll lines between other cities 
of the district, as well as the erection of new pole lines for the use 
of farmers, were decided upon at a meeting of the superintendents 
of the Columbus district of the Bell Telephone Company. 


DOVER, DEL.—At a meeting of the directors of the Diamond 
State Telephone Company the final merger and consolidation of 
three companies in Maryland, two in Virginia and one in Delaware 
were consummated and made absolute. The number of directors was 
increased from seven to ten, the additional three being W. R. 
Driver, of Philadelphia; Frederick R. Owens, of Denton, Md., and 
W. A. Burton, of Only, Va. Appropriations were made to complete 
the line to Cape Charles, Va., work on which is being pushed with 
all speed possible. 
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WOONSOCKET, R. I.—The new rates of the Providence Telephone 
Company have gone into effect. For one-party line business con- 
nection the new rate will be $54 instead of $66, the old rate. On 
two-party line business the new rate will be $42, which is $6 less 
than the old rate. The new rate on a fifteen-party line will be $24 
for a business connection. One instrument, residence connection, 
costs $40 instead of $54 on a one-party line, while the rate per in- 
strument on a two-party line, residence connection, is $30 instead 
of $36. The new rate on a four-party line is $25 and on a fifteen- 
party line $18. The six-party line has been abolished, that is, reduced 
to a four-party line, and the price remains the same, $25. 


CINCINNATI, OHIO—The Cincinnati & Suburban Telephone 
Company has made a substantial reduction in the telephone rates 
for all classes of unlimited service. There will be no five-year con- 
tracts hereafter. All contracts will be for one year, and the rate 
will be on the same basis that it was for a five-year contract. The 
unlimited business service is reduced from $125 to $100; residence 
telephones, individual lines, from $72 to $60; two-party lines, from 
$60 to $48; three-party lines, from $48 to $36; four-party lines, from 
$36 to $30. Heretofore the lesser figures have only been for those 
who would sign a five-year contract with the company. The new 
rule and rates go into effect at once. At present there are a large 
number of those having four-party line residence telephones who 
pay $36; this is now dropped to $30. 


NEW PUBLICATIONS. 


ANNUAL REPORT OF THE COMMISSIONER OF EDUCATION 
—The second volume of the annual report of the commissioner of 
education, Department of the Interior, Washington, D. C., has been 
received. This report covers the year 1903, and in addition to a 
large mass of information on education in general, it contains very 
complete statistics of the technical schools. 


SIXTH ANNIVERSARY OF THE NEW LONG-DISTANCE 
TELEPHONE COMPANY—The report of the sixth anniversary of 
the New Long-Distance Telephone Company and the Indianapolis 
Telephone Company, held at Indianapolis, Ind., May 10, 1905, is 
ready for distribution. In addition to the addresses, menu, and 
some facts and figures concerning the property, there is a memorial 
to the Hon. S. P. Sheerin, late president of the company, and a 
statement by Louis Hollweg, president-elect, regarding the future 
plans of the company. 


THE TECHNOLEXICON—The universal technical dictionary 
which is being published by the Society of German Engineers in 
English, German and French is making satisfactory progress. The 
editor-in-chief reports that about 2,000 firms and individual col- 
laborators at home and abroad have taken part in the work, and 
that up to the present 2,700,000 word cards have been collected. 
To these will be added hundreds of thousands of cards as a result 
of the working out of original contributions not yet at hand. Up 
to June of this year 1,480 reports had. been received. The pre 
liminary work will be finished in the middle of 1906, and print- 
ing will begin at the end of that year. This will take up about 
three years. Further information in regard to this dictionary 
may be obtained from the editor-in-chief, Dr. Hubert Jansen, whose 
address is Berlin (N. W. 7), Dorotheenstrasse, 49. 


YEAR BOOK OF THE ENGINEERS’ SOCIETY OF THE 
UNIVERSITY OF MINNESOTA—The year book for 1905 of the 
Engineers’ Society of Minnesota contains a number of interesting 
contributions. Messrs. F. C. Cutter and H. E. Gerrish describe a 
modern railway test conducted by the Great Northern Railway Com- 
pany on one of its Montana divisions. Mr. E. H. Scofield, electrical 
engineer for the Twin City Rapid Transit Company, under the title 
“The Equipment of a Power Plant,” gives some data on power sta- 
tion equipment. Mr. William H. Kavanaugh discusses some steam- 
separating tests made at the university. Professor Frank H. Con- 
stant contributes an article on “The Flexure of Reenforced Con- 
crete Beams in the Light of Recent Research,” and Mr. R. S. King 
describes an oil gas plant installed to furnish gas for the drying of 
stoves in a foundry, and hardening and tempering furnaces in a 
blacksmith shop. This issue also contains some interesting curves 
obtained in tests on the lines of the Twin City Rapid Transit Com- 


pany. 
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PERSONAL MENTION. 
MR. W. C. WOODWARD, of Providence, R. I., was a New York 
visitor this week, having recovered from an illness of several weeks. 


MR. M. H. TURNER, Medina, Ohio, has been appointed manager 
of the local exchange at Ashtabula of the Central Union Tele- 
phone Company. 


MR. J. H. DEAN, of Geneva, Neb., has been appointed manager 
of the Tecumseh (Neb.) station of the Nebraska Telephone Com- 
pany, succeeding Mr. F. D. Wright, who has been transferred to 
Omaha. 


MR. PAUL A. KIRSHNER has resigned his position as engineer 
of bridges with the Chesapeake & Potomac Railway Company to 
accept a similar position with the New York, Westchester & Boston 
Railway Company. 


MR. F. X. STAUB, assistant to Chief Electrician Duncan of 
the Home Telephone Company, Fort Wayne, Ind., will succeed to 
the place held by Mr. Duncan, who has resigned to take the posi- 
tion of superintendent of the Sioux City plant. 


MR. JOHN J. CARTY, chief engineer of the New York Tele- 
phone Company, leaves on Saturday of this week for a sixty-day 
sojourn in Europe, accompanied by his wife and son. Mr. Carty, 
who is one of the ablest of our progressive telephone engineers, 
will devote a portion of his time in investigating European tele- 
phone conditions. 


MR. GEORGE B. TRIPP, for the past four years general 
manager of the Colorado Springs Electric Company, has assumed 
the management of the Colorado Springs Light and Power Com- 
pany, the gas corporation of Colorado Springs. He retains his 
position in the electric company. Mr. Ira Miller, formerly manager 
of the light and power company, will continue as general superin- 
tendent. 


MR. FREDERICK E. GUNNISON, of Brooklyn, N. Y., has been 
appointed a state commissioner of gas and electricity for the state 
of New York by Governor Higgins. Mr. Gunnison is president of 
the Union League Club, of Brooklyn, and vice-president of the 
Brooklyn Republican organization. The term of office is six 
years. The other members of the commission are John C. Davies, 
of Oneida, and Lucien Shedden, of Clinton. 


MR. WILLIAM N. STEVENS has resigned from the service of 
the Interborough Rapid Transit Company to associate himself with 
J. G. White & Company, Incorporated, as assistant mechanical engi- 
neer im charge of draughting and detail design. Mr. Stevens is 
a graduate of the Stevens Institute of Technology, and has had con- 
siderable experience in engineering and construction. He assisted 
E. D. Leavitt in the designing of heavy machinery for the Calumet 
& Hecla mines, and spent three years in installing compressed gas 
lighting plants for railroad equipment in various parts of the 
country. He was engaged with the Edison Electric Illuminating 
Company, of New York, in the designing of power stations and sub- 
stations, and served as assistant mechanical engineer for the Man- 
hattan Elevated Railway Company on the design of the Seventy- 
fourth street power-house. Upon the completion of the Manhattan 
power-house he became associated with the Rapid Transit Construc- 
tion Company in the design and erection of the power-house, sub- 
stations, car-barns and subways. 


MR. WILLIAM S. BARSTOW, consulting engineer, 56 Pine 
street, New York city, and Mr. Frank R. Chambers, recently of 
the office of J. G. White & Company, Incorporated, New York, have 
formed a copartnership as consulting engineers to do a general 
engineering business in the West. The firm of Barstow & Chambers 
has opened offices in the Failing Building, Portland, Ore., and will 
maintain an office at 56 Pine street, New York city, thus keeping 
in touch with the financial and manufacturing interests of the 
United States, while the main office in Portland will keep itself 
informed as to local conditions in the West. Mr. Chambers, who 
has had a wide experience in reporting upon, designing and equip- 
ping large railway and power plants, is located in Portland, where 
he will give his personal attention to the business of the firm. 
Mr. Barstow, who is extensively engaged in engineering work in 
the East, is consulting engineer for the Portland General Electric 
Company, and is designing the electrical installation of the new 
20,000-horse-power hydroelectric plant of the Oregon Water Power 
and Railway Company. 
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ELECTRICAL SECURITIES. 

In the main the general upward tendency of security prices is 
being continued. This advance is peculiar, in that it has been 
secured despite the lack of public support. Starting from about the 
middle of May prices have been steadily advancing, and to-day 
stand very little short of the high level for the year. The strect 
railway securities have been a dominant factor in current advances 
for some time. In addition to this, however, the general impression 
is extant that business is good and that the outlook is extremely 
satisfactory. With reports of additional dividends on many of the 
railroad and large industrial stocks, and the statement that earn- 
ings are continuing satisfactory, it is expected that a good line of 
buying will soon come about which will make for a prosperous fal! 
and winter campaign. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 22. 


ew York: Closing. 
Brooklyn Rapid Transit................000. 67% 
Consolidated :Gas: 206.6502 Gedusoeheemc ous 189% 
General Blectri¢s.cc eee 6 sa3.i tees Sees 174 
Interborough Rapid Transit................ 203 
Kings County Electric...........cc cc eeceees 200 
Manhattan Elevated........... 0.0 cece ceees 16414 
Metropolitan Street Railway................ 125% 
New York & New Jersey Telephone........ 172 
Westinghouse Manufacturing Company...... 190 


In order to provide for extensions and improvements the manage- 
ment of the Brooklyn Rapid Transit Company has sold an additional 
$2,500,000 of its 4 per cent convertible bonds at 86. The total 
amount of these bonds outstanding now amounts to $19,500,000. 


Boston: Closing 
American Telephone and Telegraph......... 139 
Edison Electric Illuminating................ 244 
Massachusetts Electric.......... cee ee eee ees 64 
New England Telephone.............-eeeee. 138 


Western Telephone and Telegraph pfeferred 98 


The gross and net earnings of the Massachusetts Electric Com- 
panies for the first seven months of the present fiscal year show an 
increase of $147,000 and $255,000, respectively, as compared with 
those for the corresponding period of 1904. \ 

Western Telephone directors have declared the regular semi- 
annual dividend of 2%, per cent on the preferred stock, payable 
August 1 to stock of record July 21. 


Philadelphia: Closing. 
Electric Company of America.............. 115% 
Electric Storage Battery common............ 80 
Electric Storage Battery preferred.......... 80 
Philadelphia Electric. ............ccceeeeees 87% 
Philadelphia Rapid Transit......... ANAT 27% 
United Gas Improvement..............20008 95% 


The total gross income of the Philadelphia Rapid Transit Com- 
pany for the fiscal year was about $16,400,000, an increase of $470,000 
over last year. The income of the railways proper was $16,200,000, 
and other income was $200,000. Gross earnings during June in- 
creased $95,000 over June of last year. 


Chicago: Closing 
Chicago Telephone. .........cccccscccecevece 134 
Chicago Edison Light.............. ccc cece 158 
Metropolitan Elevated preferred............. 65 
National Carbon common...........0..eee08- 63 
National Carbon preferred.............cce08. 117 
Union Traction common..............cceeee. 7 
Union Traction preferred...............000.8 37 


Chicago Edison directors have declared the regular quarterly 
dividend of 2 per cent, payable August 1. 


LEGAL NOTE. 


TROLLEY CONTACT SPRING CASE—An injunction order was 
filed in the United States Circuit Court, District of Massachusetts, 
on June 22, in the trolley contact spring case, involving Anderson 
patent No. 412,155, granting a preliminary injunction. The General 
Electric Company was the complainant, and William Hall & Com- 
pany, defendants. 
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NEW INCORPORATIONS. 
GALETON, PA.—Galeton & Hull Telephone Company. $5,000. 


HARRISBURG, PA.—Chester County Light and Fuel Company. 
$5,000. 


TOWANDA, PA.—Railroad Telegraph and Telephone Company. 
$10,000. 


HAVELOCK, 
$28,000. 


SLIPPERY ROCK, PA.—Slippery Rock Independent Telephone 
‘Company. $5,000. 


HARRISBURG, PA.—Clearfield & Cambria Telephone Company, 
Berwindale. $5,000. 


DES MOINES, IOWA—Creston Mutual Electric Light, Heat and 
Power Company. $50,000. 


DES MOINES, I0WA—lInterurban Railway Company. 
from $500,000 to $1,000,000. 


MADISON, WIS.—Walworth Telephone Exchange Company. In- 
creased from $2,200 to $4,200. 


DES MOINES, IOWA—New Sharon Electric Company. $75,000. 
Incorporators: W. A. and W. E. Bryan. 


NEWELL, W. VA.—Newell Street Railway Company; 
Newell Water and Light Company; $10,000. 


BUFFALO, N. Y.—Buffalo Electric Company. $2,500. Directors: 
Robert Jones, William R. Jones and Salina E. Jones. 


COLUMBUS, OHIO—The Home Lighting, Power and Heating 
Company, Springfield. Increased from $100,000 to $175,000. 


OAKLAND, CAL.—The Central Electric Company. $30,000. 
Directors: W. W. Foote, Jr., E. M. Smith and Clarence M. Reed. 


ALBANY, N. Y¥.—Volney Telephone Company. $500. Incorpora- 
tors: E. B. Tice, James Vant, J. S. Moss, all of Volney, N. Y., and 
others. 


IOWA—Havelock Mutual Telephone Company. 


Increased 


$10,000. 


DES MOINBS, IOWA—Bitzen & New Albin Telephone Com-. 


pany, Winnebago, Houston County. $3,500. 
Vonderohe and others. 


Incorporators: Henry 


ALBANY, N. Y.—Westport, Essex & Lewis Telephone Company. 
$3,000. Incorporators: Frank E. Smith, Melvin E. Lott and Aiken 
B. Blenn, all of Westport. 


ALBANY, N. Y.—Wiltseville Telephone Company. $480. In- 
corporators: Otis A. Kipp, J. S. Stevenson and A. W. Wiltse, all of 
Hannibal, N. Y., and others. 


ALBANY, N. Y.—The Commonwealth Telephone Company, 
Brooklyn. $200,000. Directors: E. M. Brooks, Daniel Bohre, Brook- 
lyn; J. A. Crawford, Montclair, N. J. 


JERSEY CITY, N. J.—The Clark Wireless Development Com- 
pany, Jersey City. $20,000. Incorporators: Judson W. De Puy, 
wW iliam H. Bearinger and Charles Schlegel. 


NASHVILLE, TENN.—Lick Creek Telephone Company, of Ben- 
ton County. $500. Incorporators: I. N. Hull, T. C. Clymer, B. F. 
Stockdale, Thomas Dillon and W. A. Beaton. 


DENVER, COL.—San Juan Light and Water Company. $100,000. 
Incorporators: Clement L. Herbert, Henry G. Berri, Arthur W. Still- 
man, Arthur L. Fisher, Parvin N. Pattison, Durango. 


COLUMBUS, OHIO—The Commercial Transit Company, of 
Springfield. $50,000. Incorporators: Frank P. Torrence, T. J. Mce- 
Cormick, J. S. Harshman, E. B. Gunn and E. B. Phelps. 


INDIANAPOLIS, IND.—Muncie & Portland Traction Company. 
$1,000,000. Directors: Morris L. Hageman, Lewis A. Clark, 
Webster S. Richey, A. E. Smith and John L. McPherson. 


ALBANY, N. Y.—The Paul Smith’s Electric Light and Power 
Company. $100,000. Incorporators: Paul Smith, Sr., Philip Smith, 
Paul Smith, Jr., and Arthur B. Banker, all of Paul Smith’s, N. Y.; 
John M. Cantwell, Malone, N. Y. 


SOUTH McALESTER, I. T.—The Choctaw Railway and Light 
Company. $500,000, of which $175,000 has been subscribed. Direc- 
tors: A. E. Pierce, Jr., president; M. E. Williams, vice-president; 
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R. L. Scheig, secretary and treasurer; A. U. Thomas, M. M. Lindly, 
Edward W. McAlester, W. B. McNaughton. 


GUTHRIE, OKLA.—Gas, Acetylene and Electric Light Company, 
Detroit, Mich., and St. Thomas, Canada. $2,000. Incorporators: 
George Morton, John Campbell, Henry Lindop, William Cameron 
and Tyrell Dancombe, all of St. Thomas. 


LEESBURG, VA.—Washington & Virginia Transit Company. 
To construct an electric railway from Washington, D. C., through 
Fairfax, Loudoun and Fauquier counties by way of Aldie and 
Middleburg. $400,000. President, M. E. Church, of Falls Church. 


AUBURN, N. Y.—Weedsport Telephone Company. To operate 
telephone lines in Weedsport and other towns and villages in 
Cayuga and Onandaga counties. $20,000. Directors: Charles S. 
Caywood, N. E. Durston, George R. Nash, Wilson E. Palmer, L. 
R. Hopkins, of Weedsport; C. E. Tuxill.and Cordello Herrick, of 
Auburn. 


GUTHRIE, OKLA.—Standard Power and Construction Com- 
pany, of Oklahoma City and Weleetka. Incorporated for the pur- 


pose of cutting a canal from the South Canadian to Weleetka, in 


order to get water power for the use in electrical plants. $50,000. 
Stockholders: B. O. Sims, C. H. Canewan, Luke Moore, of Weleetka; 
Charles De Watteville, of Oklahoma City; M. D. Owen, of Chandler, 
and W. A. Pollock, of Oklahoma City. 


SAN FRANCISCO, CAL.—California Northeastern Railway 
Company. To construct a road from the Southern Pacific lines 
at Weed station, Siskiyou County, through that county to Klamath 
Falls, Klamath County, Oregon, with branches to Rhett lake and 
to the Lake in the Woods, the main line to be 110 miles and the 
branch seventy miles in length. $5,400,000. Directors: A. H. 
Naftzger, G. X. Wendling, H. Nathan, C. M. Cross and G. E. 
Bettinger. 


NEW MANUFACTURING COMPANIES. 
TRENTON, N. J.—The Norton Electrical Manufacturing Com- 
pany has been incorporated by Abner Smith, Frederick G. Norton 
and David R. Hart. The capital is $100,000. 


MADISON, WIS.—The Alpha Electrical Works has been incor- 
porated with a capital stock of $5,000. The incorporators are Schiller 
N. Weller, Charles H. Hill and Archibald McKay. 


LITTLE ROCK, ARK.—The Fort Smith Electrical Supply Com- 
pany has been incorporated with $25,000 capital stock. The officers 
are: R. G. Hunt, president; W. R. Abbott, vice-president; George 
Engel, secretary and treasurer. 


AUGUSTA, ME.—The Palmer Electrical Company has been or- 
ganized to do a general electrical business, with $500,000 capital 
stock. The officers are: president, Charles D. Shaw, of Greenville; 
treasurer, R. M. Palmer, of Cambridge, Mass. 


TRENTON, N. J.—The Sea Coast Electric and Manufacturing 
Company, of Lanoka, has been incorporated with a capital of $50,000, 
to manufacture electric arc lamps. The incorporators are Orian 
F. Lane, Daniel S. Holmes and George M. Lane. 


CHICAGO, ILL.—The Chicago Insulated Wire and Manufactur- 
ing Company has been incorporated by T. C. Turlay, William M. 
Smith and Thomas B. Lantry. The company has a capital of 
$100,000, and will manufacture electrical supplies. 


NEW YORK, N. Y.—The Amalgamated Gas Fixture Company 
has been incorporated to manufacture oil, gas and electric fixtures. 
The capital stock is $45,000, and the incorporators are Ringgold R. 
Aiken, Rockaway Beach; Bernard Sobel, New York; Jacob Donald- 
son, Elizabeth, N. J. 


NORFOLK, VA.—A charter has been issued to the Franklin 
Lightning Rod Company to manufacture and sell lightning rods. 
The capital stock is from $5,000 to $10,000. The officers are: G. Y. 
Old, president, of Norfolk County; R. S. Marshall, secretary and 
treasurer, of Portsmouth. 


TOLEDO, OHIO—The Toledo Storage Battery Company, with a 
capital of $50,000, has been incorporated by Fordyce Belford, Sarah 
Owens, George C. Bryce, E. J. Marshall and E. A. Byers. Half the 
stock is seven per cent preferred. This is a reorganization of the 
Toledo Storage Battery and Electric Company. 
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ELECTRIC LIGHTING. 


GRAND HAVEN, MICH.—Contracts have been let for increasing 
the power of the electric light plant. 


PHILADELPHIA, PA.—A new electric light plant will be es- 
tablished by local capitalists at Spring City. 


OXNARD, CAL.—The plant of the Oxnard Light and Power 
Company has been completed and placed in operation. 


BAY CITY, MICH.—The Thorne Electric Company has closed a 
contract with Tawas City to install a complete municipal electric 
light plant. 


MANCELONA, MICH.—The building and fixtures of the electric 
light plant at this place were burned July 8. Loss, $5,000; insur- 
ance, $2,000. 


SALT LAKE CITY, UTAH—An electric plant will be installed 
in Ephraim. The plant will cost about $17,000. Work is already 
well under way. 


HUDSON, N. Y.—The electric light plant at Chatham has been 
sold to the Lindenwald Light, Heat and Power Company, an organi- 
zation of local capitalists incorporated last spring. 


VICTORIA, B. C.—A by-law will be submitted to the ratepayers 
providing for the authorization of a loan of $11,000 for the pur- 
pose of improving the electric light plant of Victoria. 


YOUNGSTOWN, OH!IO—The board of public service has awarded 
the contract for an electric lighting plant for the waterworks 
pumping station and the filteration plant to the Electric Supply 
and Construction Company at its bid of $4,133.15. 


MARION, IND.—Sheriff Mills has received an order to sell the 
plant of the Fairmount electric light plant to the highest bidder, 
the sale to take place at public auction, August 2. The sale is 
to satisfy a mortgage for $22,000 held by Gilbert LaRue and Dr. 
J. W. Patterson. The mortgage was given by Francis Ingler. 


SPRINGFIELD, ILL.—Minority and majority reports have been 
submitted by the Springfield council. The majority report, which 
also bears the approval of Mayor Devereux, declares for municipal 
ownership of the lighting plant which provides Springfield with 
street and other lights) The minority reports recommend adver- 
tising for bids for the light plant for a term not to exceed seven 
years and not less than two years, bids to be submitted by 
July 31, 1905. 


TOPEKA, KAN.—The Edison Electric Illuminating Company 
has made important concessions to the business men’s committee 
with regard to rates. The maximum of twelve cents has been 
eliminated and a sliding scale of from ten cents to six cents 
substituted. This has to do with the incandescent and decorative 
lighting used by the merchants and also for small power users on 
motors. This makes an average rate of eight cents. In residence 
lighting the rate specified is twelve cents. This is a reduction from 
the rate of twenty cents. 


PORTSMOUTH, N. H.—The reorganization committee of the 
New Hampshire Traction Company, which operates the Rocking- 
ham Light and Power Company plant in Portsmouth, has concluded 
a bargain with the trustees of the Frank Jones estate for the 
purchase of the Frank Jones lighting plant, which has furnished 
light for many business places. The Jones lighting plant will be 
done away with and power furnished entirely from the Rocking- 
ham plant. The new purchaser will take possession about August 15. 
The purchase price is not made public. 


NEW YORK, N. Y.—The Stock Exchange has listed $2,000,000 
of the first mortgage collateral trust five per cent coupon bonds, due 
1948, of the New York Gas and Electric Light, Heat and Power 
Company (the New York Edison Company, successor), to be sub- 
stituted for $2,000,000 of negotiable bonds, now making $15,000,000 
of said bonds listed. The New York Edison Company reports its 
income, including January 1 to May 31, as follows: gross earnings 
(all sources), $5,035,395; expenses, including insurance, taxes and 
contingency and renewal charges, $2,566,100; net earnings, $2,469,- 
295; fixed charges, including interest bonds and floating debt, 
$826,831; surplus for the period, $1,642,463. 
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ELECTRIC RAILWAYS. 


KANSAS CITY, MO.—The construction of the Kansas City, Olathe, 
Lawrence & Topeka Electric Railway has been begun at Olathe. 


LA SALLE, ILL.—The Milwaukee Eiectric Railway and Light 
Company reports $133,309 net for May, an increase of $825, and for 
five months net $614,292, increase $19,982. 


MARSHFIELD, WIS.—The Wausau city council has granted a 
street railway franchise to the Wisconsin River Power and Trac- 
tion Company. A line will be built if sufficient capital can be 
interested. 


MILWAUKEE, WIS.—James H. Elmore, of Green Bay, has 
deeded to the Milwaukee Light, Heat and Traction Company the 
right of way to parts of the old Beloit roadbed from Muskego Center 
to East Troy. It will now be used, under foreclosure proceedings, 
for a branch of the Milwaukee electric railway system. 


LAMBERTVILLE, N. J.—At a special meeting of common coun- 
cil an ordinance granting the Trenton, New Hope & Lambertvilie 
Traction Company the right to lay and maintain tracks on certain 
streets of the city was passed on first reading. The company in- 
tends to run a short distance from the river bridge at present. 


PITTSTON, PA.—Clairton is soon to be connected with Pitts- 
burg by trolley. A new line is to be constructed from a point where 
the Pittsburg Railways Company's tracks pass through Dravosburg, 
and along the road sometimes called State street, but officially known 
as the West Elizabeth and Dravosburg township road, to Clairton. 


REDKEY, IND.—Horace Stillwell, representing the Portland & 
Muncie traction line, has been granted a franchise over the city 
streets for the proposed road. The route through town will proba- 
bly be along the main street, which will necessitate the removal 
ot three frame business blocks. A completed line is promised in 
one year. 


INDIANAPOLIS, IND.—The Shelbyville division of the In- 
dianapolis & Cincinnati Traction Company will probably be ex- 
tended to Greensburg within a few months, as a franchise has been 
granted at Greensburg. A franchise for the extension of the line 
through Shelbyville toward Greensburg will be requested at once 
by Charles L. Henry, president of the organization. 


PHILADELPHIA, PA.—The work on the Philadelphia & West- 
ern, the new third-rail electric railway which is to paraliel the 
Pennsylvania at least as far as Wayne, is progressing rapidly, some 
six hundred men being now engaged in its construction. The 
eastern terminus is to be at Sixty-third and Market streets, but the 
location of the western one has not been definitely determined upon 
as yet. 


ROCKVILLE, CT.—The city council has extended until January 
1, 1907, the life of the local franchise of the Rockville, Broad Brook 
& East Windsor Street Railway Company. Arrangements for financ- 
ing the building of the road have been perfected, and the plans 
for building have practically been completed. Operations will begin 
at an early date. The company is backed by the Hartford & Spring- 
field Street Railway Company, with whose tracks it will connect 
at Warehouse Point in the town of East Windsor. 


NORFOLK, VA.—The Norfolk, Portsmouth & Newport News Com- 
pany, the corporation controlling the Norfolk Railway and Light 
Company, the Berkley Street Railway Company, the Norfolk, Ports- 
mouth & Newport News Railway and the Old Dominion Railway 
Company, of Portsmouth, at a meeting of its directors, held in 
Norfolk, decided to at once extend its line from Rodman Heights, 
now the suburban terminus of the Norfolk, Portsmouth & Newport 
News Company, to Churchland, in Norfolk County, a distance of 
five miles. 


NEW CANAAN, CT.—The legislature has passed a Dill, incor- 
porating the New Canaan Street Railway Company. The corporation 
has a maximum capital stock of $500,000, and it is authorized to 
construct and operate a street railway in New Canaan and Norwalk 
in Connecticut, and in Pound Ridge and Lewisboro in New York. 
The incorporators are William Wardell, John E. Bliss, Charles B. 
Keeler, Frederick A. Palmer, Junius Benedict, C. N. Scoville, J. F. 
Silliman and T. Roberts, of New Canaan, and Lester Hyatt, Frank 
H. Merrill, Reed G. Haviland and W. F. Acton, of Norwalk. 
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2 INDUSTRIAL ITEMS. 


THE L. E. KNOTT APPARATUS COMPANY, 15-17 Harcourt 
street, Boston, Mass., has issued a new catalogue descriptive of pre- 
cision instruments. This will be sent upon request. 


THE PEPRLESS ELECTRIC COMPANY, Warren, Ohio, in No. 
6, vol. ii, of “The Pigeon-Hole,” calls attention to Peerless motors 
for special drives, and the type “O. D.” oscillating fan. 


THE OTTO GAS ENGINE WORKS, Philadelphia, Pa., has pub- 
lished an attractive booklet entitled “Some Reasons Why.” This 
booklet illugtrates and describes the Otto twenty-five-horse-power 
gas engine. 


THE CLIFTON MANUFACTURING COMPANY, Boston, Mass., 
will be pleased to send data concerning Clifton iron-armored con- 
duit and rubber goods. Mr. I. M. Post is the New York city repre- 
sentative at 308 West street. 


THE WHEELER REFLECTOR COMPANY, 156 Pearl street, 
Boston, Mass., will be pleased to send its price list and descriptive 
catalogue of reflectors, shades, chandeliers, headlights, lanterns, 
street fixtures and electrical specialties. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
has issued bulletin No. 10, descriptive and illustrative of the works 
and product of the De Laval Steam Turbine Company, with a sketch 
of the inventor, Dr. Carl Gustaf Patrick de Laval. 


THD GRAY TEL-BPPHONE PAY STATION COMPANY, Hartford, 
Ct., has issued a catalogue of specifications covering equipment of 
toll stations with automatic collectors, together with such data as 
will be found useful in selecting and ordering this material. 


THE AMERICAN ACID AND ALKALI COMPANY, Bradford, Pa., 
is in the market for the following second-hand electrical machinery: 
one 110-120-kilowatt, 200-220-volt, two-phase, alternating-current 
generator, direct-connected to either a steam or gas engine, prefer- 
ably the latter. 


THB STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., has issued three new bulletins, No. 87, No. 
145 and No. 245, describing, respectively, small-power, single-phase, 
alternating-current motors; type L direct-current motors, and type 
Z transformers. These bulletins will be sent upon request. 


THD BASTERN CARBON WORKS, Jersey City, N. J., dis- 
tributed an attractive series of blotters, calling attention to the 
“Atlantic” dry cell for intermittent work, and the “Eastern” high- 
grade dry: batteries for all forms of open circuit work, at the 
recent International Electrical Exhibition held at Boston, Mass. 


THE DIELECTRIC MANUFACTURING COMPANY, St. Louis, 
Mo., has published a new price list of “Dielectric” products. This 
includes “Dielectric” insulating varnishes and compounds, ‘‘Dielec- 
tric” asbestos-covered magnet wire, “Dielectric” linen tapes, “W. 
D.” paint, flexible sheet insulating materials, and flux paste for 
soldering without corrosion. 


FRANK B. COOK, 240-244 West Lake street, Chicago, Ill., has 
recently been granted a number of additional patents on self- 
soldering protective apparatus. Three such patents have been 
secured within a month, making a total of eleven self-soldering 
protector patents which have been secured during the last year. 
In additiow to these eleven patents Mr. Cook states that advices 
have been received from the patent office to the effect that another 
self-soldering patent will be issued to him Tuesday, August 1. 


THE LINK BELT ENGINEERING COMPANY, Philadelphia, Pa., 
has published a handsome catalogue descriptive of the “Renold” 
roller chain. The “Renold” silent chain transmits power in any 
quantity up to chain speeds of 1,600 feet per minute, its economical 
range being between 900 feet and 1,600 feet. The chain joints are 
of ample area to secure low unit pressures, and the roller bushing 
and pin are hardened to give durability without incurring disaster 
from brittleness. The steel is the best that the steel makers of 
Europe can produce. 


G. M. GEST, the expert subway contractor, of New York and 
Cincinnati, has been awarded a contract for the construction of a 
complete underground conduit system at Washington, D. C., for the 
Western Union Telegraph Company. This conduit system will be 
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constructed of a specially made steel pipe instead of clay and will 
connect all of the Western Union Telegraph Company’s offices as 
well as the department buildings in and around Washington. Work 
to Legin by the first of August, and several hundred men will be 
employed on same. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., has opened an eastern department at 35 Dey street, New 
York city. Mr. B. H. Scranton, president and general manager, 
is in charge. This branch was opened to take care of the eastern 
trade and the company contemplates carrying in stock a full line 
of its staple devices. This will include laundry-irons, disc-heaters, 
tea-kettles, chafing-dishes, water-heaters, warming-pads, soldering- 
irons, pressing-irons, boilers, gluepots, foot-warmers, curling-iron 
heaters, and flexible cord. 


THE INTERNATIONAL NICKEL COMPANY, 43 Exchange 
Place, New York city, is distributing a booklet containing a list 
of the purposes for which nickel steels have been successfully used 
in the United States, France, Germany and England. The proper- 
ties of nickel steel are influenced not only by the proportion of 
nickel present, but also by the amount of carbon and manganese 
contained in the steel, and furthermore by whether or not the 
steel contains some other special element besides the nickel, such 
as chromium, tungsten, etc. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
is distributing a number of bulletins designated as Nos. 1062, 1063, 
1064, 1065 and 1066, describing, respectively, type W induction 
integrating wattmeters; type W prepayment wattmeters; standard 
alternating-current switchboard panels for single-phase circuits; 
high-torque type K single-phase wattmeters; type K prepayment 
wattmeters. In addition to these bulletins there are two cata- 
logues, one being an instruction book on type K multiphase induc- 
tion integrating wattmeters, and the other a handsomely printed 
brochure entitled “Notes on Prepayment Wattmeters.” 


J. H. BUNNELL & COMPANY, INCORPORATED, 20 Park Place, 
New York city, have issued the twenty-fifth edition of their gen- 
eral catalogue. This catalogue contains large additions of {mpor- 
tant matter showing illustrations and describing many new 
improvements, mostly the company’s own, in telegraphic and other 
electrical apparatus, together with a detailed and extensive line 
of supplies and tools. This catalogue is very comprehensive, and 
apparently covers every form of electrical apparatus or contrivance. 
The book is carefully indexed and furnished with a telegraphic 
code for orders and enquiries. It contains 368 pages, is weil 
printed, and should be secured by every one interested in electrical 
apparatus. 


THE A. C. & M. L. FELKIN COMPANY, 4 India square, Boston, 
Mass., is distributing an illustrated pamphlet showing a number or 
forms of “Imperial” electric signs. This company is the manufac- 
turer of electric and all other styles of signs. In the electrical sign 
the letters are made from white opal glass glazed in lead. The 
shading of the letters is of colored cathedral glass, eliminating 
any painting. The letters are soldered to a zinc rustproof back- 
ground. The inside reflectors are of galvanized iron. The signs 
are painted with two coats of white lead and finished in white 
enamel. The face of the sign is finished with carhorundum or 
diamond smalts. The rope mouldings and carved ornamentations 
are finished in gold-leaf. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has issued a new electrical catalogue, No. 14. This 
catalogue is handsomely bound in cloth, and is replete with inter- 
esting data and specifications of electrical auxiliary apparatus. 
This catalogue supersedes all previous issues. All weights given 
are approximate, and numbers and code words are to be used in 
ordering. The book is carefully indexed under several sections. 
Section i describes trolley line material; section ii, trolley ears, 
clips, splicing sleeves, etc.; section iii, strain insulators and turn 
buckles; section iv, pole bracket arms and section insulators; sec- 
tion v, pole-line and third-rail insulators; section vi, miscellaneous 
materials; section vii, tools; section viii, “Noark” enclosed fuses 
and devices; section ix, moulded mica sockets; section x, electric 
heaters and electrotherms; section xi, “Vulcabeston” and moulded 
material; section xii, general information and data; section xiii, 
telegraph code; section xiv, indexes. 
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AN INSTANCE OF ELECTRICAL GROWTH. 

An instructive case was brought to our notice recently which 
showed how readily electrical power is adopted when the choice 
is not influenced by an existing equipment of some other kind. 
A bad fire broke out in one of our large cities and destroyed 
completely the shops of a number of well-established industries. 
These companies immediately rebuilt and in every case, so far 
The old 


machinery was gone and there was a free choice in selecting the 


as we have been able to learn, adopted electric power. 


new, with the result mentioned. The electricity supply company 
was, of course, quick to realize the possibilities of the situation 
and although it lost heavily in custom at first, as many of its 
consumers were also burned out, it soon regained what it had 
lost and in a few months had increased its sales of power to over 
three times the former figure. Practically the same result took 
place in the lighting load, though the increase was not so marked. 
It should be added that there was active competition at the time, 
a> the company referred to above was not alone in the field and 
no doubt its competitors also enjoyed a goodly increase in 


output also. “It’s an ill wind that blows nobody good.” 


ECONOMY OF ELECTRIC PUMPING. 

Pumping of water for the supply of cities and towns is a very 
desirable class of work for electric systems, where the reservoir 
capacity is such that the pumps can be kept in nearly constant 
operation at full load. 

The desirable nature of this load is, of course, due to the 
fact that it can be carried by generating equipment which 
would otherwise be idle a great part of the time. If the elec- 
tric system concerned operates in large part with water power, 
the work of pumping water supplies is especially attractive, 
because it can be done in a greater or less degree with water 
that would otherwise go to waste over the dam, between mid- 
night and noon, on many days of a year. In view of these 
facts, electric systems are warranted in making very low rates 
for nearly continuous pumping service. 

An interesting example of this sort is that in a large city 
where the electric company has taken the contract to pump 
700 million gallons of water per month, under a head of 200 
This work is 
to be done with a pump that has a daily capacity of twentvy- 


fect, at the rate of $4.50 per million gallons. 


five million gallons, and 


when operated twenty-four hours, 
the pump must thus be kept in nearly constant service in 
order to raise 700 million gallons of water per month. 

While 200 feet, including a lift of eighteen feet, is the maxi- 
mum head against which the pumps have to work in this case, 
the head for a part of the service is as low as 133 feet, and 
the rate of $4.50 per million gallons pumped decreases directly 
Thus at 133.3 feet of head the rate is $3 per 


As the weight of water is about 8.3 pounds per 


with the head. 
million gallons. 
gallon, the work done in raising one million gallons against a 
head of 200 feet amounts to 1,660,000,000 foot-pounds. With the 
equivalent of 2,654,400 foot-pounds per kilowatt-hour, the work 
of raising one million gallons against a head of 200 feet reduces 
to 62 


for the electric motor, and of eighty per cent for the centrifugal 


5.4 kilowatt-hours. With an efficiency of ninety per cent 
pump that is used for this work, or a combined efficiency of 
seventy-two per cent for both, the actual work done must 
amount to 868 kilowatt-hours per million gallons of water 
pumped. Dividing the sum of $4.50 paid per million gallons 
pumped by the number just found gives the rate of 0.518 cent 
per kilowatt-hour for the work. l 

As the motor with its connected pump has a capacity to 
raise twenty-five million gallons during each twenty-four hours, 
when working under a head of 200 feet, the capacity of the 
motor should be 723 horse-power, if the assumed efficiencies for 
the motor and pump are correct. When the motor and pump 
are operated continuously at full load during twenty-four hours, 
raising twenty-five million gallons of water under a head of 


200 feet, the cost of electric energy consumed by the motor 
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will reach $112.50, on the basis just named. The equipment 
adopted for this pumping consists of a direct-connected motor 
and pump with vertical shaft. Current reaches the motor at 
2,200 volts, twenty-five cycles, three-phase. Before the electric 
motor and centrifugal pumps were installed, an estimate was 
made of the total cost of pumping with electric and with steam 
power. The twenty-five million gallons per day to be raised 
by the new pump is merely an addition to the city supply, 
and the cost of pumping with steam power, as to merely operat- 
ing expenses, was taken from the records of the pumping sta- 
tion for the fiscal year of 1903. During that year the quantity 
of water pumped by steam power was much greater than 700 
million gallons per month, the rate at which the new pumps 
were to work.. From the records of 1893, the cost of operation 
per million gallons of water pumped under a head of 200 feet 
was found to be $4.66. The estimated cost of additional steam 
pumps and boilers with a capacity of twenty-five million gallons 
daily was $137,500, and interest and depreciation on this sum 
at the rate of eight per cent yearly amount to $1.18 per 
million gallons. This brings the total cost of pumping water 
by steam power up to $5.84 per million gallons. 

For the electrically driven pump the estimated cost was 
$35,000, and the combined annual interest and depreciation on 
this sum at eight per cent represent 30.7 cents per million 
gallons pumped. From the records of the steam-power pump- 
ing plant during 1903, it was found that the proportionate 


labor cost of operation for one pump in the engine room was- 


$4,187.77 per year, and this sum represents 45.9 cents per 
million gallons with a pump of twenty-five million gallons daily 
capacity. Starting with the charge of $4.50 per million gallons 
of water, for electric energy to operate the motor, the labor 
charge in the engine room and the sum of interest and deprecia- 
tion, bring the entire cost of electric pumping up to $5.27 per 
million gallons. Comparing this sum with the cost of $5.84 
per million gallons pumped with steam power, it seems that 
the use of electric energy for pumping effects a saving in this 

On the basis 
of 700 million gallons of water per month, this saving in the 
cost of pumping amounts to $4,788 yearly, if all the work is 
done under the head of 200 feet. 
in favor of electric pumping ie still greater per million gallons, 


case of fifty-seven cents per million gallons. 


At lower heads the saving 


because the energy rate for the electric pumping drops in direct 
proportion to the head, and the greater fixed charge against 
the steam-power plant remains constant. 

The cost of coal at the pumping station in question was 
$2.13 per ton during the year of 1903, and the consumption 
amounted to 1.32 tons per million gallons of water pumped, 
when reduced to a uniform head of 200 feet. The total cost 
of coal including the cost of handling it and caring for the 
boilers, without any allowance for the time of the engincers, 
was $3 per ton, or about $4 per million gallons of water pumped 
under a head of 200 feet. 


parative costs, the electric pump was charged as much as a 


In the computation of these com- 


steam pump for attendance in the engine room, but as a matter 
of fact the advantage in this regard would be with the elec- 
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tric equipment. The cost of $2.13 per ton for delivered coal 
in this case is below that in many places, and with higher prices 
for coal the saving of electric pumping at the rate named would 


be still greater. 


THE NATIONAL ELECTRICAL CODE. 
At a recent convention of the National Electrical Contrac- 
Association of the United States, 
McCleary made an eloquent appeal for a uniform interpretation 


tors’ President Ernest 
of the rules formulated by committees from the various engi- 
ncering and insurance underwriting societies interested and pro- 
mulgated by the National Board of Fire Underwriters as the 
This code sets forth rules by which 
the electrical contractor is to be guided in the installation of 


National Electrical Code. 


current-carrying and kindred appliances. The National Elec- 
Mr. McCleary had no criti- 
cism to make upon the rules by and large, but it was the indi- 


trical Code is a splendid proposition. 


vidual interpretation of these rules by local authorities that was 
creating, and would continue to create, havoc among the manu- 
facturing and contracting interests of the country. 

The National Electrical Contractors’ Association, supple- 
mented by the efforts of the manufacturers of electrical appara- 
tus, has brought into being a manufactured product that for 
excellence of design and stability of construction is not excelled 
anywhere in the world. The recent exhibition in Mechanics’ 
Hall, Boston, Mass., gave evidence that the manufacturers and 
contractors were one in their endeavors to secure apparatus 
which would amply comply with the most rigid Si of 
a most rigid inspection bureau. 

The whole scheme of inspection by the National Board of 
Fire Underwriters, and the provision of the National Electrical 
Code, is to reduce as greatly as possible the fire risk of an electric 
installation, but the enforcement of these rules must come from 
the centralized bureau, and the interpretation of these rules 
must be uniform from Maine to Texas and from New York to 
California. 

Electrical apparatus constructed to-day and approved as 
National Electrical Code standard can not be made to fit the 
individual requirements of local underwriting concerns. The 
distribution of apparatus, no matter where manufactured, covers 
the whole country, and the field of the electrical contractor must 
not be limited by the boundaries of kis city or state. 

President McCleary made the significant statement that the 
time had come when the electrical contractors must say to the 
fire underwriters: “You must enforce these rules or withdraw 
from the field and leave it to men who will enforce them. We 
believe that they should exercise authority; 1f thev can not, they 
have no right to legislate.” 

‘Now there must. be rules, and these rules must be enforced. 
If the condition should come about that the rules were not under 
the jurisdiction of some powerful body, and the individual were 
to install electrical apparatus to suit an inexpert judgment of 


the fire hazard, certainly electrical contracting would deteriorate 
from its present high standard. Neither President McCleary 
nor any other good electrical contractor desires such a state of 
affairs, but he voices a sentiment that is not new, but is 


August 5, 1905 


taking a deeper root day by day, that local underwriting authori- 
ties cease to interfere with the rules laid down by the National 
Board of Fire Underwriters and expounded in the National 
Klectrical Code, and that local inspectors key their interpreta- 
tions of these rules according to the standard of the centralized 
bureau of reference. 


THE BUSINESS OF OPERATING TELEPHONES. 

The EvectricaL REVIEW is pleascd to publish on other pages 
in this issue copious extracts from the report made by the Mer- 
chants’ Association of this city on the question of telephone serv- 
This 


presentation comprises so much good common sense and interest- 


ice and rates of the New York Telephone Company. 


ing and accurate data, that we have allowed it more than 
usual space. The public has never realized the great expense, 
the unusual technical ability and far-seeing intelligence neces- 
siry to successfully cope with this modern industry in all its 
The demand for the 
telephone came upon us after its advantages and utilities became 
This 


is well exemplified by the increase in this city shown in the 


vast, intricate and sensitive ramifications. 
moderately known with whirlwind rapidity and volume. 


statistics we publish of from 12,000 subscribers to the telephone 
system some fifteen years ago compared with the 150,000 stations 
now in use, with a constant proporcionate growth always to be 
provided for. 

The report shows, among other interesting things, that the 
management of the New York Telephone Company is a broad 
and liberal one, and that the public receives the benefit of 


improvements in service as rapidly as practical changes can be - 


made, and reductions in rates when proper regard for the 
interests of such progressive service will permit it. 

We believe such publicity as this respecting the telephone 
industry in general can not but prove of great value to telephone 
interests, and we believe the public, if it gives proper weight to 
these unprejudiced statements, will cease the criticism of tele- 
phone charges which has been prevalent in the past through 
ignorance of the conditions surrounding the service. 


FIRE-ALARM TELEGRAPHS IN NEW YORK CITY. 

The wave of agitation in favor of municipal ownership of 
public utilities that has recently swept over the country has 
brought to light many interesting facts in relation to the main- 
tenance of these utilities. In many cases the most important 
factor in the division of earnings is the sum that must be laid 
aside to provide for keeping the system not only equipped with 
modern apparatus, but in a fairly workable condition. In large 
cities, where the power-producing stations are loaded heavily, 
and each piece of apparatus is worked to its maximum capacity, 
the life of any machine is considerably shorter than the average 
citizen imagines. = 

In New York city, within very recent years, the whole scheme 
of transportation has changed about. MHorse-cars have given 
way to cable haul, and the cable haul has given way to electric 


traction. The systems for transmission for light and power 
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have been changed over several times and work is continually 
going on to create economies and establish certainty of service. 
The telephone system has been entirely changed from the local 
battery to the central energy system, and ninety-five per cent of 
telephone distribution is underground. | 

These utilities are all controlled by private corporations. 
What is the condition of affairs with our municipally controlled 
fire-alarm telegraphs? We have been waiting patiently for an 
investigation and an announcement that this system would be 
overhauled. From time to time one hears that the system is 
badly in need of rehabilitation. Certainly this great city is 
worthy of the most modern fire-alarm telegraph. No private cor- 
poration would attempt to do service with an antiquated system, 
and the fire department of the city of New York should not be 
handicapped by any defects in its lines of communication. We 
do not wish to cause any undue anxiety as to the general 
reliability of the fire-alarm telegrapn service as it exists to-day 
in New York city, but we should be glad if some one would tell 
us that steps were being taken to thoroughly overhaul the system 
and put it on a modern basis. | 


A USEFUL ELECTRIC FURNACE. 

As has so frequently been stated, the electric furnace does 
not, as a rule, base its claims for recognition on a reduction in 
the cost of heating. In general, the cost of the electrical energy 
which is converted into heat is greater than would be the cost 
of an equal amount of heat energy obtained directly from coal. 
But in most problems two factors must be considered. The tem- 
perature of the furnace is just as important as the quantity of 
heat, and the control of the former may be the governing factor. 

A very pretty illustration of this is the electrical combustion 
furnace devised by Professor H. W. Morse, of the Johns Hop- 
kins University. The combustion furnace, as usually used in 
the chemical laboratory, consists of a porcelain tube heated 
externally by gas flames and through which the gases to be 
burned are passed. This type of furnace is inefficient, a matter 
of little importance, but the life of the tube is short, generally 
lasting for but one determination, and this is a more serious 
consideration. Professor Morse has avoided this by constructing 
a simple, cheap and yet effective furnace out of materials to be 
found in every chemical laboratory. He winds a fine platinum 
wire over the porcelain combustion tube and encloses the heating 
element thus formed in a larger glass tube. The platinum spiral 
is heated by an electric current. The gases to be burned are 
passed in through the porcelain tube and returning around it are 
heated by the hot wire. The furnace is easy to manipulate, 
perfect in its action and the operation is quickly performed. 
The platinum wire lasts a long time and the porcelain tube, 
indefinitely. The furnace not only does its work better than 
the old type, but is less expensive both as regards the construction 
and operation, as there is no destruction of its parts, and the 
cfficient method of heating makes the cost of the electrical 
energy less than that of the gas for the old process, The up-to- 
date chemist is learning to adopt electrica! methods for facilitat- 


ing work and lightening labor. 
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= An Industrial Water-Power Plant at South Bend, Ind. 


OR a number of years several indus- 
F tries have derived their power from 
the St. Joseph river at South Bend, 

Ind, At this point the water is backed 
up by a dam and distributed among 
numerous users through two head-races, 
one at either side of the river, and extend- 
ing for a distance down-stream from the 
dam. One of the oldest industries of tnis 
part of the country is the Oliver Chilled 
Plow Works at South Bend. The Oliver 
interests, however, include, in addition to 
the plow works, a hotel in the business 
district and a theatre adjacent. The 
works of the Oliver company are nearly 
two miles from the river, and up to the 
present time have not utilized any water 
power for their service. The abandoning 
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into three portions, accommodating the 
three generating units installed inside. 
At the lower end of the forebay the tunnel 
turns at a right angle and discharges into 
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by James Leffel & Company, Springfield, 
Ohio. They are sixty-eight inches in 
diameter, of the vertical Samson turbine 
type, and develop 350 horse-power each at 


Fie. 1.—Power-Hovusk, WITH FOREBAY DRAINED BY TEMPORARY COFFER DAM. 


Fie. 2.—W ASTE GATES FOR CONTROLLING LEVEL OF WATER IN FOREBAY. 


of several smaller industries located along 
the west race, and the foresight of Mr. 
James Oliver, the leading figure in the 
Oliver interests, made possible the secur- 


ing of valuable rights on the south half 


of the St. Joseph river at the fall opposite 
the foot of East Washington street. The 
city uses a part of this flow for its water- 
works, and the remainder is under the 
control of the Oliver company. Fig. 1 
shows the power-house with the forebay 
drained by a temporary coffer dam. The 
intake channel, forebay and power-house, 
along with the discharge race, are of new 
construction, the entire structural work 
being of reenforced concrete. It might 
be well to emphasize the exception that 
the power-house building is constructed 
of hollow concrete blocks. Fig. 2 shows 
the waste gates for controlling the water 
level in the forebay. 

~The original coffer dam was at the 
upper end of the intake. The improve- 
ment now put in place was free of water 
except. that which backed up from the 
tail-race. The power building is divided 


seventy-five revolutions per minute. The 
operation of the four water-wheels of each 
unit is controlled by a Lombard governor. 
The governing arrangements are somewhat 
unusual. Water-wheel. gates are ordinarily 
operated through suitable gearing from a 
rotating shaft under control of the 
governor. In the present case the four 
gate shafts are connected, not by a rotat- 
ing shaft, but by a continuous bar which 
is moved longitudinally through gates 
under control of a pinion actuated by the 
governor, and meshing into a rack at- 


Fic. 3.—ViEw SHOWING SWITCHBOARD, GOVERNOR, AND HARNESS DETAILS. 


the wheel-pits of the power-house through 
iron gratings. There are in all twelve 
wheel-pits, each generator being supplied 
by four wheels. The wheels were built 


tached to the bar. Each gate shaft is 
rotated by a suitable rack meshing into a 
segment gear keyed to the gate shaft. 
This arrangement allows the governor to 
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be placed in a longitudinal position. It 
economizes space, and provides also a posi- 
tive connection between the governor and 
the several gate valves. The mounting 
and application of the governor are shown 


in Fig. 3. 
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successive sections of the main shaft. If 
the load to be carried requires the use of 
two wheels, the two wheels nearest to the 


generator would naturally be used, and 


the other two disengaged by opening the 
jaw clutch. 


These clutches are of cast 


189 


supported by the steel construction form- 
Girders ex- 
tend longitudinally at either side, and to 


ing the power-house floor. 


these are bolted the cross-trees and yokes 
Inter- 
mediate bearings, one at each end of each 


supporting the moving machinery. 


Fic. 4.—TuHe HARNESS FOR THE COMPLETE UNITS IN THE POWER-HOUSE OF THE OLIVER CHILLED PLOW COMPANY, SOUTH BEND, IND. 


The driving connection between the 
water-wheels and the generator is pro- 
vided by an installation of heavy harness 
and shafting equipment supplied by the 
Dodge Manufacturing Company, of Mis- 
hawaka, Ind. 
ness for the complete units driving three 
500-kilowatt 
is shown 


The assembly of the har- 


Westinghouse generators 
Fig. 4. The vertical 


shaft for each water-wheel is eight inches 


in 


in diameter, and is made in two sections. 
The upper section is bossed to receive the 
Male and 
female flange couplings join the two sec- 


hub of a mortise crown. gear. 


tions of each vertical shaft and form a 
rigid connection with the turbine shaft. 
The upper section of the yertical shaft 
runs in self-oiling bearings, one above 
and one below the hub of the crown gear. 
The lower of these bearings is attached 
to a cross-tree beneath the gear, while the 
upper bearings are bolted securely to the 
main yoke casting. This casting is made 
in a peculiar form for this purpose. 
The variation of the number of wheels 
in use with any generator, according to 
the load to be carried, is effected by the 
manipulation of jaw clutches between 


Fie. 5.—ONE COMPLETE UNIT, FOR WATER-WHEELS AND A 500-KILOWATT 
WESTINGHOUSE ALTERNATOR. 


steel, and are operated by geared shifters 
through hand-wheels. 
tion a ball-bearing thrust collar is pro- 
vided, placed in front of the main bearing 
above the crown wheel. 

The water-wheel harness as a whole is 


For each shaft see- 


shaft section adjacent to the jaw clutcnes, 
are carried by plain yokes, while the main 
yokes serve the double purpose of support- 
the horizontal shaft bearings im- 
mediately in front of the pinions, and of 
carrying the upper vertical bearings for 


ing 
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the wheel shafts. These yokes and bridge- 
trees are of extensive proportions, each 
yoke weighing about 4,800 pounds. The 
total shipping weight of all machinery 
supplied by the Dodge Manufacturing 
Company amounted to nearly 600,000 
pounds, including the longitudinal steel 
girders to which the yokes and cross-trees 
are bolted, and the machinery from the 
couplings immediately above the wheels 
to the couplings between the main shafts 
and the generators. Fig. 5 ig a view in 
the engine room showing the general 
arrangement of water-wheels, the harness 
and the generator for one power unit. 

~ The generating equipment consists of 
three 500-kilowatt three-phase alternators, 
Current is generated at 6,600 volts, 
twenty-five cycles. Each generator has a 
twenty-kilowatt exciter belted to it, fur- 
nishing direct current at 125 volta, The 
electrical apparatus was installed by the 
Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa. 

The main switchboard, which may be 
seen in Fig. 3 and Fig. 4, is installed in 
a compartment which projects out on the 
river side of the power-house. This board 
consists of nine panels, the one on the 
extreme right being for the control of 
the exciter unit, and equipped with an 
ammeter, rheostat and main switch for 
each exciter, and a common voltmeter 
for all of the exciters. The rheostats for 
the main generators are mounted on the 
wall back of the switchboard, and are 
controlled by rheostat handles, one on 
each main generator panel. Three gen- 
erator panels are provided; each being 
equipped with an ammeter for alternating 
current, a direct-current ammeter for the 
field current, a wattmeter, synchronizing 
lamp, voltmeter plug, field switch and 
main switch. An instrument panel is 
provided in the centre of the board, which 
is equipped with an ammeter for each 
phase, a power-factor meter, a totalizing 
wattmeter, frequency meter, recording 
wattmeter, and static ground detectors. 
Three feeder panels are placed at the left 
end of the board. On two of these are 
mounted ammeters and an oil switch. On 
the third there are mounted a recording 
wattmeter, indicating wattmeter, an oil 
switch, and the corresponding ammeters. 
The switchboard is built up of gray Ver- 
mont marble, fastened to angleiron 
frames. The high-tension wires are 
mounted on petticoat insulators, supported 
on iron pins. The low-tension wires are 
mounted on ordinary porcelain insulators, 
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or are carried directly on the marble of 
the board. 

Current is transmitted at 6,600 volts, 
three-phase, through conduits beneath the 
city streets to the Oliver factory plant 
and to the hotel. At the hotel current is 
transformed and the voltage lowered to 
supply the direct-current system now in 
vogue. The factory will be supplied with 
low-voltage three-phase current for driv- 
ing induction motors.—Power and Trans- 
mission, June. 

——_—__-> 
Performance of Automatic Block 
Signals under Unfavorable 
Conditions. 

Mr. H. S. Balliet, engineer of main- 
tenance of way of the New York Central 
à Hudson River Railroad, has published 
in book form an article entitled “Per- 
formance of Automatic Block Signals 
under Unfavorable Conditions.” This is 
reprinted from the Railroad Gazette. The 
article discusses the service of automatic 
block signals during the winter of 1903- 
1904. The principal railroads which have 
in service automatic block signals re- 
ported that the weather conditions during 
January, 1904, were the most severe since 
the signals had been in use. Snowstorms 
and blizzards were frequent. Generally 
speaking, the snowfall was the heaviest 
in years, fourteen inches being a common 
depth. The thermometer on the coldest 
days recorded from zero to forty degrees 
Fahrenheit below. The period of extreme 
cold lasted about thirty hours each time, 
and on several occasions the temperature 
moderated from twenty degrees to forty 
degrees within a few hours. These sudden 
rises were closely followed by a lower 
temperature. In one case the record 
shows forty degrees decline within five 
hours. This decline occurred after the 
thermometer registered thirty-five degrees 
above zero. 

The performance of automatic block 
signals, the author states, under such ad- 
verse weather conditions was, on the 
whole, admirable. A number of cells of 
gravity or bluestone track battery were 
found frozen into a solid mass of ice. 
Most of these cells were in chutes con- 
structed of two-inch lumber, and about 
eight feet in depth; or in cast-iron chutes 
of sufficient length so as to bring the 
lower cell about seven feet below the sur- 
face of the ground. Careful inspection 
indicated that most of these cells were 
frozen in consequence of the improper 
filling in of earth when the chutes were 
set. 

The article details the best methods of 
procedure in installing track batteries and 
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The effect of frost in wood and 
iron enclosures is described, and emphasis 
is laid upon the care necessary for the 
complete protection of every part of the 
working apparatus. Relays and their en- 
closures are treated in detail, illustrations 
being given; and the operating and con- 
trolling mechanisms are fully described. 


ctreuits. 


Electric Supply of Dublin. 

United States Consul Moe, of Dublin, 
Ireland, writes that the lighting coin- 
mittee of the Dublin corporation issued a 
report in which they recommend a re- 
duction in the rates for general lighting 
and for the supply of currents for heat- 
ing and for motive power. In the case of 
general lighting, the rates are to be re- 
duced on the maximum demand system 
from fourteen cents and five cents to 
twelve cents and five cents. The com- 
mittee do not recommetid any reduction 
in the twelve-cent flat rate, as in Dublin 
there is an undue proportion of offices and 
early closing shops which only use the 
current from four to five months in the 
year, and are not profitable even at the 
rate of twelve cents. 

For motors aud heating currents the 
rates are to be reduced from fourteen 
cents and two cents to eight cents and 
two cents, with an alternative flat rate 
of five cents per unit. The committee re- 
port a “steadv increase” in the demand 
for motor currents, though “too small to 
be satisfactory day load even for Dublin.” 
They are completing an arrangement with 
one of the largest firms of motor manu- 
facturers in the world for the adoption 
of a system of hire-purchase, under which 
motors will be supplied at very reason- 
able rates on the three-year instalment 
plan. They believe this will satisfactorily 
affect the demand for power. 


Flat rates per unit are recommended 
for certain consumers who use current for 
a considerable number of hours each dav. 

No concession is made to concert halls 
and other similar places of amusement, to 
“temporary buildings,’ or permanent 
buildings for “temporary purposes,” or 
to churches and buildings attached there- 
to. 


Albert Medal for Lord Rayleigh. 


The Albert medal of the Society of 
Arts for 1905 was presented on July 5 
to Lord Rayleigh “in recognition of the 
influence which his researches, directed to 
the increase of scientific knowledge, have 
had upon industrial progress, by facilitat- 
ing, among other scientific applications, 
the provision of accurate electrical stand- 
ards, the production of improved lenses, 
and the development of apparatus for 
sound signaling at sea.” 
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The Clyde Valley Electrical Power Company, Limited. 


OR many years the 


neighboring district has been famed 
as a centre of high industrial and 


engineering importance; 


avowed object of the Clyde Valley Elec- 


trical Power Company, 


itiated by local enterprise, to help manu- 


facturers in the distri 


Glasgow to maintain the 
have so long held in the first line, and to 
aid them in competing as keenly as ever 


in the world’s markets. 
was incorporated in 190 
tained powers over an 


along the Clyde valley fr 


and Port Glasgow on the 
and Shotts on the east. 


visional order which was 


burgh of Clydebank in 1901. 


sanctioned by Parliamen 


enables the company now to supply elec- 
tricity for both power and lighting in 
the burgh, for which purpose a special 


plant has been installed. 
The city of Glasgow, 
of Govan, Partick, Port 


ley and Hamilton, although actually situ- 
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This area, which 
comprises about 750 square miles, con- 
tains the most important manufacturing 
and coal-producing district in Scotland. 

The company has taken over the pro- 


these two stations and the various sub- 
stations that are dotted over the area. 
YOKER POWER STATION. 
The Yoker generating station is situ- 


Under its act of Parliament the com- 
pany was empowered to acquire land for 
the erection of generating stations at 
Yoker and Motherwell, five miles and 


Clyde and the 


and it is the 
which was in- 


ct surrounding 
position they 


The company 
1, and has ob- 
area extending 
om Craigdoran 
west, to Lanark 


granted to the 
This was 
t in 1904, and 


YOKER POWER STATION OF THE CLYDE VALLEY ELECTRICAL POWER COMPANY. 


and the burghs 
Glasgow, Pais- fifteen miles out of Glasgow respectively ; 


and in September, 1902, a contract was 


ated on the banks of the Clyde, where 
an unfailing supply of water for con- 


n 


HX 


. ewer TTTTTTT T 
DARI IIODOOCOOD then eeesa 


Crose-SECTION OF THE MOTHERWELL POWER STATION OF THE CLYDE VALLEY ELECTRICAL POWER COMPANY. 


ated in the above area, are not included 
in the company’s schedule unless any of house Electric and Manufacturing Com- 


them should elect to take 


entered into with the British Westing- densing purposes is available. The 
Motherwell station being situated at a 


a supply. pany for the erection and equipment of higher elevation, and above the level of 
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the river Clyde, depends for its water 
supply for condensing purposes on elec- 
tric pumps working against a head of 
140 feet. 

The offices occupy part of the south end 
of the engine room, being placed adjacent 
to the switchboard galleries. Accommoda- 
tion is provided here for the station su- 
perintendent, storekeepers, and time- 
keepers. The offices are divided off from 
the switch galleries by iron doors, and 
everything is of a thoroughly fireproof 
construction, special attention having been 
paid to this important matter. 


BOILER HOUSE. 


The boiler house has an internal meas- 
urement of 186 feet long by fifty feet 
wide? It is well lighted and is designed 
in every way to afford the maximum of 
convenience. 7 

There are at present four double-drum 
Babcock & Wilcox water-tube boilers in 
position; each having a heating surface 
of 4,400 square fect and fitted with super- 
heaters capable of imparting 150 degrees 
Fahrenheit of superheat. The steam 
pressure is 175 pounds per square inch. 
The boilers are connected to a main flue 
passing along the back, and a Green’s 
economizer of two sections and 432 ten- 
foot tubes is installed between this flue 
and the chimney, the usual by-pass flue 
being provided. 

The chimney is built of special per- 
forated and moulded bricks on the Al- 
phons Custodis system, and is 225 feet 
high above the foundations with an in- 
ternal diameter at the top and bottom 
of eleven and fourteen feet respectively. 

It is lined with firebricks up to a 
height of eighty-five feet above the top 
of the foundations, which extend to a 
depth in the ground of twenty-two feet. 
The base of the foundation occupies a 
space of 2,116 square feet, and the weight 
divided over the entire area is two tons 
per square foot, allowance being made 
for wind pressure. 

Each of the boilers is fitted with a 
Roney mechanical stoker, manufactured 
by the British Westinghouse Company, 
and adapted for burning efficiently a 
cheap class of coal. ‘These are driven 
through special worm gearing by two 
four and one-half-inch by four-inch, 
five-horse-power Westinghouse standard 
engines, running at 400 revolutions per 
minute and situated in the boiler house. 

The coaling arrangements of the power 
station are most complete, and from start 
to finish the fuel is untouched by hand. 
Coal is brought in wagons to the com- 
pany’s private siding, where it is dumped 
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by a hydraulic ram into the crusher pit, 
passing through a crusher and screen 
operated by a ten-horse-power, enclosed, 
shunt motor running at 650 revolutions 
per minute. It is there picked up by a 
bucket conveyer, constructed by Messrs. 
Graham, Morton & Company, and carried 
to the storage bunkers over the boiler 
house. This conveyer, which is driven by 
a fifteen-horse-power, enclosed, shunt- 
wound motor, is also used for carrying 
the ashes away from the boiler house. 

From the bunkers the coal passes auto- 
matically to the stokers; being weighed— 
also automatically—in transit, and the 
number of hundredweights used recorded 
on an indicator. To prevent the coal 
sticking in the shoots a motor-operated 
agitator is installed, which keeps it con- 
stantly on the move. 


ENGINE ROOM. 


The engine room consists of two floors, 
one on the ground level, and one in the 
basement, the latter containing most of 
the auxiliary machinery. The turbine 
condensers, which are of the Mirrlees 
Watson vertical surface type, each with 
6,250 square feet of cooling surface, are 
placed here, their upper ends projecting 
- through the main floor a few feet. Each 
turbine exhausts directly into its own con- 
denser, and each condenser is provided 
with a steam-driven, two-stage, dry air- 
pump situated in the basement. Arrange- 
ments have also been made for exhausting 
to atmosphere if necessary. 

The circulating water for the condens- 
ers is drawn from the Clyde, running 
by gravity into a large circular well 
eighteen feet in diameter and of a depth 
below water level of nine feet. There 
are two thirty-inch pipes leading into the 
well from the river, and the water is 
drawn out through a thirty-six-inch cast- 
iron pipe by means of a steam-driven cen- 
trifugal pump placed in the basement. 

After passing through the condensers 
the water is discharged by a thirty-six- 
inch pipe into a tank on the bank of the 
river. The condensed water is pumped 
into the hotwell, which is also in the 
basement, by a centrifugal pump driven 
by a six-horse-power, vertical shaft, shunt- 
wound motor running at 625 revolutions 
per minute. From here it passes to the 
suction of the two feed pumps, which are 
of Messrs. J. & P. Hall & Sons’ tandem- 
compound, double-acting type, each ca- 
pable of delivering 9,600 gallons per hour 
against a boiler pressure of 175 pounds. 
The make-up water is taken from the city 
mains, that of the Clyde being unsuitable 
for boiler feed purposes; there is, how- 
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ever, a stand-by suction from the river for 
use in case of emergency. 

The exciter sets have their separate sur- 
face condenser which is of the Worthing- 
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forty-three feet five and one-half inches 
wide. It is well lighted from the roof, ` 
the walls are faced with white glazed 
bricks, and the floor throughout is paved 


2,000-KiLowaTtT TURBO-ALTERNATOR GENERATOR END, CLYDE VALLEY ELECTRICAL POWER 
CoMPANY. 


ton Pump Company’s make, and has 600 
square feet of cooling surface. 

In addition to the above auxiliary plant 
there is installed a feed-water heater by 
Messrs. Joseph Wright & Company, 


with Italian mosaic work. At the north 
end are situated the switchboard galleries 
and offices, which have an inside measure- 
ment of fifty-three feet by forty-three feet 


one inch wide. 
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BorLerR House, CLYDE VALLEY ELECTRICAL POWER COMPANY. 


having a heating surface of 700 square 
feet. 
GENERATING PLANT. 
The upper and principal floor of the 
engine room measures 252 feet long by 


The main generating plant at present 
installed consists of two Westinghouse- 
Parsons steam turbine units, each with a 
normal capacity of 2,000 kilowatts and 
an overload capacity of 3,000 kilowatts. 
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The speed is 1,500 revolutions per minute, 
` which corresponds to a peripheral velocity 
of the rotating part of five miles per 
minute. The turbines are of the latest 
double flow pattern, steam entering at the 
centre and exhausting at both ends, and 
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nected to a Westinghouse 2,000-kilowatt, 
11,000-volt, three-phase, twenty-five-cycle 
generator of the rotating field-type. 
These are of the normal Westinghouse 
design; the two-pole field magnets con- 
sist of a solid forging of Whitworth 
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SucTIoN WELL AND DISCHARGE TO RIVER, CIRCULATING WATER, YOKER POWER STATION OF 
THE CLYDE VALLEY ELECTRICAL POWER COMPANY. 


each contains no less than 20,000 blades. 
These are securely fixed to the steel drum 
and are of drop-forged steel in the first 
series, and special metal at the low press- 
ure end so as to prevent corrosion due to 
the wetness of the steam. The cylinder is 
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pressed steel combining high magnetic 
properties with strength, and the arma- 
ture of laminated iron wound with cop- 
per bars in practically closed slots is sup- 
ported by a heavy cast-iron frame divided 
horizontally. 


EXCITER SETS, CLYDE VALLEY ELECTRICAL POWER COMPANY. 


of close-grained cast iron, and the rotor 
consists of a rolled-steel drum fixed to 
the shaft by the aid of forged-steel um- 
brella-shaped discs shrunk into the drum 
and pressed on the shaft. 

Each of the turbines is directly con- 


The starting, stopping and speed varia- 
tions of the generators are under control 
from the switchboards by electrical means, 
current for these purposes being taken 
from the exciters. 

The oiling of the turbines is carried out 
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on the gravity system. A large tank in 
the basement of the engine room receives 
the oil overflowing from the bearings, 
which is then passed through coolers and 
raised by a special oil pump to a tank 
in the roof of the boiler house, flowing 
from thence by gravity under a head of 
fifty feet back to the bearings. Oil 
pressure gauges are provided on the latter 
in order to indicate at a glance how the 
apparatus is working. 

The engine room as at present con- 
structed will. accommodate one more 
2,000-kilowatt set and a fourth unit of 
3,500 kilowatts, which will eventually 
make the total capacity of the station 
9,500 kilowatts. The additional sets will 
be added as soon as one of the present 
units is loaded up, so that there will be 
always one spare ready at any moment 
in case of accident. 


EXCITERS. 


The two exciter sets, situated at the 
south end of the engine room, are each 
capable of furnishing the exciting current 
for both the main generating units at 
present installed. They are of seventy- 
five kilowatts capacity each, and consist 
of a Westinghouse eleven-inch by nine- 
teen-inch by eleven-inch vertical, com- 
pound engine running at 290 revolutions 
per minute, coupled direct to a 125-volt, 
compound-wound dynamo. 

In addition to their natural function 
these exciters supply current for operat- 
ing the motors of the coal and ash- 
conveyer, crushers, agitators, economizers, 
pumps, traveling crane, etc., and also for 
the electrically operated main and other 
switches. 

TRAVELING CRANE. 


The traveling crane is by Messrs. C. & 
A. Musker & Company, and in the case of 
Yoker has a span of forty-two feet.. It 
is of thirty tons capacity, of the three- 
motor type, these being of the Westing- 
house type SB, totally enclosed pattern, 
series wound. The motors are of the 
following horse-powers and speeds: . 

Lifting, twenty-five horse-power, 460 
revolutions per minute. 

Longitudinal travel, ten horse-power, 
650 revolutions per minute. 

Transverse travel, four horse-power, 
935 revolutions per minute. 


` SWITCH GEAR. 


The whole of the switch gear is con- 
tained in the three galleries at the south 
end of the engine room. That on the 
ground floor and the first gallery are de- 
voted to the oi] switches and feeders. 

On the third or top gallery of the 
switchboard are placed the main bus-bars 
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in the brick compartments and the main 
controlling board as well as resistances, 
ete. Following the latest practice, the 
control board consists of a small desk 
directly facing the various instruments 
such as ammeters, voltmeters, power- 
factor indicators, relays, ete. 

All the main switches and smaller gear 
are electrically operated from this desk 
by the exciter current, as before men- 
tioned, and the speed of the turbo-genera- 
tors and their starting and stopping are 
also controlled from here. 
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seventy-three feet high, and is constructed 
entirely of wood thoroughly soaked in 
carbolineum of the best quality. The 
tower has a normal capacity for cooling 
220,000 gallons of water per hour from 
120 degrees Fahrenheit to eighty degrees 
Fahrenheit, when the temperature of the 
air is seventy degrees Fahrenheit or less; 
and the amount evaporated under ordi- 
nary conditions of atmospheric tempera- 
ture does not exceed two and one-half per 
cent of the water circulated. 

The condensing plant is another of the 
features in which the Motherwell station 
differs from Yoker, a barometric jet con- 
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diameter of air cylinder, twenty-four 
inches; stroke, twenty-four inches. 

Their normal speed is 100 revolutions 
per minute, but they are capable of work- 
ing at a lower rate if necessary. The 
steam and exhaust valves are of the Cor- 
liss type, and so designed as to permit of 
a high speed in case of emergency without 
noise or jar. 

DISTRIBUTION. 

Six feeders are provided for distribu- 
tion from Yoker, and all are protected 
when they enter the building in the base- 
ment by Westinghouse lightning arresters. 

The cables for supplying power to any 
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MOTHERWELL GENERATING STATION. 

The Yoker and Motherwell power sta- 
tions are of the same size and almost 
identical in arrangement; the foregoing 
description iherefore applies generally 
to both, with the following exceptions: 

The Motherwell station is not so favor- 
ably placed as Yoker, being 400 yards 
from and 140 feet above the level of the 
river. A cooling tower of Messrs. Balcke 
& Company’s make has therefore been 
installed for cooling the circulating water. 
It is of the natural draft enclosed type, 


denser being installed. This is capable 
of giving a vacuum of 27.5 inches when 
dealing continuously with 80,000 pounds 
of exhaust steam per hour if supplied 
with 348,000 gallons of circulating water 
per hour at a temperature of eighty de- 
grees Fahrenheit. 

In connection with this condenser there 
are installed at Motherwell two Alberger- 
Corliss two-stage dry vacuum pumps, one 
of which is capable of dealing satisfac- 
torily with the air in the condenser when 
one turbine cnly ts in operation. The 
dimensions of these pumps are as follows: 

Diameter of steam cylinder, ten inches; 


part of the district between Clydebank 
and Scotstoun as well as to Temple are 
practically finished. They are all laid 
in duplicate, so that in case of any acci- 
dent happening to one of them the spare 
one can be connected immediately while 
the duplicate is being repaired. - 

As previously stated, the Clyde Valley 
Electrical Power Company is authorized 
to supply in the adjacent burgh of Clyde- 
bank. 

For this purpose a special plant has 
been installed at Yoker consisting of two 
150-kilowatt motor-generator sets. 

Fach set is provided with a small motor 
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coupled direct to the shaft which serves 
for starting and running up to speed. 
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installed in the layout of the scheme is 
ten for the Motherwell district and two 


The motor-generators are situated in for Yoker. 


the first switcn gallery of the Yoker power 
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station, and the switchboard controlling 
the distribution to this area is placed on 
the top gallery. 

Both the high and low-tension cables 
for the Clydebank district were supplied 
and laid by Messrs. Henley & Company, 
and the British Insulated Wire Company 
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be connected in any way, although they 
may be in the future. 

The general arrangement of the entire 
plant was designed by Messrs. Strain & 
Robertson, consulting engineers, of Glas- 
gow. Mr. H. A. Barnett, resident en- 
gineer of the Clyde Valley company, has 
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has been entrusted with the extra high- 
tension cablework throughout the entire 
area. 

The number of substations at present 


had the supervision of the erection and 
installation of both power stations and 


the distribution system since the com- 


mencement. 
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The Electrical Hazard from the 
Underwriter’s Viewpoint. 

At the meeting of the Southwestern 
Electrical and Gas Association, at Deni- 
son, Tex., May 20, Mr. C. B. Roulet, chief 
electrical inspector of the Texas Fire Pre- 
vention Association, delivered an address 
entitled “The National Electrical Code 
and the Electrical Hazard from the Under- 
writers Viewpoint.” This address cov- 
ered the possibility of a bad fire hazard 
from electrical apparatus, and rehearsed 
the conditions which led up to the formu- 
lating of rules by the fire underwriters, 
covering electrical installations. Some in- 
teresting data were submitted regarding 
fire losses. . 

During the year 1904 and the first three 
months of 1905, the insurance companies 
paid losses amounting to $4,127,000 on 
fires due to defective electrical installa- 
tions ; $19,857,000 reported due from this 
cause, but not definitely proven, because 
the fire destroyed the conclusive evidence; 
$2,870,000 reported due from the same 
cause, but which reliable investigation 
proved was due to other causes. 

In considering the duties of the under- 
writer’s electrical inspector, it must be 
borne in mind that his aim is to enforce 
the rules. He must require that the wires 
be free from contact with everything but 
their insulating supports, and that where 
they pass through woodwork, walls, etc., 
they should be properly bushed. This state 
of affairs, being obtained and retained, 
would almost ensure safety. The inspec- 
tor must also require that all fittings such 
as switches, fuses, etc., be of approved 
makes and types, installed and protected 
in a proper manner. At this point the in- 
spection ends, and the necessity of a cer- 
tain amount of expert knowledge of the 
fire hazard begins. He must be able to 
judge, from his knowledge of electricity, 
and his experiences with the different 
classes of risks and other hazards, as to 
whether the present conditions will con- 
tinue, or whether the plumber, carpenter, 
gas-fitter or “handy man’”—those general 
foes of the electrician—will probably, from 
the location of the wires and devices, dis- 
arrange them and bring about a state of 
affairs which may prove hazardous. He 
must be able to suggest safe methods, 
which are also practicable and not too 
expensive, for accomplishing the desired 
end by means not provided for in the code, 
and when those provided for in the code 
can not be used. He must have sufficient 
knowledge and good judgment not to con- 
demn work that he does not like the looks 
of simply because he does not like it. He 
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must be able to reason with the electrician 
and show him that he knows of what he 
speaks, and give him a good reason for his 
ruling and for the rules he is charged to 
enforce. He must believe in the code, not 
because he personally would, if left to 
himself, frame just such rules, but be- 
cause he ought to know and fully believe 
that a code compiled by the joint efforts 
of the national associations, all of which 
are vitally interested in the industrial 
phases of electricity, and officially endorsed 
by all these associations, is far superior 
to any code of rules that he or any one 
person, no matter how expert he may be, 
could compile. 
a ee 
The National-Interstate Telephone 
Association. 

The National-Interstate Telephone As- 
sociation has established general head- 
quarters and opened an office at 708 Elec- 
tric Building, Cleveland, Ohio, with Mr. 
John A. Harney, assistant secretary, in 
charge. Files have been secured, with a 
view of gathering complete information 
on the telephone situation of the United 
States. : 

Line and circuit maps of all important 
toll lines in the different states, for the 
purpose of making up a good map of tne 
independent development of the United 
States, and statistics as to the number of 
miles of toll lines, number of subscribers, 
number of exchanges and number of 
stockholders of the independent companies 


in each state are desired. 

Under date of July 10 the executive 
council has issued. notices for an assess- 
ment of one per cent per unit, as author- 
ized at the meeting in Chicago. 


Apprentices in the Electrical Trade. 


The General Electric Company an- 
nounces the following rate of wages for 
apprentices at its factory at West Lynn, 
Mass.: to graduates of high schools only 
—drawing office apprenticeship course, 
$5.33 per week first six months, $6.30 
second six months, $7.28 third six months, 
$8.25 fourth six months, $9.22 fifth six 


months, $10.67 sixth six months with a 
bonus of $75 distributed if the three years 
of service have been satisfactory. Shop 
apprenticeship course, $4.48 per week first 
six months, $5.60 second six months, 
$5.72 second year, $7.84 third year, $9.24 
fourth year with a bonus of $100 at ex- 
piration of term if services have been 
satisfactory. For high school students 
and grammar school graduates—shop ap- 
prenticeship course—$3.36 per week first 
six months, $4.48 second six months, $5.60 
second year, $7 third year, $8.40 fourth 
year with a bonus of $100 at expiration 
of term if services are satisfactory. 
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GOVERNMENTAL WIRELESS TELEG- 
RAPHY ON THE PACIFIC COAST. 


BY WALDON FAWCETT. 


Great progress has recently been made 
in the extension of the United States 
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The development of the wireless work 
on land is not more notable than recent 
achievements in the Pacific squadron, on 
several vessels of which wireless stations 
were recently established. Indeed, it was 
the records made by these floating instal- 
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U. S. FLAGsHIP ‘‘ CuHicaGo,” FLAGSHIP OF THE PACIFIC SQUADRON. 


governmental wireless telegraphy systems 
on the Pacific coast and in Alaska. 
Thorough tests have proved the value of 
the wireless on the western coast, and, as 
a result, both the war department and 


lations that induced the navy department 
to determine upon further expansion. On 
the present cruise of Admiral Goodrich’s 
fleet from Southern California to Alaska, 
long-distance records for the transmission 


(Copyright, 1905, by Waldon Fawcett.) 


WIRELESS TELEGRAPH OPERATORS, U. S. FLAGSHIP ‘‘ CHICAGO.’ 


the navy department are energetically 
taking steps to broaden the scope of their 
operations. Indeed, optimists among 
government officials declare that not a 
great interval of time will elapse ere this 
country will have regular wireless com- 
munication with Hawaii. 


of wireless messages on the Pacific coast 
were repeatedly broken by the operators 
on the flagship Chicago. 

The record performance was found in 
the transmission of messages to the 
Marconi station at the Mare Island navy 
yard, at San Francisco, when the war 
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vessel was 140 miles north of the Golden 
Gate, and this, too, despite the obstacle 
offered by the intervening coast range 
of mountains. The best previous record 
for wireless work was made in the trans- 
mission of messages a distance of ninety- 
five miles. 

During this same cruise the operators 
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ratus. The two vessels were at times dur- 
ing their run up the coast more than 
100 miles apart, but the officers of the 
respective warships were continually in 
communication with one another. Indeed, 
such a convenience did this mode of 
transmission prove, not only for communi- 
cating with shore stations, but also for 
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WIRELESS TELEGRAPH STATION ON U. S. FLAGSHIP *' 


on the flagship communicated with the 
operator on the Farallone Islands, the 
distance being ninety-five miles, and 
messages were exchanged with ease and 
accuracy. Finally, the wireless was used 
for all communications between the flag- 
ship and the cruiser Boston—next to the 
Chicago the largest vessel of the squadron, 
and the only other vessel of the fleet which 
is at present fitted with wireless appa- 


CHICAGO.” 


despatching fleet orders to a vessel so far 
away as to make signaling by lights or 
flags impracticable, that recommendation 
is to be made that wireless stations be 
installed, as promptly as possible, on all 
the ships of the Pacific squadron. 

The navy department is also understood 
to have decided, as a result of tests made 
during the past year, to establish a chain 
of eight new wireless stations on the 
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Pacific coast, located at reasonable dis- 
tances from each other, and permitting 
continuous communication from San 
Diego on the south to Cape Flattery on 
the north. The scope and purpose of this 
cordon of new wireless stations will corre- 
spond to that of the series of installations 
on the Atlantic coast for which the navy 
department recently placed contracts, and 
which will enable the transmission of 
wireless messages by successive stages from 
the New York navy yard to Key West, 
Fla. 

The plans for the extension of naval 
wireless work on the western coast are 
the more significant when it is taken into 
consideration that at present there are 
only three installations at our Pacific coast 
governmental stations. The stations now 
in commission are at Mare Island, Goat 
Island and the southeast Farallone Island. 
From the last named point a meteoro- 
logical report is transmitted to Mare 
Island, a distance of seventy miles, every 
morning. In Southern California, of 
course, wireless communication between 
the mainland and the famous Santa Cata- 
lina Island, situated about twenty miles 
distant, has been an established institu- 
tion for some time past. 

The war department is, of course, using 
the wireless to a greater or less extent at 
most of the important military posts on 
the Pacific coast, but decidedly the most 
interesting phase of its work in this sphere 
is found in the operation of the wireless 
as a feature of the important telegraph 
system recently established throughout 
Alaska by the United States Signal Corps. 
The new network covers the entire terri- 
tory most thoroughly, and several very 
important links in the chain are supplied 
by the wireless. 

For instance, there might be cited the 
section between St. Michael and Nome 
via Safety Harbor. Over 107 miles of 
this distance the government operates 
what is in many respects the most success- 
ful wireless system in the world. Some 
idea of the capacity and accomplishments 
of the system are afforded by the fact 
that the commercial messages transmitted 
average more than 6,000 words per day, 
and that during the month of May, 1905, 
the government collected on this outside 
business tolls to the amount of $13,500. 
It is a remarkable fact, too, that during 
the entire time the United States govern- 
ment has operated the wireless in this 
territory not a single mistake has been 
traced to the system. The instruments 
work to perfection, and the rates bias es 
are comparatively low. 
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TELEPHONE SERVICE AND RATES IN 
NEW YORK. 


SATISFACTORY RESULTS OF AN ENQUIRY 
BY THE MERCHANTS ASSOCIATION. 


In 1904 the Merchants’ Association took 
up with the New York Telephone Com- 
pany the matter of telephone service and 
charges in this city, with a view to bring- 
ing about a reduction of rates, in case 
it were found that the existing rates were 
excessive. 

Mr. U. N. Bethell, general manager of 
the New York Telephone Company, de- 
fined his company’s attitude in these 
words in a letter of April 14 to the Mer- 
chants’ Association. 


“We are always pleased to have a fair and 
intelligent enquiry made into the telephone 
conditions in this city and the other great 
cities of the world, the results invariably 
being helpful to us in removing prejudices 
and misunderstanding. I feel confident that 
a thorough study of the subject will lead you 
to the conclusion that our system is not 
surpassed for adequacy and efficiency, and 
that it is a credit to this city. I am equally 
confident that you will find, considering the 
quality of the service rendered, and the 
scope of the system, that our rates are 
reasonable in amount, and that the plan of 
charging each patron in accordance with 
the amount of service rendered to him is 
rational and equitable.” 


Several conferences followed, at which 
the following understanding was reached: 


First—That the Merchants’ Association 
should appoint a special committee of repre- 
sentative men of the highest standing, 
charged with the duty of making an exhaust- 
ive examination of the whole subject. 

Second—That the New York Telephone 
Company should give the representatives of 
the Merchants’ Association all reasonable 
assistance in the proposed enquiry, and 
afford every necessary and proper facility 
for intelligently prosecuting the work. 

Third—That the Merchants’ Association 
should publicly and in sufficient detail report 
the conditions of fact developed by the en- 


quiry, with the conclusions of the committee 


and the reason therefor. 


In accordance with this preliminary 
agreement, the president of the Merchants’ 
Association in November appointed a 
committee who proceeded to gather in- 
formation respecting telephone rates and 
conditions in other cities of the United 
States having a population of 50,000 or 
more, with a view to comparing the rates 
charged for telephone service in those 
cities and in New York. 

It was found that the charges in New 
York were apparently higher than in any 
other city, that there was competitive 
service in a number of cities; that the rate 
charged for the competing service was 
apparently less than that charged for the 
Bell service; and that, in some instances, 
the introduction of competition had ap- 
parently caused a reduction of the local 
Bell company’s rates. 
` The committee was, however, advised by 
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its consulting experts that the relative 
capital investment and operating costs 
of telephone plants vary materially, ac- 
cording to varying physical conditions, 
their capacity for effective service, and 
the extent of the intercommunication 
provided for. The committee concluded, 
therefore, that a comparison of the rates 
prevailing in various cities afforded no 
sound ground for a conclusion as to the 
reasonableness of rates in any particular 
city; but that the reasonableness or un- 
reasonableness of the charges in any city 
could only be determined by an analysis 
of the actual conditions of installation 
and operation, and the amount of the 
investment necessary. under those condi- 
tions, in such city. At this stage the 
committee madè a. report recommending 
that the association confer further with 
the officials of the New York Telephone 
Company. 

For this purpose the president of the 
Merchants’ Association appointed the fol- 
lowing special committee: 

Clarence Whitman, chairman, J. Craw- 
ford McCreery, John C. Eames, Herman 
A. Metz, Frederick B. De Berard, secre- 
tary. 

As a result of the conferences which 
followed, a definite agreement was reached 
with the New York Telephone Company 
as to an equitable basis of rates, the com- 
pany consenting to open its books and to 
supply the committee with all necessary 
details of investment, gross earnings, 
operating expenses, and net earnings, as 
a preliminary to a readjustment of rates 
upon the agreed equitable basis, if such 
adjustment should be warranted by the 
facts disclosed by the investigation. 

The special committee thereupon caused 
an examination of the telephone company’s 
accounts to be made by the Audit Com- 
pany, of New York, and further examined 
personally, and through experts, into such 
financial and operating details of tele- 
phone management in this and other cities 
as were germane to its purpose. Fol- 
lowing this examination, the New York 
Telephone Company, in conformity with 
the agreement, prepared and put into 
effect new schedules of rates, adjusted to 
the basis accepted by the special committee 
and the company as equitable. 

The report of the special committee, 
with the results of its examination and 
its conclusions, is given in substance be- 
low: 

After numerous interviews with Mr. 
U. N. Bethell, general manager of the 
New York Telephone Company, and later 


with various operating officials of that 
and other telephone companies, and after 
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careful study of a very complete collec- 
tion of statistics and official documents 
relating to telephone rates and conditions 
in other American cities and in the 
principal cities of Europe, and a thorough 
discussion of all questions arising, your 
committee has reached certain conclusions 
which, with their reasons, are set forth 
below in their logical order. 

Enquiry in all American cities having 
a population of more than 50,000 shows 
a wide variation in the rates charged for 
telephone ‘service. A superficial view of 
the question of telephone rates is that a 
comparison of such rates in different 
cities would give correct deductions as to 
the reasonableness of rates in any given 
city. A closer examination of the subject, 
however, shows that such comparisons are 
quite deceptive. On careful consideration 
of the whole question, it becomes evident 
that both the general conditions and those 
peculiar to the telephone business differ 
so widely in different places that a bare 
comparison of rates can only be mislead- 
ing and inconclusive. As is well known, 
outlays for labor, rent, taxes, real estate 
charges, ete., vary widely in different cities 
and countries, those in America being 
much higher than those in Europe, and 
in America those in large cities much 
higher than those in small cities. It is 
impossible here to enter into all the de- 
tails regarding the many and wide differ- 
ences which exist between the telephonic 
conditions of different cities. The subject 
is an extremely complex one, and the 
difficulty is to find factors in different 
places which are similar, so great are the 
variations in almost any item which may 
be selected for comparison. For example: 
there are differences in the quality, range 
and quantity of service rendered, and par- 
ticularly in the methods of charging for 
the service. There are differences also in 
the number of subscribers who take differ- 
ent grades of service. In the eighty 
American cities having a population of 
over 50,000 the ratio of residence tele- 
phones to the total number of telephones 
varies from fifteen per cent to seventy-one 
per cent; of party line telephones to total 
telephones from four per cent to eighty- 
four per cent; of private branch exchange 
telephones to total telephones from one 
per cent to forty-one per cent; and of 
extension telephones to total telephones 
from four per cent to thirteen per cent. 

Another striking difference in conditions 
peculiar to the telephone business between 
large and small cities should be mentioned. 
In a small city a single central station 
suffices for prompt intercommunication 
between two or three thousand users or 
individual stations. A single switchboard 
and single operator completes each con- 
nection called for, and, the area served 
being comparatively limited, the wire- 
mileage is relatively small. In large 
cities such simple conditions do not, and 
in the very nature of things can not, exist. 
For example, in the Borough of Man- 
hattan, seventeen central stations are re- 
quired. Each of these must not only., 
provide for intercommunication between 
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the individual stations directly attached 
to it (the average number being over 
8,000), as in the case of the single 
central station in a small city, but must 
also provide for prompt intercommunica- 
tion with sixteen other central offices and 
over 140,000 individual stations outside 
its district. Thus, each central station, 
besides the equipment required for service 
within the district, must have sixteen 
distinct auxiliary cable systems connect- 
ing it with sixteen other districts. Every 
new central station that is added compels 
every existing central station to install 
additional connecting central office appa- 
ratus and an additional connecting cable 
system to afford intercommunication be- 
tween every district of the entire system. 
This connecting plant, and the labor re- 
quired to maintain and operate it, are 
not represented by any corresponding 
factors in a small city having but a single 
central station. 

In view of these variable factors it is 
impossible to select any item of plant, 
which may be intelligently used, in re- 
ducing costs or charges in various places 
to common terms. Moreover, the tele- 
phone message varies greatly in cost in 
different places, for the reason that the 
amount of plant involved and the amount 
of labor required to make the message 
effective necessarily vary, and, therefore, 
the message can not be taken as a proper 
unit for making comparisons. Indeed, in 
the opinion of the committee, there is no 
common factor or unit of measure by 
means of which, through comparisons with 
other cities, sound conclusions as to the 
reasonableness or unreasonableness of the 
telephone rates in any given city can be 
reached. It is obvious that the fairness 
of the rates of charge in a specific city 
must be determined by the fair cost of 
service in that city, and not by the rates 
of other cities where the conditions are 
never identical and seldom equal. 


This committee holds that the fair cost 
of service to the consumer should compre- 
hend: 


(a) Operating outlays necessary to the 
highest efficiency, including an ample al- 
lowance for replacement, and 

(b) A reasonable return on the actual 
investment necessary to fullest efficiency 
of service, including a fair allowance for 
contingencies. 

In its analysis the committee dismissed 
from consideration the stock and bond 
issues of the company, and sought only 
to ascertain the fair value of the property 
and the amount of working capital 
actually necessary to the efficient conduct 
of its business. , 

In considering the items to be included 
as the necessary investment of the New 
York Telephone Company, the following 
were accepted: telephone equipment, real 
estate, subway securities, supplies, cash, 
accounts and bills receivable. 

‘The telephone equipment, consisting of 
switchboards and other central office 
plant, telephone apparatus at individual 
subscribers stations, underground and 
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aerial cables, poles, fixtures, wires, and 
other physical property actually used in 
the rendering of telephone service, and 
the counter assets or working capital of 
the company, such as cash, supplies, ac- 
counts and bills receivable, were included 
for obvious reasons. 

The company places a conservative 
valuation upon its plant, and by regular 
and liberal charges for depreciation pre- 
vents any book inflation in that asset. As 
to the reasonableness of the valuation of 
the plant, the committee at first under- 
took to verify the amount shown by the 
books of the company by resorting to 
official documents showing investment per 
station in other great cities, but was com- 
pelled to abandon its effort in this direc- 
tion because of the extreme variation in 
the conditions in different cities already 
referred to. The figures representing the 
investment in plant were, therefore, tested 
by reference to the reports and advices 
from its technical advisors, and were 
found to be reasonable and conservative. 


It has been questioned whether the value . 


of real estate holdings should properly 
be included in the capitalization necessary 
for telephone development. The reasons 
for its inclusion are strong, and seemingly 
conclusive. Buildings of a special type 
are required for the efficient and eco- 
nomical operation of a telephone system. 
There are distinct advantages in having 
the buildings of the various central sta- 
tions as nearly as possible alike in their 
arrangement and construction. Fireproof 
buildings are indispensable to prevent 
interruption of service by fire—a contin- 
gency which would entail most serious in- 
convenience upon patrons. In many 
quarters of the city it is impossible to 
rent suitable places. The buildings must 
be specially located with reference to tele- 
phone centres, and often in localities not 
eligible for manufacturing or other com- 
mercial purposes. When once located, the 
central office becomes a point of concen- 
tration for the underground conduit and 
cable system, and can not be relocated 
without immense cost. In fact, suitable 
quarters can not be rented, and buildings 
especially constructed and located can not 
find a ready or profitable use for other 
purposes. Therefore, it is very desirable, 
if not absolutely indispensable, that the 
company own the buildings occupied by 
its central stations. Because of these con- 
siderations, the New York Telephone 
Company owns all the premises it occupies 
in the city except a few minor offices in 
the outlying sparsely settled districts, as, 
for example, in the old village of West- 
chester, now a part of New York city, 
and has constructed thereon fireproof 
buildings of the highest type, specially 
arranged for the conduct of a telephone 
business. | 

This committee believes, therefore, that 
the investment in real estate is an essen- 
tial part of the capitalization necessary 
to the safe, efficient and economical man- 
agement of the telephone system in this 
city. 

The wires of the New York Telephone 
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Company are by law required to be car- 
ried through -underground conduits, ex- 
cept in some sparsely settled sections of 
its territory. Under the Act of 1885, a 
single company was required to construct 
all necessary conduits and rent space 
therein to any company. operating electric 
wires. An independent conduit company 
was therefore compulsory under the pro- 
visions of the law. Underground trans- 
mission was then experimental, its success 
was doubtful, and the risk was great. 
Under these conditions it was found im- 
possible to secure outside capital sufficient 
to build the conduits. The telephone, 
telegraph and electric companies were 
therefore compelled to supply the needed 
capital. As the New York Telephone 
Company was required by law to place its 
wires underground, and at the same time 
was in effect inhibited by law from build- 
ing an underground system of its own, 
its capital investment in the needed under- 
ground equipment took the form of a sub- 
scription to the securities of the subway 
company. This investment, therefore, 
represents the permanent outlay for part 
of the permanent plant required for tele- 
phone operation in this city. It is there- 
fore included in the necessary investment. 

The gross earnings considered by the 
committee in its analysis of the accounts 
and by the Audit Company in its exami- 
nation of the books included earnings of 
all kinds resulting from the operation of 
the telephone equipment, included in the 
investment accounts above mentioned, 
rents for space in the buildings tempo- 
rarily not required by the company for 
its own purposes, dividends from subway 
securities and interest on bank balances 
or deposits of cash, and on bills and ac- 
counts receivable. 

A grave mistaké frequently made in 
telephone financiering is the failure to 
provide by sufficient rates of charge for 
the heavy outlays inevitable for replace- 
ment. A striking instance is the case of 
the former Home Telephone Company, of 
Baltimore. That company was organized 
in 1896, to provide service of the best 
standard at rates less than one-half those 
of the local Bell company. Its contracts 
were based upon the best equipment of 
that day. The rates of charge adoptcd 
were purely arbitrary, and without foun- 
dation in experience. They proved in- 
sufficient even to meet ordinary operating 
expenses, which steadily increased pro 
rata; and of course could not provide any 


‘fund for replacement of obsolete equip- 


ment. | 

In four years the company became in- 
solvent, and its plant was sold to a new 
company. The purchaser soon found 
that the plant was practically obsolete, 
chiefly because of rapid and important 
advances in the art. In a recent suit, the 
court records of which were inspected by 
this committee, the president of the Mary- 
land Telephone and Telegraph Company 
testified that within a year after acquiring 
the plant of the Home Telephone Com- 
pany the new company was forced to raise 
$1,000,000 for replacement, and that 
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further investments were immediately 
compulsory until $2,155,000 had been ex- 
pended to properly equip the system for 
the immediate use of about 6,000 sub- 
scribers, with reasonable provision for ex- 
pansion. He stated that practically all 
the original plant, after being in service 
but five years, was disposed of as junk. 
This testimony was given in justification 
of an increase of fifty-seven per cent in 
the company’s average rate. 

In the New York telephone system im- 
provements and changes have succeeded 
one another at close intervals during the 
entire period in which the business of 
exchange telephone service has existed. 
During the sixteen years which the com- 
mittee’s investigation covers, the plant 
has been practically rebuilt three times. 
At various times radical improvements 
have been made in cables and in switch- 
board systems which have involved the 
abandonment of plant by no means unserv- 
iccable because of its physical condition, 
and its replacement by plant of an im- 
proved character. Some of the central 
stations have been rebuilt three times 
within a little over ten years. Complete 
changes of equipment are within the pub- 
lic knowledge, as it is well known that 
the whole system was changed some years 
ago from an overhead “grounded circuit,” 
or single-line system, to an underground 
“metallic circuit,” or double-line system, 
and that later the entire equipment, both 
at central stations and at individual sub- 
scribers’ stations, was changed from the 
magneto-call and local-battery system to 
the presént automatic centralized battery 
system. 

The telephone business demands a con- 
tinuous accession of fresh capital to satis- 
factorily serve the public. Having in 
view the importance to the public of con- 
stant improvement and expansion and the 
greatest possible efficiency of telephone 
service, as well as the necessity of offering 
an attractive investment to new capital to 
provide for such expansion, it is the 
opinion of this committee that to provide 
a fair return on capital actually and 
necessarily invested, and a proper allow- 
ance for contingencies, ten per cent 
margin above operating outlays is a 
reasonable and proper margin in the tele- 
phone business. In the various move- 
ments hitherto made for the limitation by 
law of telephone profits, wherever the per- 
missible percentage of profit has been 
dealt with, this margin has been accepted 
as a proper one. It has also been specified 
by law in the case of some other public 
service corporations. This conclusion was 
acceded to by the New York Telephone 
Company, and it was therefore agreed 
that the rates should be eo readjusted as 
to produce a net revenue of approximately 
ten per cent on the actual capital nec- 
essarily invested in the business. It was 
further agreed that expert accountants se- 
lected by this committee should have free 
access to the books of the New York 
Telephone Company for the following 
purposes: 

(a) To analyze the capital and learn 
the amount of capital actually employed 
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in the operation of the company’s system 
during 1904, and cach of the preceding 
fifteen years. 

(b) To ascertain the percentage of net 
earnings upon that capital during 1904, 
and the average annual percentage of net 
varnings to capital for the sixteen years 
ending December 31, 1904. 

(c) To compute the reduction in 
revenue effected by the readjustment of 
rates. 

The report of the Audit Company is 
given as follows: 


The Merchants’ Association, of New York: 

Agreeably to your request we have ex- 
amined the books and accounts of the Metro- 
politan Telephone and Telegraph Company 
and of its successor, the New York Tele- 
phone Company, for the sixteen years ended 
December 31, 1904. 

We find the average percentage of net 
earnings to investment to be as follows: 

For the fifteen years from January 1, 1889, 
to December 31, 1903: ten and eighty-nine 
hundredths per cent (10.89 per cent). 

For the sixteen years from January 1, 
1889, to December 31, 1904: eleven and 
twelve hundredths per cent (11.12 per cent). 

For the year ended December 31, 1904: 
fourteen and sixty-four hundredths per cent 
(14.64 per cent). 

This has been arrived at on the basis of 
the schedule of investment and net earnings 
submitted to us, as having been agreed upon 
by your association and the company. 

The investment considered comprises the 
following: telephone property, subway se- 
curities, accounts and bills receivable, real 
estate, cash, supplies. 

The average investment for the year was 
obtained by adding the amount at the begin- 
ning to the amount at the end and dividing 
by two. 

The earnings considered were as follows: 
telephone earnings (less uncollectible ac- 
counts), income from subway securities, real 
estate earnings, interest on deposits and 
accounts receivable. From which were de- 
ducted: operating expenses, depreciation on 
plant, pole, wire and roof rentals, legal 
expenses, general administrative expenses, 
maintenance and reconstruction, instrument 
and subway rentals, damages and compensa- 
tion, real estate expenses, insurance and 
taxes. | 

The average percentage of net earnings to 
investment for the full period was obtained 
by dividing the total of the yearly percent- 
ages by number of years. 

The expenditures for the year 1904, as 
well as for the whole period, appear to have 
been properly distributed between capital 
and expenses. The important item of de- 
preciation, considering the period as a whole, 
has been treated fairly by the company. 

Every facility was afforded us by the offi- 
cers of the company in the conduct of our 
examination. 

Very truly yours, 
THE AUDIT COMPANY, OF NEw YORK, 
(Signed) E. T. PERINE, 
General Manager. 
NEw York, April 11, 1905. 


The report of the special committee 
continues as follows: 


The period of sixteen years was chosen 
for the audit because it witnessed the 
complete conversion of the plant from an 
overhead single-wire system to an under- 
ground metallic-circuit system, and again 
from the magneto-call local-battery sys- 
tem to the automatic centralized battery 
system, as well as the great development 
of the system from some 12,000 to over 
150,000 stations. 

This committee is of the opinion that, 
considering the entire period covered by 
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the report of the Audit Company, includ- 
ing the year 1904, the, net earnings of 
the New York Telephone Company, al- 
though liberal, have not been unreason- 
able nor excessively disproportionate to 
the cost of the service. It appeared, how- 
ever, that the percentage of net earnings 
had been annually increasing of late, and 
that for the fiscal year of 1904 it reached 
14.64 per cent on the capital actually em- ` 
ployed. 

Although the average for the sixteen 
years was more than ten per cent, the 
committee did not deem the actual per- 
centage unreasonable, but believed that 
had the annual amount been to the same 
extent under ten per cent it should have 
been accepted by the company as satis- 
factory, and although it was appreciated 
that the results of a longer period than 
one year should ordinarily be corsiderd in 
determining rates for a business like that 
under consideration, nevertheless, as there 
had been an increasing percentage during 
the past few years and as it seemed prob- 
able that without a readjustment of rates 
the percentage would continue to increase 
rather than decrease in the future, the com- 
mittee concluded that the time had arrived 
when the public should be given the bene- 
fit of another reduction in charges and 
urged the view that the reduction 
should be of such amount as to bring the 
present rate of earnings to at least a ten 
per cent basis. It was conceded by the 
company that the rates prevailing in 1904 
were producing an income larger than re- 
quired by sound financiering to meet nec- 
essary outlays and provide a sufficient re- 
turn on the investment, and the view 
urged by the committee was accepted. A 
readjustment of rates to reduce the net 
revenue to the basis previously agreed 
upon as a reasonable one was therefore at 
once begun by the company, and expedi- 
tiously carried into effect. All subscribers 
were given the benefit of the new rates, 
regardless of their existing contracts at 
higher rates. 


Under the heading of “Readjustment 
and Distribution of Rates” the report ex- 
haustively reviews the conditions and con- 
cludes that: 


A system which exacts an average uni- 
form charge for widely varying degrees 
of service is obviously inequitable to the 
public. The flat rate is also harmful to 
the public in another way. Such a rate, 
comprehending all classes of business 
users and based upon the average of wide 
extremes, of necessity compels small users 
to pay a relatively higher rate than thev 
would pay under a graded rate based upon 
the cost of the service used by them, and 
is therefore highly burdensome to such 
users, and presents a formidable obstacle 
to the development of the telephone sys- 
tem. 

It is true that the annual outlay of 
most business houses for telephone serv- 
ice increases with each year, and in manv 
cases is several fold larger than in former 
years. But it has been demonstrated 
above that the aggregate net revenues of 
the telephone company are not excessive, 
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and, therefore, that the rates of charge 
as a whole bear a fair proportion to the 
cost of the service; and also that relatively 
the larger proportion of the net profit is 
derived from the charges paid by small 
users. 


Under the heading “Adequacy and Ef- 
ficiency of Service,” the committee re- 
ports as follows: 


Ten years ago there were but 12,000 
telephones in Manhattan and The Bronx. 
To-day there are more than 150,000. It 
is self-evident that the increase in number 
has vastly increased the utility of the sys- 
tem, for the usefulness of a telephone sys- 
tem depends primarily upon the extent 
to which it affords intercommunication. 
From this point of view, the correctness 
of which can not be gainsaid, the New 
York service is the most valuable in the 
world. The svstem is by far the largest 
in existence, and is much larger than 
those of European cities of greater popu- 
lation. It is larger by nearly fifty per 
cent than the systems of Berlin and Paris 
combined, and nearly as large as those 
of Berlin and London combined. 

The table below shows the relative de- 
velopment of the telephone systems of 
New York and of the principal European 
capitals, and clearly proves that the tele- 
phone service here has reached much 
higher development in proportion to the 
population than in any of the great cities 
of Europe, and that the development of 
the New York system is progressing at 
a greater rate than that of any of the 
European systems. 
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Londen | 6,580,000 598 14 2 16.716 
Paris............ | 2,660,000 49,444 18.5 8.9681 
Berlin........... 1.931,000 66,744 84 5 4,859 
Vienna.......... 1,762,000 1,728 12.1 2,914 

Manhattan and 

Bronx......... 2,216,700 | 144,858 65.1 22,418 


Norg—London has two telephone systems which are 
operated under uniform rates and with intercommuni- 
cation. The figures for London include both systems ; 
they will eventually be consolidated into one. 

In the opinion of this committee, the 
main factors which have operated to cause 
this great and continuous development of 
the telephone system in New York have 
been efficient service and the graded scale 
of rates. 

The message rate plan was adopted in 
1894. At that time the system contained 
a total of 11,628 stations, and was in- 
creasing at a comparatively slow rate. 
With the introduction of the message 
rates, the number of telephones in use 
began to increase rapidly, and during the 
past few years the system has increased 
at the rate of about 25,000 stations per 
year. These remarkable figures show that 
the message rate plan of charging for 
telephone service has appealed strongly 
to the general public. 

In the extent of intercommunication, 
both absolutely and in proportion to the 
population, New York leads the large 
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citics of the world, and therefore repre- 
sents the highest potential utility. 

The highest efficiency requires a phys- 
ical equipment of the most improved 
type, sufficient in extent to enable prompt 
connection in response to every call, an 
operating force able to handle the maxi- 
mum traffic without delay, and a mainte- 
nance force able to constantly maintain 
the plant in excellent order and quickly 
remove such unavoidable troubles as may 
appear. These essentials are found in a 
notable degree in the management of the 
New York Telephone Company. The 
company seems to appreciate that without 
them it would be sacrificing its own com- 
mercial welfare. 

As to the general efficiency and superi- 
ority of the equipment and service in New 
York, there is much reliable and unbiased 
testimony. ` 

The committee made a personal inspec- 
tion of all the company’s central stations 
in Manhattan, and carefully observed the 
working of the system. In its opinion 
the operating crganization of the company 
is highly efficient. The operators are 
chosen with great care, thoroughly trained 
in a school maintained for the purpose, 
subject to admirable discipline, and, to 
secure undeviating attention to duty, are 
under the constant direction of supervis- 
ors. The utmost promptitude of service 
is thereby secured. In the selection of 
operators, good education, high intelli- 
gence, quickness, and good character are 
required. A very large portion of ap- 
plicants are rejected forthwith; others are 
subjected to tests as to education and 
intelligence, after which a careful per- 
sonal investigation as to character is made 
in every instance. As a result, about 
ninety per cent of the applicants are re- 
jected, and but about ten per cent are 
given an opportunity to prove their fit- 
ness. 

Comfortable and attractive sitting 
rooms of large size are provided in every 
central station, also well-equipped lunch 
rooms, where coffee, tea, sugar and milk 
are supplied without charge. The operat- 
ing rooms are, without exception, large, 
light and airy, and ventilated by me- 
chanical means, so that the air is. always 
pure and cool. 

In the opinion of this committee, com- 
petition in telephone service is not a pub- 
lic benefit, and not a useful means of 
regulating telephone charges. Little or 
no benefit accrues to any part of the pub- 
lic in the way of reduced rates, many 
consumers are compelled to increase their 
aggregate outlay, the utility of the serv- 
ice is cut in half, expansion made diffi- 
cult, the efficiency of the service threat- 
ened and the capital investment endan- 
gered. Competition in telephone service 
does not offer a choice of benefits, but 
compels a choice of evils—either a half- 
service or a double price. 

In 1897 and 1898 there were proposi- 
tions before the legislature of this state 
for the fixing of a flat rate by law. If 
telephone rates had at that time been 
regulated by law as proposed, the result 
would have been most detrimental. The 
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principle of message charges was then in 
the infancy of its application. A com- 
pulsory return to the principle of flat rates 
would have precluded the use of properly 
graded charges, which experience has 
since shown to be immensely promotive 
of telephone development, beneficial to 
users, and productive of a much smaller 
average charge than could have prevailed 
under the flat rates proposed in 1897 and 
1898. The enormous development of the 
telephone system in the Borough of Man- 
hattan and the successive reductions in 
cost to users which have resulted from 
the free application of the system of 
graded charges unimpeded by arbitrary 
legislative enactments is shown by the fol- 
lowing table: 


Year. oa g -1 8 
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1894, June...... 11,084 $240 $166 $150 
1894, November 11,261 240 166 120 
1895, June...... 12 820 200 182 
1897, July ...... 19,985 177 130 
1899, June...... 82,196 165 111 73 
1905, May....... 148,505 135 87 60 
Norr -The rates above relate only to business tele- 
phones: Co nding and even ter reductions 
ve been made in the rates for residence telephones. 


All the legislation hitherto proposed 
containing any provision on this point has 
contemplated net revenues of ten per cent 
upon the capitalization as a fair basis of 
return upon the capital. It has been 
shown above that the earnings of the New 
York Telephone Company are now ad- 
justed approximately to, and probably 
below, this basis. It has likewise been 
shown that in the past the rates of that 
company have been voluntarily adjusted 
and reduced at moderate intervals, so as 
to have maintained a reasonable rate of 
earnings during the past sixteen years; 
that the public have been the beneficiaries 
of these voluntary reductions made possi- 
ble by a graded system of charges based 
upon sound business principles; and, 
further, that these reductions would have 
been unlikely and probably impossible had 
legislation arbitrarily intervened to force 
& continuance of the fallacious system of 
flat rates. 

It is the belief of this committee that 
the regulation of telephone rates by law 
or intervention in the affairs of telephone 
companies by legislatures is undesirable 
so long as telephone companies afford con- 
vincing evidence of the reasonableness of 
their rates and show that the latter bear 
a proper relation to the cost of the service 
provided. 

In the opinion of this committee, the 
course of the New York Telephone Com- 
pany in frankly responding to a proper 
request for information regarding its 
affairs, while showing a far-sighted and 
intelligent regard for its own interest, is 
most commendable, and likely to be pro- 
ductive of good results in the future by 
establishing mutually friendly relations 
between the company and the public, and 
by removing the grounds of prejudice. 

In conclusion, this committee, after 
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many months’ study during which it has 
acquired due knowledge of the conditions 
surrounding telephone operation in this 
and other cities, is of the opinion that the 
position taken by General Manager 
Bethell in his letter of April 14, 1904, 
that the svstem of the New York Tele- 
phone Company is not surpassed for ade- 
quacy and efficiency, that the rates are 
reasonable in amount, and that the plan 
of charging each patron in accordance 
with the amount of service rendered to 
him, is equitable, is sustained by the facts 
developed by this committee’s enquiry. 
(Signed) CLARENCE WHITMAN, 
Chairman, 
J. CRAWFORD MCCREERY, 
JOHN C. Eames, 
HERMAN A. METZ, 
FREDERICK B. De BERARD, 
Secretary. 
NEw York, June 23, 1905. 


An Enduring National Bankruptcy 
System the Inherent Ally of 
Commerce and Credit. 

On June 16, 1905, Mr. William A. 
Prendergast delivered an address entitled 
“An Enduring National Bankruptcy Sys- 
tem the Inherent Ally of Commerce and 
Credit,” before the National Association 
of Credit Men at Memphis, Tenn. The 
following abstracts are taken from this 
address : 

“While in its earlier applications and 
uses the functions of commerce were not 
dependent upon a well understood or elab- 
orated theory of credit, in its modern 
utilities credit is an inwrought element 
of the commercial system. Commerce and 
credit are thus the great dynamic in- 
fiuences which animate the activities of 
this mighty world. 

“Bankruptcies, insolvencies, business 
collapses or failures—whatever we are 
pleased to name them—are unquestion- 
ably an inevitable outcome of commercial 
engagements or enterprises, and conse- 
quently, in a constantly expanding com- 
mercial environment as that which sur- 
rounds every phase of human activity to- 
day, the duty rests, not perfunctorily, but 
solemnly, upon those entrusted with the 
law-making powers of the government, 
to legislate not only wisely but perma- 
nently upon these questions which con- 
cern the relations of debtor and creditor 
and the multifarious interests represented 
by them. 

“The history of bankruptcy legislation 
demonstrates that neither in principle nor 
in practice is it a new or untried method 
of controlling the many and important 
questions involved in its operation. It 
has developed in the range of its applica- 
tion, in the breadth of the principles of 
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justice it exemplifies, in the humanitarian 
influence it dispenses, with the recurring 
evolutions that have signalized the 
thoughts and tendencies of the commer- 
cial world, during the past four hundred 
years. Where once it wrote servitude and 
despair for the unfortunate, to-day it af- 
fords hope and encouragement to him 
who, though unfortunate, has been honest 
in his misfortunes. Originally it con- 
tracted the number of those qualified to 
figure in business life by the penalties it 
imposed ; to-day it extends the sphere of 
commerce by the freedom of action it 
affords the honest debtor, and the suste- 
nance it gives the credit system, in the 
equity and universality of its provisions. 

“It has been stated that the larger 
dealers only desire the law and are those 
who. benefit thereby; also that the larger 
dealers are not the best barometers of 
public feeling cither as to the utility of 
the law or its acceptability as a national 
statute. It is futile to attempt to disasso- 
ciate the interests of the large and small 
dealers, the wholesalers, manufacturers, 
jobbers and retailers. In the first three 
classes mentioned are those who extend 
the great percentage of the credit of the 
country. Any law which protects them 
in their dealings with their customers, 
which enables them to realize the largest 
percentage of collections or dividends, 
thereby reducing losses, this character of 
law, is that which also enables them to 
sell to the retailer at a price in 
which the element of loss has been 
computed at its minimum, and 
what is quite as essential, a law which 
guards them against prefercntial state 
statutes, permits, nay encourages, free- 
dom of credit, of which the small dealer 
is the beneficiary. 

“The great advantages of the present 
law have been summarized by an eminent 
authority, Referee William II. Hotchkiss, 
of Buffalo, as follows: 

1. The prevention of preferences. 

2. The administration of insolvent es- 
tates wholly in charge of the creditors in- 
terested. 

3. The election of the trustee by the 
creditors. 

4. The acquirement of increased divi- 
dends from insolvent estates. 

5. The adjustment of bankruptcies 
through compositions with the knowledge 
and under the direction of the court. 

6. The reduction in expenses incident 
to failed accounts, notably in the case of 
attorney’s fees. 

7. The examination of the bankrupt by 
creditors. 

8. The prompt administration of es- 
tates and an avoidance of the usual vexa- 
tious delays in litigation. 
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9. The sale of real estate clear of liens. 

10. The expeditious adjudication of 
bankrupts, as distinguished from the 
tedious and expensive processes common 
to state courts. 

11. The settlement of the affairs of 
corporations in bankruptcy in the interests 
of creditors and stockholders. 

12. The use of contempt proceedings 
to effect the recovery of property. 

13. The institution of ancillary pro- 
ceedings to reach property lying in dif- 
ferent states. 

14. The excellent influence of the law 
in enforcing concert of action and mutual 
terms of settlement without recourse to 
legal proceedings. 

15. The punishment of fraudulent 
bankrupts. 

16. The filing of the proof of a debt 
without expense or the employment of an 
attorney, and thus, as a rule, the payment 
of dividends without the deduction of a 
collection fee. Save in questionable 
failures, there is no reason why a creditor 
should spend one farthing in advance or 
during administration in proving his debt 
or collecting bis dividends. 

“In bankruptcy law and practice we 
have to a great extent developed a new 
department of jurisprudence. The fa- 
cility, the smoothness and the almost gen- 
eral satisfaction with which the law has 
been administered is at once a tribute to 
the able judges and referees who have 
executed it, and an unanswerable demon- 
stration of the virility and solidity of the 
law itself. 

“For twenty years prior to the passage 
of the present bankruptcy law, the friends 
of this character of legislation strove 
zealously for the success of the cause. At 
that time the business interests of the 
nation did not present the unified force 
in behalf of such a law as they splendidly 
exemplify to-day in their adherence to it. 

“During the period mentioned there 
were sharp and powerful divisions in the 
ranks of the commercial army as to the 
wisdom and expediency of such a statute. 
To-day, the great business institutions of 
the land—which were formerly most 
active and potent in their hostility— 
are either avowed friends of the 
law, or reconciled to the fact that 
it has come to stay, and has more 
than responded to the best hopes 
of its progenitors. In all this we perceive 
the impregnable foundation of an endur- 
ing national bankruptcy law. 

“Commerce knows no state lines. The 
laws which regulate commerce and govern 
the relations of its different factors should 
be as untrammeled in their operations 
as the spirit of commerce is unrestrained 
in its power and functiors. The highest 
interests of commerce require that thi 
citizenship of every state should sell and 
buy, one with the other, under conditions 
of absolute equality which a national 
bankruptcy law alone ensures.” 
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The Pacific Coast Engineering Con- 
| 3 gress. 

_ More than one hundred members of the 
Pacific Coast engineering societies gath- 
ered in the American Inn at the Lewis 
and Clark Exposition on June 29, at the 
Pacific Coast Engineering Congress held 
in conjunction with the ninth annual con- 
vention of the Pacific Coast Electric 
Transmission Association. The societies 
represented were the Pacific Northwest 
Society of Engineers, the Technical So- 
ciety of the Pacific Coast, the Pacific Coast 
Transmission Association, the Washing- 
ton State Chapter of the American In- 
stitute of Electrical Engineers, officers of 
the United States Corps of Engineers, 
engineers of the United States reclamation 
service and the Montana Society of En- 
gineers. The Hon. H. W. Goode, acting 
in the double capacity of host and guest, 
welcomed the engineers to the exposition. 
President Goode is the chief executive of 
the Transmission Association, and also 
. president of the Lewis and Clark Expo- 
sition. Mr. Goode is also president of the 
Portland General Electric Company. 
Temporary officers to conduct the congress 
were elected as follows: George W. Dickie, 
San Francisco, president; Milnor Roberts, 
Seattle, secretary; executive committee, 
Samuel Reid, Portland; George P. Low, 
San Francisco; Milnor Roberts, Seattle. 
After the address of welcome by Mr. 
Goode, short speeches were made by 
George P. Low, George W. Dickie and 
Frank W. Hibbs. 

On Thursday morning a joint session 
was held and the following papers were 
read: “The System of the Portland Gen- 
eral Electric Company,” by F. G. Sykes; 
“Water Power as a Factor in Industrial 
Development,” by Charles H. Baker. 

On Thursday afternoon the following 
papers were read: “The Engineering 
Features of the Exposition,’ by J. R. 
Thompson ; “Engineering and Commercial 
Features of the Lewiston-Clarkston Sys- 
tem,” by Allen E. Ransom; “Expositions 
as Engineering Educators,” by G. H. Pat- 
ten; “Single-Phase Railways,” by M. P. 
Randolph. 

The following papers were read on Fri- 
day, June 30: “The Cedar River Plant of 
the City of Seattle,” by J. D. Ross; “On 
the Cost of Irrigation by Electrically- 
Driven Pumps, from Transmission Serv- 
ice,’ by W. W. Wheeler; “The Value of 
Sawdust as Fuel,’ by O. B. Cornwell. 
These papers were followed by “Prog- 
‘ress,’ by Dr. F. A. C. Perrine; 
“Wrinkles,” by R. W. Van Norden; and 
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“The Question Box,” by C. A. Copeland. 
The entertainment features included 
excursions to the Columbia river and a 
trip to Cazadero to the Clackamas river 
power plant of the Oregon Water Power 
and Railway Company. 

The following officers were elected for 
the year; George P. Low, San Francisco, 
president; H. H. Sinclair, Los Angeles, 
vice-president; S. G. Reed, Portland, sec- 
retary. 


Railroad Officials’ Day at Man- 

hattan Beach. 

Following their usual custom a number 
of prominent railroad men and manufac- 
turers of appliances kindred to railway 
operation, together with a number of in- 
vited guests made an annual pilgrimage 
to Manhattan Beach, New York, last week. 
The feature of the day was the fish dinner. 
Mr. H. H. Vreeland, president of the New 
York City Railway Company, was chair- 
man of the arrangement committee and 
presided at the feast. On the committee 
he was assisted by W. G. Besler, vice- 
president and general manager of the Jer- 
sey Central; George W. West, of Middle- 
town, superintendent of motive power of 
the Ontario & Western; H. S. Hayward, 
of Jersey City, superintendent of motive 
power of the Pennsylvania, and Daniel M. 
Brady, of New York, president of the 
Brady Brass Company. 

After dinner the party enjoyed the per- 
formance at the Manhattan Beach theatre. 


In addition to the committee there were 


present the following: 

C. L. Addison, general superintendent 
Long Island Railroad, Long Island City. 

G. Martin Brill, president J. W. Brill 
Company, Philadelphia. 

Newcomb Carlton, vice-president West- 
inghouse Electric and Manufacturing 
Company, New York. 

R. M. Dixon, vice-president Safety Car 
Heating and Lighting Company, New 
York. 

R. E. Danforth, general manager 
Rochester Railway Company, Rochester. 

F. S. Gannon, vice-president New York 
City Railway Company, New York. 

H. B. Hodges, purchasing agent at 
Long Island, Long Island City. 

John Havron, president Rogers Loco- 
motive Works, Paterson, N. J. . 

C. W. Huntington, general superin- 
tendent Jersey Central, Jersey City. 

Frank Hedley, general manager Inter- 
borough Rapid Transit Company, New 
York. : 

George Keegan, assistant general mana- 
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ger Interborough Rapid Transit Company, - 


New York. 

J. R. Lovejoy, manager railway depart- 
ment General Electric Company, Schenec- 
tady. 

John B. McDonald, New York. 


R. W. Meade, president New York 


Transportation Company, New York. 

Thomas Millen, general master me- 
chanic New York City Railway Company, 
New York. 

Ira A. McCormick, manager Grand 
Central Station, New York. 

George C. Morse, Brady Brass Com- 
pany, Taunton, Mass. 

R. L. MacDuffie, Wendell & MacDuffie, 
New York. 

C. C. Peirce, General Electric Com- 
pany, Boston. | 

G. Tracy Rogers, president Bingham- 
ton Street Railway Company, Bingham- 
ton. 

Oren Root, Jr., general manager New 
York City Railway Company, New York. 

C. L. Rossiter, vice-president Long 
Island Loan and Trust Company, Brook- 
lyn. 

Frank C. Randall, 
Company, Milwaukee, Wis. 

C. A. Sterling, vice-president Public 
Service Corporation of New Jersey, 
Newark. 

Edgar Van Etten, vice-president Boston 
& Albany, Boston. 


Allis-Chalmers 


Annual Meeting of the International 

Association of Municipal Elec- 

tricians. | 

The tenth annual convention of the 
International Association of Municipal 
Electricians will be held at Erie, Pa., 
August 23, 24, 25, 1905. 

The following papers will be presented 
and discussed : 

“The Effects of Electrostatic Influence 
in Telephone and ‘Telegraph Circuits,” 
H. R. Allensworth, Columbus, Ohio. 

“The Advisability of Fusing Fire and 
Police Telegraph Boxes,” C. E. Diehl, 
Harrisburg, Pa. | 

“Electric Light Engineering,” A. S. 
Hatch, Detroit, Mich. 

“Erection and Maintenance of Electric 
Lighting Plants,” C. L. Williams, Meri- 
dian, Miss. 

“Suggested Improvements in Fire- 
Alarm Telegraph Systems,” Captain Wm. 
Brophy, Boston, Mass. 

“The Necessity of a Rigid Inspection 
by the Municipality,” T. C. O’Hearn, 
Cambridge, Mass. 

“Underground Construction,” 
Gascoigne, Detroit, Mich. 


Louis 
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Power Transmission tn British 
Columbia. 

In 1898 the Vancouver Power Com- 
pany was incorporated for the purpose of 
utilizing the power from the Coquitlam 
lake for generating electricity and for 
supplying the cities of Vancouver, New 
Westminster and adjoining municipali- 
tics with power, light and a general elec- 
tric service. From the Coquitlam lake 
(432 feet above sea level) the water 1s 
conducted through a tunnel, 12,775 feet 
long, to Trout lake, the level of which is 
thirty-two fect below that of the first- 
named lake. The construction of the tun- 
nel was commenced in 1903 and finished 
this year- Altogether 34,500 cubic yards 
had to be excavated, and the capacity of 
the tunnel is 500 cubic feet per second. 
Trout lake serves as a reservoir. It has 
an area of about 500 acres and is separated 
from Coquitlam lake by a range of moun- 
tains having an altitude of from 3,000 
feet to 4,000 feet. It is about sixteen 
miles distant from Vancouver. Coquit- 
lam lake has an area of 2,300 acres. It 
has a drainage area of about 100 square 
miles,:and the annual precipitation iə 
about 150 inches. The dam at the out- 
let of this lake is a rock-filled timber-crib 
structure, raising the water level ten feet 
and diverting the overflow through the 
tunnel. There is also a dam at Trout 
lake.. It is of concrete fifty-four feet high 
and forty feet wide at its base, its length 
on the crest being 361 feet. The excava- 
tion was carried down to the bed-rock and 
necessitated the removal of 20,000 cubic 
yards of hard-pan and boulders. The con- 
crete work amounts to 10,000 cubic yards 
and was completed within five months, 
Portland cement being chiefly used in 
its construction. Ten fifty-four-inch and 
two twenty-four-inch pipes, all fitted with 
a special design of gates and screens on 
the up-stream face, penetrate through the 
dam. At present three large pipes and 
one twenty-four-inch pipe extend from the 
dam to the power-house, 1,800 feet dis- 
tant. The upper 800 fect of each line 
is constructed of wooden stave pipes with 
diameters of fifty-four inches and the 
lower 1,000 feet is of riveted steel con- 
struction, varying in diameter from 
forty-eight inches to forty-two inches 
at the lower ends. Ultimately the 
power-house is to be equipped with 
four 3,000-horse-power generating sets. 
At present, however, only three sets 
have been installed, the water being sup- 
plied under a static head of 400 feet. 
Each set consists of a three-phase sixty- 
eycle rotating-field Westinghouse alterna- 
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tor, which is coupled at either side to a 
Pelton wheel. The common shaft is hol- 
low and a stream of water passes con- 
stantly through it to keep the bearings 
cool. In addition, each of the two bear- 
ings is provided with ring lubrication and 
a water jacket. The speed of the set is 
200 revolutions per minute, the regulation 
being accomplished by Lombard govern- 
ors operating deflecting needle nozzles. 
From the alternators the current is con- 
veyed to air-cooled transformers in a 
separate concrete building, the voltage 
being stepped up to 20,000 volts and 
transmitted at this pressure to the substa- 
tions at Vancouver, Burnaby, New West- 
minster and Lulu Island. The transmis- 
sion line consists of a double line of poles. 
It presents a notable feature in-the cross- 
ing of Burrard Inlet near the village of 
Barnet. The span here is 2,750 feet, the 
current being transmitted through steel 
cables, the lowest point being 150 feet 
above sea level. At the south end of the 
span are two steel towers, each 140 feet 
high and set on tops of a small knoll, 
bringing the tcp of the towers 300 feet 
above sea level. Provision has been made 
in the head gates at the dam and in other 
parts of the outworks for an ultimate 
utilization of 30,000 horse-power.—Elec- 
trician (London), July 21. : 
— <> 

Public Ownership in Manchester. 

The results of municipal ownership of 
street cars in Manchester, England, for 
the year ending March 31, 1905, were 
made known at a recent meeting of the 
tramway committee of the corporation 
and are made the subject of a report by 
Consul Walter C. Hamm, of Hull. 

The report states that in 1904 the 
routes open for traffic aggregated 137 
miles of single track. During the year 
just ended extensions have been made and 
opened for traffic, so that the average 
length of single track open for traffic on 
March 31, 1905, was 146 miles. The reve- 
nue account shows that the total income 
for the year was $3,159,778 and that the 
charges were $506,388, leaving a net profit 
for the year of $604,750, against $608,527 
for the preceding year. 

During the year the number of passen- 
gers carricd was 126,900,875, an increase 
of over 6,000,000 on the previous year. 
The car mileage shows an increase of con- 
siderably over half a million miles, the 
figures being 14,123,124 last year, against 
12,617,448 in 1903-4. 

The percentage of passengers’ fares 
shows that 71.94 per cent paid 2 cents 
for the journey, 11.01 per cent 3 cents, 
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7.10 per cent 4 cents, and 5.40 per cent 
1 cent. Of the total number of passen- 
gers carried, 91,281,804 paid 2-cent fares. 

The electrical energy used during the 
year amounted to 18,854,240 units, 
against 16,815,764 in the previous year. 
The average traffic revenue per car mile 
was 21.36 cents, against 21.04 cents, and 
the average traffic revenue per mile of 
single track $21,495, against $22,340 in 
1903-4. The average working expenses 
per car mile, including power cost, was 
13.98 cents, against 13.56 cents. 

There has been a reduction in working 
hours from seventy to fifty-four hours per 
week. The maximum wages paid motormen 
is 14 cents per hour and conductors 13.50 
cents per hour. A grant of one week’s 
holiday per year with pay is given. 
Uniform clothing is supplied and free 
riding on the cars to and from duty. In 
Hull, which is the only instance in Eng- 
land of motormen receiving more than 


14 cents, the pay is 15.4 cents, but there 
is no holiday allowance. ae 


American Electrochemical Society. 
The eighth general meeting of the 
American Electrochemical Society will be 
held at Bethlehem, Pa., September 18, 
19 and 20, 1905. There will be three 
sessions for the reading of papers as fol- 
lows: Monday, September 18, at 3 P. M.; 
Tuesday, September 19, at 9 a. M., and 
Wednesday, September 20, at 9 a. m. The 
sessions will be held in the lecture room 
of the physical laboratory of Lehigh 
University in South Bethlehem. 

By way of entertainment a smoker will 
be held at one of the clubhouses at Beth- 
lehem, on Monday, September 18, at 9 
P. M. A special programme of entertain- 
ment is provided for the visiting ladies. 
There will be an informal reception to 
the ladies, with their escorts, by Professor 


and Mrs. J. W. Richards at their residence, 
32 South Centre street, Monday evening, 
September 18, at 8 P. M. A lunch will be 
tendered to the visiting members by the 
authorities of Lehigh University, in the 
gymnasium, on Tuesday, September 19, 
at 12.30 P. M. A subscription dinner will 
be served at Eagle Hotel at 8 P. Įm., Tues- 
day, September 19. 


Society of Chemical Industry. 

The Society of Chemical Industrv held 
its annual dinner in London on July 12, 
Dr. William H. Nichols, of New York 
city, presiding. Speeches were made by 
Lord Alverstone, Professor C. F. Chand- 
ler, of Columbia University, Sir William 
Huggins and others. Among the Ameri- 
cans present were Dr. H. W. Wilev, of 
the United States Department of Agri- 
culture, and Professor Charles Baskerville, 


of the College of the City of New York. 


206 


Electrical Patents. 


A patent on an electric oven has been 
granted to Levitt E. Custer, Dayton, 
Ohio (783,424, June 27, 1905). The 
invention is more especially and directly 
intended for that class of electrical 
muffies or ovens employed by dentists for 
the fusing of porcelain for plates, crowns, 
bridges and inlay work, etc., and 
known to the profession as “dental ovens” 
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ELECTRIC OVEN. 


or “dental furnaces,” and is an entirely 
separate and distinct invention over any 
of the many prior patente granted to 
Mr. Custer, but more especially over 
letters-patent No. 596,696, electric oven, 
issued on January 4, 1889. The present 
invention contains vastly different elec- 
trical principles and novel features of 
construction therefrom. In carrying out 
the invention, en outer separable sec- 
tional casing or shell is employed, within 
which is formed an interior chamber. A 
base is adapted to form a floor in the 
interior chamber and is constructed of 
clay and provided with means for making 
it elastic. A dome forms the sides and 
top of the interior chamber, and is also 
constructed of clay and provided with 
means for making it elastic. Electrical 
conductors, constructed out of high-grade 
wire, crimped or looped and arranged 
close and far apart so as to evenly dis- 
tribute the heat, are provided and are 
embedded within the base and dome. 
The Stromberg-Carlson Telephone 
Manufacturing Company, Rochester, 
N. Y., controls a patent granted to Ed- 
mund Land, of Grand Rapids, Mich., on 
a telephone-exchange system (793,941, 
July 4, 1905). The invention relates 
particularly to systems in which a com- 
mon source of current located at the cen- 
tral exchange is employed for the pur- 
pose of providing signaling currents and 
currents for the operation of the substa- 
tion telephone apparatus. The objects of 
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the invention are to provide an improved 
telephone system in which the complicafed 
cut-off mechanism heretofore employed 
may be dispensed with and to provide an 
improved means for testing the condition 
of a subscriber’s line to see whether or 
not it is in use. While the invention 
provides a system of great simplicity, still 
the apparatus is not readily subject to 
defective operation due to defective line 
insulation or leakage or other conditions 
giving rise to an electrical unbalancing 
of a telephone line. The invention com- 
prises a telephone line extending by its 
limbs from a substation to an exchange. 
A source of current at the exchange is 
normally connected in bridge of the tele- 
phone line. A cut-off relay has two differ- 
ential windings normally serially includ- 
ed in one limb of the line, armatures 
being employed for the relay. A line 
signal is normally serially included in the 
other limb with one of the armatures. A 
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18, 1905) granted to Fred Smith Davis, 
of Robertsville, S. C. The object of the in- 
vention is to provide for an operator who 
is exposed to the cold an electrically heated 
handhold, such for example as rheostat 


ELECTRICALLY HEATED HANDHOLD. 


and brake handles on electric motor-cars or 
electric automobiles, pilot-wheel handles on 
ships, and brake handles on railway cars. 


TELEPHONE EXCHANGE SystTEM (E. LAND). 


_cord-connecting apparatus is located at 


the central exchange. Switch springs are 
associated with the telephone line, one of 
the springs being normally connected 
with one limb of the line through one of 
the differential windings, the other spring 
being normally disconnected from the 
other limb of the line, the connection of 
the cord-connecting apparatus with the 
springs causing energization of the cut-off 
relay to attract its armature, whereby the 
switch spring is directly connected with 
the line limb through a short-circuit 
about the winding, and whereby the line 
signal is disconnected from circuit and 
the other switch spring connected with 
the other limb of the line. 

An electrically heated handhold is the 
subject matter of a patent (795,201, July 


The object is to do away with the ordinary 
handles of wood or metal and to substi- 
tute in their place a handhold electrically 
heated at the will of the operator to such 
a temperature as will ensure him having 
his hands comfortable even in the most 
severe weather. Furthermore, as the 
palm of the hand is a large nerve centre, 
such an electrically heated handhold will 
aid materially in keeping the operator 
warm. In the embodiment of the inven- 
tion, the handle is provided with a hol- 
lowed-out portion, in which is located 
electrically operated means for heating 
the handle. A plug is provided for her- 
metically closing the handle. Insulated 
electric wires lead to this heating means. 
An insulating plug breaks the circuit 
through the wires, and a contact plug is 
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adapted to be inserted in the insulating 
plug to complete the circuit. 

A bulb for incandescent electric lamps 
is the invention of Robert R. Kintz, of 
Meriden, Ct., who has assigned the 
patent obtained thereon to the Interna- 


BULB FOR INCANDESCENT, ELECTRIC LAMPs. 


tional Silver Company, of the same place 
(794,028, July 4, 1905). In the use of 
incandescent electric lamps, it is desir- 
able that the arm or bracket in which the 
bulb is mounted should represent the 
stem of a flower and with the bulb sug- 
gest the idea of a blossom. The object 
of the present invention is to further 
carry out this idea, and it consists in ar- 
ranging within the bulb a series of glass 
stems representing the stamens of a 
flower. 

Dimitry Balachowaky, of Paris, and 
Phillippe Caire, of Levallois, France, are 
the joint inventors of a dynamo-electric 
machine, on which they have obtained a 
patent in this country (No. 794,210, dated 
July 11, 1905). The invention relates to 
improvements in such machines, whereby 
the demagnetizing force of the armature 
in these machines can be transformed into 


DyNaMO-ELECTRIC MACHINE. 


a magnetizing force, the machines run- 
ning without sparks. The machine com- 
prises a field, a commutator, a double set 
of brushes in operative relation thereto 
and connected two by two and means for 
regulating the current through the con- 
nection. Each two connected brushes em- 
brace a zone of commutation having the 
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neutral point or points within the zone, 
whereby the demagnetizing force of the 
armature may be transformed into a mag- 
netizing force to assist the field and with- 
out sparking at the brushes. 

George P. McDonnell, St. Louis, Mo., 
has assigned to the American Electric 
Company, East Orange, N. J., a patent 
obtained by him on a method of and ap- 
paratus for finishing electric lamps or 
bulbs (793,211, June 27, 1905). The 


APPARATUS FOR FINISHING ELECTRIC LAMPS 
oR BULBS. 
object of the invention is to remove the 
sharp point resulting from the closure of 
the tubulature. Heretofore upon closing 
the tubulature, the lamp or bulb was left 
with a projecting point, which was not 
only susceptible to breakage in transpor- 
tation but was very brittle and frangible, 
and in addition was objectionable, par- 
ticularly if it were accidentally struck by 
a person. The present invention consists 
in an improved method and means for 
eliminating this point. This method con- 
sists in first heating the lamp or bulb. 
The heat is then applied to the point, 
and the lamp or bulb is finally annealed. 
Eugene C. I. Cailliez, of Lens, France, 
has patented (794,924, July 18, 1905) in 
this country an application of electric 
lights to revolvers or other firearms for 


service during night-time or in darkness. 


The invention consists essentially in the 


APPLICATION OF ELECTRIC LIGHT TO REVOLVER. 


adaptation of an electric lamp with a re- 
flector at the end of the barrel in con- 
nection with a battery or source of elec- 
tricity situated, preferably, in the butt, 
which can be instantly lighted by means 
of a contact placed in the handle and 
closing the circuit. This application can 
be adapted to all kinds of firearms, but is 
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especially designed for those used for per- 
sonal defence, destined for firing at short 
distances. It reveals the object aimed at 


before firing, at the same time leaving the 


marksman in complete obscurity. 

A device (794,871, July 18, 1905) for 
increasing the adhesion between wheels 
and rails is the invention of Robert C. 
Lowry, of Seattle, Wash. The object of 
the invention is to improve and simplify 
the construction of such devices. In car- 
rying out the invention, a truck is em- 
ployed having a plurality of wheels 
adapted to run upon a common rail, a 
magnetizable bar being fixedly supported 
and extending between the wheels and 
having pole-pieces upon its ends related 
to the wheels. The bar is disposed with 
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DEVICE FOR INCREASING THE ADHESION 
BETWEEN WHEELS AND Rails. 
its pole-pieces opposite their respective 
wheels adjacent the point of contact there- 
of with the rail. An electric coil is 
mounted on the bar. 

The Cooper Hewitt Electric Company, 
of New York, controls a patent (794,707, 
July 18, 1905) recently granted to Stan- 
wood E. Flichtner, of Englewood, N. J., 
on an improvement in mercury pumps. 
The invention relates to improvements in 
mercury pumps which are adapted to 
create a vacuum of. the desired degree of 
exhaustion in gas or vapor lamps of the 
well-known Hewitt type. The pump com- 
prises a mercury reservoir, a mercury cir- 


Mercury Pump. 


cult, and a fall-tube included in the cir- 
cuit, the fall-tube being detachable and 
having four different diameters at dif- 
ferent portions of its length, the upper- 
most diameter being comparatively large, 
the two next diameters being successively 
shortened and the lowermost diameter 
being larger than the contracted portion. 


208 


Vol. 47—No. 6 


Reviews of Current Engineering and Scientific 


Trolley Standards—Their Liability to Be- 
come Dangerous to the Public and Some 
Devices for Rendering Them Safe. 


Mr. P. J. Pringle suggests that there 
has always been a difference of opinion 
as to the means which should be taken, 
in the interests of public safety, for pre- 
venting or assisting to prevent the possi- 
bility of a shock being obtained from the 
upper deck of a tram-car fitted with a 
trolley standard. There are many ways 
in which the trolley standard can become 
alive. Elaborate precautions are, as a 
rule, taken in all parts of a tramway sys- 
tem to safeguard the public against the 
risk of a shock, but the danger existing 
with a trolley standard has, to some ex- 
tent, been neglected. The top deck hand- 
rail is, or should be, always earthed. It 
is very easy for a passenger to grip both 
it and the trolley standard at the same 
time. The iron legs of the seats are often 
in contact with the standard supporting 
the hand-railing, and a person’s foot may 
be placed on the same while contact is 
made with the standard. From tests 
made between a live trolley standard 
and the metallic leg of a seat one and 
one-quarter inches away from the hand- 
rail, there was a potential of 430 volts. 
The Board of Trade has realized this 
danger by requiring, in its early regula- 
tions, the fitting of ruby lamps in series 
with the standard and earth for approxi- 
mately indicating if there is any potential 
on the standard. The lamp, however, is 
only an approximate indication of the 
danger, and may readily be unnoticed by 
the conductor or motorman for a consider- 
able time. A device has been invented by 
Mr. Pringle, which is now being used on 
the Burton-on-Trent corporation tram- 
ways, and which he considers as an abso- 
lute indication of potential on the trolley 
standard. The indicating and earthing 
apparatus is entirely enclosed in a cast- 
iron box. An oval window in the cover 
permits a red danger flag to be shown 
when the apparatus is at half, and also 
at full-cock. The earthing lead on the 
trolley standard is taken to an incoming 
terminal, which is in connection with a 
switch contact. A ewitch-blade pivoted 
on a screw is directly connected to earth 
through a solenoid attached to the back 
of the base-board. The solenoid is wound 
around an iron core, the armature being 
attached to its lower end. Should a leak 
develop in the trolley standard, and a 
small current, such as three or four am- 
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peres, pass to earth, this is sufficient to 
attract the armature and release the indi- 
cator lever, so that the apparatus falls 
into a half-cock position. It is held there 
so long as the current continues to pass 
through the solenoid. As soon as the indi- 
cator lever has got to the half-cock posi- 
tion, the red disc becomes visible and two 
contact springs to the left of the indicator 
lever are brought into contact, and ring 
either the electric car bell or a supple- 
mentary one. On the conductor removing 
the trolley from the trolley wire, the 
armature regains its normal position, and 
the indicator lever falls to full-cock, the 
bell circuit continuing to be rung.—Ab- 
stracted from the Electrical Engineer 
(London), July 14. 
| a 
The Calcutta Electric Tramways. 

The Calcutta tramway system is the 
largest and most important of the tram- 
way systems in the East. Calcutta is 
divided into three natural parts, the Euro- 
pean business district, the native resi- 
dential and business district and the 
European residential district. The total 
population with certain adjoining suburbs 
is about one million, but this does not in- 
clude the municipality of Howrah with 
a population of 157,594, nor two other 
suburbs which will soon come within the 
tramway zone, which have an additional 
population of 51,806, and the total popu- 
lation can thus be put down at one and 
one-quarter millions. The first tramway 
company was registered in England on 
December 23, 1880, and operated its sys- 
tem by steam trains on the Kidderpore 
section, and horse cars on the remaining 
section until 1901, when the original con- 
cession expired. In 1899 an agreement 
was entered into with the corporation 
whereby the company was granted a new 
concession for thirty years from January 
1, 1901, in consideration of the conversion 
of the system from horse to electric trac- 
tion, within three years. The electrifica- 
tion of the system was undertaken by 
Messrs. Dick, Kerr & Company of London 
and Preston, who carried out all the work 
except the buildings and the reconstruc- 
tion of the permanent way, this being done 
by the company itself. The present tram- 
way routes cover the total length of 
twenty-three miles of double track. There 
are eight main routes, and these, with 
two exceptions, can be considered city 
lines. The first line under electric trac- 


tion in Calcutta was opened for regular 
service on March 27, 1902, and the entire 
system was operated electrically on 
November 20, 1902. The total number 
of passengers carried per year on the Cal- 
cutta tramways is 21,000,000. The total 
yearly train miles run, 3,300,000. The 
passengers per train-mile, 6.4. The 
average distance traveled per passenger, 
2.75 miles. The average fare per passen- 
ger, 1.46 pence. Traffic operating expense 
per train-mile, 1.25 pence.—Abstracted 
from Electrical Review (London), July 
14. 
a 


Solar and Terrestrial Changes. 


It is now generally, if not universally, 
admitted that the sun is practically the 
sole source of the energy which maintains 
the movement of the earth’s atmosphere. 
It is the centre of a continuous outflow of 
radiant energy, only a very small portion 
of which is intercepted and appropriated 
by the earth. The investigation of the 
rate of this flow of energy and its time 
variation, the analysis of the total energy 
into its elements as that of a series of 
oscillatory movements of different periods 
and amplitudes or wave-lengths, and the 
problem of its distribution in its passage 
through the atmosphere and at the earth’s 
surface are each in little more than the 
initial stages. The appropriation of solar 
energy by the earth affects it mainly in 
two ways: first, as a whole, determining 
or modifying its magnetic condition; and 
secondly, partially affecting the atmosphere 
and a thin surface layer of the solid or 
liquid mass. Any variation in the flow 
of solar energy, periodic or irregular, will 
theoretically give rise to corresponding 
changes in the earth’s magnetic condi- 
tion and its atmospheric movements. The 
determination of the relations between the 
three classes of variation is, on the whole, 
the most important problem in this field 
of enquiry into the solar energy and its 
variations and effects. The first part of 
the problem, that is, the relation of the 
variations of solar energy (as manifested 
and measured by observable changes in 
the number and extent of the sun spots, 
prominences, etc.) to that of the magnetic 
condition of the earth, shown by its action 
on a magnetized needle suitably sus- 
pended, is comparatively smali, as the 
earth appears to be similarly affected as 
a whole and throughout its whole mass. 
The rule is, the larger the number of sun 
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spots, the greater the amount of the mag- 
netic variation and disturbance. The 
relation can, however, at the present stage 
only be considered as statistical, as it has 
not been establ.shed for single sun spots. 
In other words, the observed outburst or 
sudden appearance of a single spot or 
prominence is not invariably accompanied 
by a terrestrial magnetic disturbance. 
The problem of the relations between 
solar and terrestrial meteorological varia- 
tions is complicated and difficult. It evi- 
dently requires for its complete solution 
the collection and coordination of data 
for the whole of the earth’s surface, and 
the careful employment of statistical 
methods, regulated by thorough knowledge 
of the physics of the atmosphere. The 
observational data for a more systematic 
investigation are now considered by many 
to be sufficient, if collected, compared and 
discussed as a whole, to promise more 
satisfactory and valid conclusions than 
have heretofore been obtained; and per- 
haps a first approximate solution. This 
opinion found expression at the meeting 
of the British association at Southport in 
1903. The members of the international 
meteorological committee present at the 
meeting joined in the discussion, and it 
was decided that the time had arrived 
for joint and concerted action. A com- 
mission to act as a subcommittee of the 
international meteorological committee 
was formed to discuss observations from 
the point of view of their connection with 
magnetism and solar physics. Several 
meetings were held at Cambridge in 1904 
during the British association week. It 
has been arranged that a meeting of the 
commission shall be held in connection 
‘with the meeting of the international 
meteorological committee at Innsbruck in 
September. An important matter to be 
considered will be the final selection of 
magnetic and meteorological observatories 
from which data are to be collected, the 
mode of publication of the data received 
by the commission, and the methods to be 
employed in the work of comparison and 
discussion of the data.—Abstracted from 
Nature (London), July 13. 


P 
Accidents with Electrical Machinery. 


The annual report of Mr. G. Scott 
Ram, his Majesty’s electrical inspector of 
factories, for the year 1904 has been is- 
sued as a parliamentary paper. This 
paper gives some particulars of accidents 
with electrical machinery. Among boiler- 
house accidents falls were the most 
numerous. Many were due to the want 
of proper fencing in dangerous places and 
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to the use of temporary ladders and gang- 
ways in place of permanent and properly 
railed and fixed ladders. Boiler houses 
are frequently dangerous in this respect, 
owing to bad lighting. Five accidents 
were due to absence of protection on the 
gearing of mechanical stokers. Thirty- 
nine electrical accidents were reported in 
the stations of supply undertakings. 
These were nearly all of a severe nature, 
and there were three fatalities. Those 
occurring during ordinary routine work 
were mostly due to arcing of switches 
and fuses. One or two were primarily 
due to a mistake on the part of the switch- 
man. In five cases severe burns were 
caused by the ignited oil from oil switches 
or fuses which had failed to extinguish 
the are. Working on live switchboards is 
always attended with risk, even though, 
as in some of the cases reported, pre- 
cautions appear to have been taken. Thus, 
in one case, before drilling a hole in a 
bus-bar, the adjacent conductors were cov- 
ered with a rubber sheet which, how- 
ever, was cut through by the tool acci- 
dentally slipping, thereby causing a short- 
circuit. In two other cases shock was 
guarded against by the provision of a rub- 
ber mat and the wearing of rubber gaunt- 
lets. This, however, did not prevent the 
accidental slipping of a pair of pliers in 
one case, and a spanner in the other, with 
consequent short-circuits. The fatal acci- 
dents occurred in the cleaning of a low- 
pressure, alternating-current switch- 
board, the pressure not exceeding 200 
volts. The accidents in private electric 
generating staticns, mostly in connection 
with the use of electricity for motive 
power, are fewer than those reported in 
the previous years. Arcing of switches in 
their ordinary use, causing in each case 
burns of the hand, and often of the face 
and arm of the operator, are generally 
due to faulty construction, or to the 
switch being too small for the work. Un- 
protected conductors and apparatus are, 
unfortunately, very common, and the 
only apology possible is cheapness. Faulty 
apparatus other than switches often re- 
sult from neglect of proper testing and 
examination. A fatal accident was due 
to a leak at a pendant metal fitting. The 
fitting consisted of a piece of iron tube 
about twelve inches long, with a lamp- 
holder and metal shade suspended by the 
insulated conductors, which were attached 
to insulators. The current was alternat- 
ing, 250 volts. The fitting was out of 
doors, and it was raining. The leak was 
probably in the lamp-holder. Had the 
fitting been connected to earth the acci- 
dent could not have happened. Careless- 
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ness or ignorance accounts for a number 
of accidents. These were mostly by short- 
circuits, causing burns; and due to work- 
ing on live conductors or switchboards. 
Accidents due to arcing when adjusting 
motor-brushes are very few when the num- 
ber of motors in use is considered. During 
the year there were no extensive switch- 
board fires, although some of ordinary 
importance occurred. Several cable 
makers have taken up the question of fire- 
proof insulation for cables for switch- 
board use. Although a laboratory or 
workshop test can not, of necessity, be 
carried out under the working conditions 
of a large station, instructive comparisons 
can be made with different classes of 
cables on a small scale. Electrical fires 
sometimes appear to attain serious propor- 
tions instantaneously, but there are, no 
doubt, plenty of cases where they proceed 
gradually from small beginnings under 
conditions where the inflammability, or 
otherwise, of the insulation of the cables 
might readily make all the difference be- 
tween disaster and a trifling breakdown. 
There are still many switchboards at im- 
portant supply stations where the arrange- 
ment, or rather, want of arrangement, of 
the cables at end in the neighborhood of 
the switchboard appears to court disaster. 
The question of safety of employés is in- 
timately connected with that of immunity 
from breakdown of the supply. With the 
enormous increase now in progress in the 
supply of electricity for motive power pur- 
poses in factories, the continuity and re- 
liability of the supply becomes of more 
and more importance. An accident at 
the switchboard of a large station, causing 
an interruption of the supply for only a 
few hours, would cause an immense loss 
to the power users, whose factories would 
be at a standstill until the power supply 
was reinstated. One large undertaking 
has recently shown its appreciation of this 
view of the matter by replacing a switch- 


board, at a cost of several thousand 
pounds, by one of a different type, solely 
on account of a single accident which 
caused a short interruption to the supply. 
The fatal accidents occurring during the 
year happened under widely differing 
conditions of system and pressure, again 
proving that unless proper precautions 
are taken, any system or pressure may be 
dangerous. Fatal shocks occurred at 
pressures ranging from 10,000 to 200 
volts. Some of these occurring at low 
pressures appeared to bring about instant 
death, while, in one case, at 10,000 volts 
death occurred after an interval of ten 
days, during which time the victim lost 
both legs and one arm by amputation, in 
the fruitless efforts of the surgeons to 
save his life—Abstracted from the Me- 
chanical Engineer (London), July 15. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A Universal Direct-Connection 
Panel. 
Perhaps one of the most difficult of the 
many annoying details of the interior 
wiring business is found in the con- 


UNIVERSAL DrrREcCT-CONNECTION PANEL. 


tractor’s panel-board. There is sometimes 
delay in securing proper panels from the 
manufacturer; the use of ordinary cut- 
outs is at times barred because of appear- 
ances, and the necessary stock which 
must be carried is also a troublesome 
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factor. Messrs. Johnson & Morton, 
Utica, N. Y., have recently placed on 
the market a new type of panel designated 
as the “J. & M.” universal direct-connec- 
tion panel, which possesses features which 
go far to eliminate many troublesome 
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characteristics of panel-board installations. 
This panel can be used for two or three- 
wire work, with plug, link or enclosed 
fuses. Each tablet being adaptable, in 
this way it is necessary for the contractor 
or jobber to carry but a few sizes of each 


of switch and fuse panels in order for 
him to be able to supply from stock 
exactly the board required. 

These boards are also of small dimen- 
sions. In their construction the circuit 
terminal on the switch base is carried 
over the bus-bar and formed into a fuse 
plug receptacle, so located that the fuses 
make direct-connection with the bus-bar. 
By this means the bus-bars are covered by 
the branch bars, and an accidental short- 
circuit involving the mains is practically 
impossible. When the fuses are removed, 


-all of the exposed metal work, except the 


ENCLOSED FUSE. 


main terminals, is disconnected. The 
design and compact arrangement, and the 
small-sized cabinet necessary, have made 
possible a material reduction in the cost 
of production. 

The details of the board have been care- 
fully worked out, all parts being of the 
best material and workmanship. 


“Interurban Railway Construction” is 
the title of an artistic bulletin just is- 
sued by J. G. White & Company, In- 
corporated. 

The bulletin is illustrated with several 
interesting . half-tone reproductions of 
various phases of interurban railway work, 
as executed by the White company. The 
reading matter in this bulletin describes 
the organization and scope of the J. G. 
White Company and the three associated 
White companies—J. G. White & Com- 
pany, Limited, London, England; War- 
ing-White Company, Limited, London, 
and the Canadian White Company, 
Limited, Montreal. 

A copy will be sent to any one writing 
for it to the home office, J. G. White 
& Company, 43 Exchange Place, New 
York. 


Railway Type Circuit-Breaker for 
Direct-Current Uses. 


The street railway circuit-breaker shown 
in the accompanying illustration combines 
in one piece of apparatus a safety device 
and main switch, as it automatically opens 
the circuit on overload or short-circuit, 
and can be operated by hand to discon- 
nect the car from the trolley circuit. It 
is intended to be installed over the motor- 
man’s head, in the place usually occupied 
by the canopy switch, but may be placed 
elsewhere if desired. It can be quickly 
closed, thus avoiding the inconvenience 
and delay incident to replacing a fuse. 

This circuit-breaker is intended for 
direct-current use, and is made for capaci- 
ties of 60, 100, 150 and 200 amperes, 
with a range from 90 per cent to 225 
per cent of normal rating. The mechan- 
ism is mounted on a cast-iron base and 
enclosed by a pressed metal cover. The 
handle for resetting projects conveniently 
from the side of the case and the plunger 
for tripping by hand extends through the 
cover and is provided with a composition 
handle for the hand to strike against. 
The resetting handle is connected to the 
switch lever through a compression spring 


RAILWAY Tyee DIRECT-CURRENT CIRCUIT- 
BREAKER. 


which ensures a firm pressure and good 
contact regardless of the natural wear to 
which the parts may be subjected in 
service. 

The arc is broken in a powerful mag- 
netic field which effectually opens the cir- 
cuit under the most severe conditions. 
The contacts on which the arc occurs are 
surrounded by a shield of insulating and 
arc-resisting material which prevents the 
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arc from being communicated to any other 
part of the breaker. The contact is made 
up of copper strips separated by spaces, 
each acting independently of the others, 
and in this way a alight irregularity or 
burr will affect the individual strip only 
without disturbing the other strips. An 
auxiliary contact at the end of the switch 
lever, which can easily be removed and re- 
placed by a new one, serves as an arcing 
tip. A feature of this breaker is the ac- 
cessibility when the cover is removed. 

The current adjustment is made by 
means of a knurled head screw which en- 
gages a nut attached to a coiled spring, 
which in turn opposes the pull of the 
magnet on the armature. A trigger holds 
the switch in the closed position, and 
is in range with a projection on the arma- 
ture of the tripping magnet. When the 
armature is drawn down by an excessive 
current in the coil this projection strikes 
the trigger and releases the switch lever 
which is opened instantly by a coiled 
spring. 


ae 
The “ University of Texas” Resist- 
. ance Box. 

The accompanying illustration shows 
the “University of Texas” resistance box, 
placed on the market by the L. E. Knott 
Apparatus Company, 15-17 Harcourt 
street, Boston, Mass. This box was de- 
signed to give the highest degree of pre- 
cision of which the plug contact form of 
Wheatstone bridge is capable. The total 
range of the coils in the rheostat arm and 
the ratio arms is from 1 to 13,331 ohms. 
The one-ohm ratio coil can be thrown into 
either arm desired by means of one of the 
traveling plugs supplied with the box. An 
additional coil of 10,000 ohms will be pro- 
vided if desired. This coil can be thrown 
into either the rheostat arm or the nearer 
ratio arm, or can be cut out altogether by 
means of the ordinary bridge plugs; or by 
the traveling plugs it can be thrown into 
the other ratio arm. The theoretical range 
of the bridge would therefore be from one- 
ten-thousandth ohm to 111,100,000 ohms; 
or, with the additional 10,000-ohm coil, 
one-one-thousandth ohm to 11,110,000 
ohms. 

When measurements of higher precision 
than one-tenth per cent are wanted the 
ordinary modes of procedure will not suf- 
fice. With any box whatever, in its ad- 
justment special precautions and correc- 
tions are required, and it is preferable to 
use a chart of corrections in such instances. 
The company therefore furnishes with this 
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box a certificated chart giving the precise 
coil values, according to the final test 
made just before the instrument is sent 
out. With the aid of this chart, and with 
proper precautions, results may be secured 
whose precision is limited only by the in- 
herent conditions of the plug contact box 
form of Wheatstone bridge. 

The coils are of manganin wire, on 
which the effect of temperature on re- 
sistance is practically negligible over the 
limits of laboratory variation. The coils 
are wound anti-inductively on highly in- 
sulated metal bobbins of special construc- 
tion, open at both ends, giving thorough 
ventilation from inside and outside of 
coils. This gives the coils a great capac- 
ity for getting rid of heat. The coils are 
mounted in 2 new manner, which makes 
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svmmetrical and convenient grouping of 
the coil values. 

The binding-posts are of the English 
pattern, taking any desired size of wire 
without danger of cutting. Each post is 
double, and has ample clamping surfaces 
and conductivity. 

Two traveling plugs are furnished with 
this box. Each is double and similar in 
pattern to the binding-posts. Their shanks 
are like those of the regular bridge plugs, 
and fit the same holes. The bridge plugs 
have large diamond ebonite handles, 
giving a good grip and leverage. The 
shanks are of special shape, which pre- 
vents loss of fit by wear of the plug or 
holes. The shanks are of large diameter, 


and, being carefully fitted, give contacts of 
low resistance. 


The taper of the plugs 
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each independent of the others, so that in 
case of accident a coil can be removed, 
readjusted and replaced without disturb- 
ing the rest. In this method of mount- 
ing each coil is elevated on short ebonite 
pillars. 

The brass connection plugs are of 
liberal dimensions, with ample space cut 
out between for cleaning purposes. The 
arrangement of the blocks is on the 
modern approved double-bend arrange- 
ment, which brings the X-terminals at 
the right-hand end of the bridge, so that 
the box can be conveniently joined to 
another box, such as a subdivided ohm, 
or to a slide-wire. This arrangement, 
moreover, gives connections to the “un- 
known,” which are of equal length and 
resistance. It aleo results in the most 


is carefully chosen, so as to prevent wedg- 
ing the blocks apart, at the same time 
allowing the insertion of the plugs with- 
out undue forcing. 

The bridge contact is of the best ob- 
tainable ebonite. An important improve- 
ment in this box is the addition of a heavy 
metal girder frame securely screwed to 
the ebonite top. This keeps the ebonite 
absolutely rigid and allows of perfect 
alignment of the brass blocks. 

The rapid loss of insulating power 
which follows the free exposure of ebonite 
to air, dust and sunlight is prevented by 
providing the “Texas” bridge with a 
mahogany box cover. This cover can be 
completely taken off when the box is in 
use, but should always be replaced when 
the box is not in service. 
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The Exhibit of the Perkins Electric 
Switch Manufacturing Company 
and the Bryant Electric Com- 

-` pany at the Boston Exhibition. 
The accompanying illustration portrays 
the very attractive arrangements for dis- 
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pany, John Stephenson Car Company, 
Laclede Car Company, St. Louis Mallea- 
ble Casting Company, American Car Com- 
pany, G. C. Kuhlman Car Company, Cin- 
cinnati Car Company, St Louis Car Com- 
pany, Wason Manufacturing Company, 


HEADQUARTERS OF THE PERKINS ELECTRIC SWITCH MANUFACTURING COMPANY AND THE BRYANT 
ELECTRIC COMPANY AT THE ELECTRICAL EXHIBITION, Boston, Mass., JuLy 15-22. 


playing the products of the Perkins Elec- 
tric Switch Manufacturing Company and 
the Bryant Electric Company of Bridge- 
port, Ct., at the electrical exhibition held 
in Mechanic’s Hall, Boston, Mass., July 
15 to July 22. Upon a large ornamental 
framework embedded in a soft black back- 


ground, the design illustrated was worked . 


up in thousands of pieces of the electrical 
apparatus produced by these companies. 
The display included switches, cutouts, 
sockets, bases, the Perkins push-button 
switch, the Perkins panel switch, and 
double-pole switches for two and three- 
wire service. The booth was luxuriously 
decorated with palms and potted plants, 
and electric fans added to the comfort of 
the representatives and guests. Those in 
charge of this exhibit were Victor C. 
Gilpin, W. C. Bryant, E. R. Grier, Edward 
Patten and J. E. Way. 


Street Car Makers Combine. 

A company is being formed to acquire 
nineteen of the leading street car building 
firms in the United States. A new com- 
pany will be organized with a capital of 
$43,000,000. The promoters are E. H. 
‘Power and W. T. Van Brunt. The com- 
panies considered are: J. G. Brill Com- 


Osgood, Bradley & Sons, John J. Cum- 
mings Car Company, Jewett Car Com- 
pany, J. M. Jones’s Sons, agents; Laconia 
Car Company, McGuire-Cummings Manu- 


facturing Company, Peckham Manufac- 
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the summer season of 1906. A hall of 
permanent industrial exhibits will be a 
feature which will be carried from the 
main entrance at the Boer War arena to 
Manhattan Beach. There will also be a 
national drama which will occupy twenty- 
four acres of land. Electric lighting will 
be used very extensively to illuminate the 
pike and board-walk. The Brooklyn 
Rapid Transit Company will build a new 
station and special lines will be laid con- 


necting Coney Island with Brighton 
Beach. 
Large Capacity Electric Motor 
Controller. 


The illustration herewith shows the 
largest capacity electric motor controller 
ever built, being one of two designed and 
constructed by The Cutler-Hammer 
Manufacturing Company, of Milwaukee, 
for the Carnegie Steel Company, of Pitts- 
burg, Pa. The panels are of white Italian 
marble, their total dimensions being 
eleven feet long and seven feet eight 
inches high. The first and last switches 
have a continuous capacity of 10,000 
amperes, and the intermediate switches a 
continuous capacity of 6,000 amperes. 
The levers with which the switches are 
operated are a trifle over three feet long, 
but by means of a toggle joint action they 
can be easily thrown into contact. Before 


. these two controllers were built there was 


but one extra large capacity controller in 
the United States, that being installed 
over a year ago in the plant of the Pitts- 
burg Reduction Company, at Massena, 
N. Y. That apparatus was of 6,000 am- 
peres capacity on first and last switches 


LARGE CAPACITY ELECTRIC MOTOR CONTROLLER BUILT FOR THE 
CARNEGIE STEEL COMPANY. 


turing Company, Niles Car Manufactur- 
ing Company, Journal Bearing Company, 
Easy Access Door Company. 

The great success of the Boer War spec- 
tacle at Brighton Beach, Brooklyn, N. Y., 
has prompted the Brighton Beach Com- 
pany to plan extensive enlargements for 


and 3,500 amperes capacity on interme- 
diate switches and was installed on 500- 
volt circuit. Those for the Carnegie 
Steel Company will be installed on a 250- 
volt circuit. 

The resistance for these starters is com- 
posed of steel rails arranged in a rack 
nineteen feet high, thirty feet long and 
fourteen feet wide. 
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A New Fuseless Rosette. 


A new specialty that has been placed 
on the market by the Peru Electric Manu- 
facturing Company, Peru, Ind., is the 
No. 7422 fuseless rosette, illustrated here- 
with. The novel feature in this rosette 


BasE OF PORCELAIN FOSELESS ROSETTE. 


is its simple design, and it will be noted 
that there are no brass parts other than 
the terminals. The screws used in fasten- 
ing the rosette to the ceiling hold the cap 
and base together, doing away with a half- 
turn connection as is usual with these 
rosettes. The “Peru” fuseless rosette is 
National Code standard. It is neat in 


CaP oF FusgLEss ROBETTE. 


appearance and the cap is provided with a 
cavity to accommodate a knot in the cord. 
The illustration shows how completely the 
porcelain base protects the terminals and 
the ease with which the rosette can be 
wired. 


The Growth of the Turbine Business. 


A significant evidence of the remark- 
able foothold in the power field that is 
being gained by the steam turbine is given 
by the figures for the manufacture of the 
well-known Westinghouse-Parsons steam 
turbine. During the six months ending 
June 30, 1905, the Westinghouse Machine 
Company, exclusive builder of the West- 
inghouse-Parsons type, has contracted for 
no less than 82,000 kilowatts in turbo- 
generating machinery. These average 
nearly 1,175 kilowatts capacity per tur- 
bine unit. The machines range in size 
from 200 kilowatts to 7,500 kilowatts. In 
the distribution of the machines the elec- 
tric railway has claimed the largest num- 
ber, averaging 1,496 kilowatts in capac- 
ity. In the order of total capacity, rail- 
way plants have required 38,900 kilo- 
watts; lightmg plants, 26,300 kilowatts; 
industrial plants, 12,000 kilowatts; mis- 
cellaneous installations, 4,800 kilowatts. 
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ELEVENTH ANNUAL CONVENTION 
THE OHIO ELECTRIC LIGHT 
ASSOCIATION. 


OF 


PUT-IN-BAY ISLAND, AUGUST 16, 17 
AND 18. 


The eleventh annual convention of the 
Ohio Electric Light Association will be 
held at Hotel Victory, Put-in-Bay Island, 
August 16, 17 and 18, 1905. The con- 
vention will be opened by a reception and 
concert to be held on Tuesday evening, 
August 15. The regular sessions will 
begin at 9.30 a. M., Wednesday, August 
16, and the programme will be substanti- 
ally as follows: 


FIRST SESSION. 


President’s address. 

“Central Station By-Products,” J. A. 
Bendure, Lima, Ohio. 

“Notes on Use of Barriers in Alter- 
nating-Current Switchboard Construc- 
tion,’ H. L. Wallau, Cleveland, Ohio. 

“Mercury Arc Rectifier,’ P. D. Wagon- 
er, Schenectady, N. Y. 


SECOND SESSION, 2 P. M. 

“Effect of Large Alternating-Current 
Motors on Plants of 1,000 Kilowatts and 
Les,” E. H. Best, Youngstown, Ohio; 
Leo Phillips, New York city. 

“Electric Motor Applications,” J. Henry 
Flinck, Pittsburg, Pa. 

“Conditions Under Which It Ias Been 
Found Advantageous to Use Potential 
Regulators,” W. E. Richards, Toledo, 
Ohio. 


THURSDAY, AUQUST 17—FIRST SESSION, 
9.30 A. M. 


“Pole-Line Construction,” B. L. Chase, 
Columbus, Ohio; E. E. Noble, Cleveland, 
Ohio. 

Report of committee on “Cost Deter- 
mination,” E. J. Bechtel, Toledo, Ohio; 
M. C. Hull, Columbus, Ohio. 

_ SECOND SESSION, 2 P. M. 

“Methods of Selling Current as Applied 
to Cities of 20,000 Inhabitants,’ H. C. 
Ayres, Greenville, Ohio. 

“Methods Employed in Getting New 
Business and Retaining Present Business 
When Gasoline and Natural Gas Competi- 
tion Exists,’ W. E. Russell, Massilon, 
Ohio; R. L. Johnston, Akron, Ohio; J. 
R. Maxon, Gallipolis, Ohio. 


FRIDAY, AUGUST 18—FIRST SESSION, 
9.30 A. M. 


“Wiring Moderate-Size Residences,” J. 
Kermode, Cleveland, Ohio. 

“Meter and Billing Records,” F. E. 
Valentine, Piqua, Ohio; D. W. Low, 
Alliance, Ohio; C. E. Inman, Warren, 
Ohio; George Hayler, Joplin, Mo. 

Election of officers. 
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SECOND SESSION, 2 P. M. 

High efficiency in lighting units— 

“The Tantalum Lamp,” William Amb- 
ler, Cleveland, Ohio. 

“The Nernst Lamp,” E. R. Roberts, 
Pittsburg, Ohio. 

“High Efficiency, High Candle-Power. 
Incandescent Lamps,” F. W. Wilcox, 
Harrison, N. J. 

Question box. 

THIRD SESSION, FRIDAY EVENING. 


Illustrated lecture on “Illuminating 
Engineering,” W. D. O’Ryan, Lynn, 
Mass., followed by banquet. 

There has been provided, in addition, 
an elaborate programme for the entertain- 
ment of the ladies. It is substantially as 
follows: 

Tuesday evening—Reception and band 
concert for all. 

Wednesday morning—Trolley ride 
around the island and visit to the caves 
for the ladies. 

Wednesday 
croquet. 

Wednesday evening—Grand ball in 
honor of the ladies. 

Thursday morning—Bowling, tennis 
and croquet for the ladies, with prizes. 

Thursday afternoon—Bathing and cro- 
quet. 

Thursday night—Boat ride with the 
band, for all in attendance. 

Friday morning and afternoon— Trip to 
Cedar Point for the ladies. 

Friday night—Ryan’s illustrated lec- 
ture, followed by banquet. 

Saturday morning—Play of finals in 
contests for prizes and distribution of 
prizes. 

An elaborate array of prizes has been 
provided by the friends of the association 
for the ladies’ contests. 

Everything possible has been done to 
make the convention a week of profit and 
pleasure. The hotel has made a rate to 
the convention of $2.50 to $4.50 per day, 
depending on the location of the rooms. 


afternoon—Bathing and 


The “ Sarco” Quick-Make, Quick- 
Break Pendant Switch. 

In the description of the “Sarco” quick- 
make, quick-break pendant switch which 
appeared in the ELECTRICAL REVIEW last 
week, it should have been stated that this 
switch had been approved by the local 
board of the National Electrical Code, 
but has not yet been passed by the Na- 
tional Board. The “Noscru” key-arm 
switch made by the same company—the 
Sarco Company, of New York—is Na- 
tional Electric Code standard. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LARGE POWER-HOUSE TO BE ERECTED AT FORT WAYNE 
—Plans have been completed for a $1,000,000 power-house for the 
Fort Wayne & Wabash Valley Railroad. The plans call for a 
plant to produce about 10,000 horse-power. 


SOUTHEASTERN RAILWAY COMPANY—The Southeastern 
Railway Company has filed articles of incorporation at Little 
Rock, Ark., with a capital stock of $3,500,000. The directors are: 
president, George L. Sands; vice-president, John Scullin; secretary, 
W. B. Smith; treasurer, C. L. Gilbert. 


PADUCAH (KY.) STREET LINES SOLD—Messrs. Stone & 
Webster, of Boston, Mass., have bought the properties of the 
Steam Heating Company, of Paducah, Ky., for $1,444,000. It is 
said that the purchasing company expects to spend between 
$300,000 and $400,000 for improvements. 


TELEGRAPH AND TELEPHONE MATERIALS—The deputy 
postmaster-general at Melbourne, Victoria, has called for a large 
quantity of telegraph and telephone material. Specifications are 
obtainable at the post office at Melbourne, Sydney, Brisbane and 
Adelaide. Bids must be submitted not later than August 29. 


WORK ON MARYLAND WATER POWER PLANT BEGUN— 
Work has been started on the hydroelectric plant at Gilpin Falls 
on the Northeast creek near Bay View, Elkton, Md. At the site 
of the power-house there is a fall of 126 feet. The plant will 
have sufficient capacity to light nearly all the towns in Cecil County. 


NEW ENGLAND TBLEPHONE AND TELEGRAPH—The direc- 
tors of the New England Telephone and Telegraph Company have 
voted to increase the capital stock of the company 30,860 shares for 
the purpose of providing funds for the payment of its three series 
of bonds due in 1906 for the extension of the property and busi- 
ness of the company. 


COLORADO & SOUTHERN RAILWAY TO TAKE OVER BLEC- 
TRIC POWER AND LIGHT COMPANIES—It is announced that 
the Colorado & Southern Railway has secured an option on the 
property on the Colorado Electric Power Company. It is under- 
stood that the Colorado & Southern has also taken possession of 
the control of the La Bella Light and Power Company, at Goldfield. 


WATER POWER COMPANY INCREASES STOCK—The Grand 
Rapids-Muskegon Water Power Electric Company has increased 
its capital stock from $1,000,000 to $2,000,000, and authorizes a 
bond issue of $5,000,000. Work is being pushed with all possible 
industry on the big dam across the Muskegon river, a few miles 
south of Big Rapids. The company expects to be able to deliver 
current in Grand Rapids and other cities by January 1, 1906. 


LEHIGH VALLEY TRACTION—The reorganization of the 
Lehigh Valley Traction Company provides $1,800,000 cash. This 
is realized mostly from $1,830,000 new first mortgage, five per cent 
bonds sold to a syndicate at about ninety-three. Of this $1,800,000 
cash, it is figured that about $700,000 covers receivers’ certificates, 
other preferred claims against the company’s reorganization ex- 
penses leaving nearly $1,000,000 for improvements. This sum avail- 
able for improvements has not been reduced by the purchase of the 
$1,000,000 minority Philadelphia & Lehigh Valley Traction bonds 
for which about $450,000 was paid. The funds for this purchase 
did not come out of those in the hands of the reorganization com- 
mittee. A supplementary syndicate purchased these bonds and 
turned them into reorganization under the terms as originally 
provided. 


POWER COMPANY WINS CONDEMNATION CASE—The 
Niagara, Lockport & Ontario Power Company received a decision 
in the Supreme Court on July 24 in its favor to condemn land 
for the power transmission line. The case of the Niagara, Lock- 
port & Ontario company against Emma A. Stanton, of Niagara Falls, 


and others, was a proceeding in the Supreme Court, to secure by 
condemnation a right of way for the power company’s transmis- 
sion line across the Stanton property, near Sanborn. Attorney 
Robert E. Drake, of Syracuse, representing the power company, 
obtained an order appointing a committee to appraise the property. 
Negotiations were broken off and an injunction was secured by 
the defendants restraining the commissioners and the company 
from proceeding with the condemnation case. The injunction was 
set aside and other orders were denied. The condemnation pro- 
ceedings will now be pushed by the power company. 


EXTENSION OF TIME GRANTED TO CONSTRUCT PUBBLA 
ELECTRIC LINE—A second extension of time has been granted 
in the concession held by Benjamin Barrios, representing the 
Mexico & Puebla Railway Company, for commencing work on the 
proposed electric road from Mexico City to Puebla. According to 
this amendment, which has been signed by Leiir dro Fernandez, 
secretary of the department of communications, the survey of the 
route must be completed and the line located by January 17, 1906. 
The concession for building this road was granted August 25, 1904. 
On May 11, 1905, it was modified. As the concession now stands 
the first ten kilometres must be completed by January 17, 1907, 
and the remainder of the road must be built within the next ten 
years. Fifteen days before the surveys are begun the department 
of communications must be notified and at the time the work is 
commenced the holders must begin the payment each month of 
$200 to the government railway inspection fund. These payments 
will be made during the life of the concession. The proposed route 
of the line is from Mexico City, through Amecameca, touching at 
Cholula and into Puebla. It is expected to supply the road with 
such power and equipment as will enable the company to compete 
successfully with the Interoceanic and the Mexican. Should the 
San Rafael and Atlixco carry out the project for the extension 
of that line to Puebla, this line would also enter the field of com- 
petition. This company has never announced its intention to enter 
Puebla, but has declared that the road would be extended to Atlixco 
and that it probably would be built from there into Puebla. 


BEAVER VALLEY TRACTION LINE SOLD—Officials of the 
Pittsburg Railways Company have concluded the purchase of the 
Beaver Valley Traction Company for a sum said to approximate 
$1,000,000. The Pittsburg Railways Company will begin at once 
extensions on the north and south sides of the Ohio river to 
connect the Beaver Valley system with Pittsburg. ‘The Beaver 
Valley Traction Company was owned by Sydney L. Wright, W. 
Frederick Snyder, William Henry Snyder, and William Redwood 
Wright, of Philadelphia, although some stock was held in the 
Beaver Valley. The company was chartered June 29, 1891, but 
became a consolidation of a number of smaller lines October 1, 
1900. This merger included the Beaver Valley Street Railway, 
Central Street Railway, People’s Electric Street Railway, College 
and Grandview Electric Street Railway, Rochester & Monaca Elec- 
tric Street Railway, and the Beaver & Vanport Electric Street 
Railway. The road was entirely reconstructed after the consoli- 
dation, and in 1903 the Riverview Electric Street Railway, Free- 
dom & Conway Electric Street Railway, and the Vanport Electric 
Street Railway were acquired. The company has $1,500,000 capital, 
of which only $1,075,000 has been issued. It operates thirty-two 
miles of track to and through Beaver Falls, New Brighton, Roch- 
ester, Beaver, Monaca, Colonia, Freedom, Conway, Vanport, Bridge- 
water, Sharon, Fallston and College Hill. The Union Trust Com- 
pany, of Pittsburg, is trustee for most of the bonds. The new 
officers are as follows: James D. Callery, president; S. LaRue 
Tone, vice-president; W. B. Carson, secretary; J. C. Lightfoot, Jr., 
assistant secretary and treasurer; and Gaylord Thompson, general 
manager. The Pittsburg Railways Company now has charters and 
rights of way for a line from Coraopolis, its present western ter- 
minus on the south side of the Ohio, to Monaca, the southern 
terminus of the Beaver Valley system. ` 


August 5, 1905 


TELEPHONE AND TELEGRAPH. 


ANACONDA, MONT.—The new long-distance telephone line will 
be extended to Wisdom. 


WINCHESTER, ILL.—The Bluffs Telephone Company has ex- 
tended its line to Glasgow. 


BETHEL, ME.—The Farmers’ telephone line from Bethel to 
North Newry has been completed. 


SPRINGFIELD, MASS.—Telephones are being placed in a 
number of residences in Cummington. 


DELPHI FALLS, N. Y.—A telephone line between Delphi Falls 
and Woodstock has been placed in operation. 


GREENSBORO, N. C.—The Kernersville Telephone Company has 
installed.a 160-drop switchboard at Kernersville. 


MIDDLETOWN, N. Y.—A franchise for a telephone system has 
been granted to the Middletown Telephone Company. 


RUSHVILLE, N. Y.—The Bell Telephone Company has con- 
structed a line connecting Rushville and Canandaigua. 


JOHNSTOWN, N. Y.—The village board of Fonda has granted 
a street franchise to the Interstate Telephone Company. 


NEW RICHLAND, MINN.—H. Jaehning has sold the New Rich- 
land telephone exchange to Milo Hodgkins, formerly of Waseca. 


NEOSHO, MO.—The U-need-er Telephone Company is erecting 
poles for a line connecting Ritchey and Granby by way of New- 
tonia and Rocky Comfort. 


OROVILLE, CAL.—H. H. Yard has been granted a franchise 
for a telephone and telegraph line. The wires are to run along 
the line of the Western Pacific. 


MORRISTOWN, N. J.—The New York & New Jersey Telephone 
Company has instalied at Morristown an entirely new and modern 
exchange and central-office system. 


HARTFORD, CT.—By a vote of 105 to 99, the bill to admit inde- 
pendent telephone companies to do business in the state of Con- 
necticut has been rejected in the house. 


BINGHAMTON, N. Y.—It is announced that with the installa- 
tion of subway conduits, the York State Telephone Company will 
erect a new building for use as a telephone exchange. 


ALLENTOWN, PA.—A telephone line is being erected from 
Palm to Hosensack. The intention is to run it northward to 
Macungie, taking in Old Zionsville, New Zionsville and Shimersville. 


HEREFORD, PA.—A telephone line will be erected from Here- 
ford to Palm by the Delaware & Atlantic Telephone and Telegraph 
Company. Connections will be made with the Pennsburg exchange. 


FAITH, N. C.—A new telephone company has been organized 
by H. C. Farmer, L. A. Raney, Dr. A. B. Goodman, Rev. J. M. L. 
Lyerley and J. B. McCombs. The material has arrived and will be 
placed at once. 


CANTON, PA.—The Fairview Independent Telephone Company 
has its line installed, and is connected with the Canton & LeRoy 
Telephone Company and the Bradford County Telephone Company at 
West Franklin. 


CRIPPLE CREEK, COL.—The Colorado Telephone Company 
has commenced installing in Cripple Creek the system that is 
now in use in Denver and Colorado Springs. The improvements 
will cost nearly $100,000. 


MARION, IND.—Oscar L. Barger, of the Converse Telephone 
Company, has been granted a franchise to build a toll line from 
the west corporation line into the uptown district of Marion, the 
same to be in operation within ninety days. 


FLUSHING, N. Y.—In response to repeated demands from the 
Business Men’s Association, of Flushing, the New York & New 
Jersey Telephone Company has promised to put all of its trunk lines 
and as many of the other lines as possible underground. 


CARBONDALE, ILL.—The Marion Telephone Company has 
begun the construction of a telephone line from Marion to the 
Saline County line, a distance of fourteen miles, where it will 
connect with the Harrisburg Telephone Company’s lines. 
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MORGANFIELD, KY.—The Morganfield telephone franchise has 
been secured by the Morganfield Telephone and Telegraph Company. 
The company is also the owner of a franchise in Waverly. The 
Cumberland Telephone Company has been awarded a franchise at 
Sturgis. 


KAUKAUNA, WIS.—Kaukauna will be provided with another 
telephone exchange to be built by the Fox River Valley Telephone 
Company, of Appleton. The company has a franchise and expects 
to commence work shortly. The exchange will accommodate 1,000 
subscribers. 


KEMMERER, WYO.—The Rocky Mountain Bell Telephone Com- 
pany will construct a line to Cokeville and Kemmerer at once. 
The towns of Montpelier, Idaho, Carter, Freedom, Afton, Thayne, 
Bedford, Ashton, Smoot, Fairview, Grover and Evanston will be 
on the new line. 


PORTLAND, ME.—The Palermo Telephone Company, a stock 
company, has been organized with S. E. Bowler, president; W. S. 
Jones, secretary; W. W. Turner, treasurer; J. R. B. Dinsmore, M. J. 
Nelson, W. A. Nelson, S. E. Bowler, W. S. Jones, J. W. Northup, 
W. W. Turner, directors. 


CLAYSVILLE, W. VA.—The Claysville Telephone Company has 
some extensive improvements under way. At present the company 
has about 150 subscribers, with exchanges at East Finley, Good 
Intent, Beham and Taylorstown, and within a short time an exchange 
will be established at West Alexander. 


GLENS FALLS, N.. Y.—It is stated that the Commercial Union 
Telephone Company will begin the work of placing its wires in 
conduits about September 1. The time limit fixed by the last board 
of trustees as to when the wires in the business portion shall all 
be placed underground expires January 1. 


DECATUR, ALA.—The Morgan County Telephone Company, an 
independent concern, which owns lines in other southern cities, is 
building a long-distance line from Decatur to Mobile, via Birming- 
ham and Montgomery. The line has practically been completed 
from Decatur to Cullman, thirty-three miles. 


NEWARK, N. J.—A telephone company has been organized at 
Asbury with these members: Edgar H. Smith, Harry M. Riddle, 
Lewis Fox, James Riddle, John H. Miller, S. A. Brestol, D. J. Smith 
and E. H. Moore. They propose to extend the line to Norton. 
Charleston, Hampton, Junction and to Glen Gardner. 


COUNCIL BLUFFS, IOWA—tTen thousand telephone poles have 
been ordered by the new independent company and will be ueed 
on its toll lines out of Council Bluffs, extending in five direc- 
tions, either as main or branch lines. The contract will soon be 
let for one and one-half miles of underground conduits in the city. 


PENN YAN, IND.—At a meeting of the Friend Telephone Com- 
pany directors for the ensuing year were elected as follows: Thomas 
N. Davis, James G. Alexander, John Davis, Asahel Botsford, Daniel 
Sutton, James G. McDonnell and Elias F. Pulver. The following 
officers were elected: president, Daniel Sutton; vice-president, Elias 
F. Pulver. 


CAMDEN, N. J.—The stockholders of the Eastern Telephone and 
Telegraph Company have ratified the action of the board of directors 
in issuing $1,000,000 worth of consolidated mortgage bonds. The 
bonds are to bear five per cent interest, and the moneys so derived 
are to be used in extending the lines of the company throughout 
south Jersey. 


WILKBESBARRE, PA.—Extensive preparations are being made 
by the Pennsylvania Telephone Company for the betterment of 
its service in Wilkesbarre and vicinity. A large number of men 
are already at work on the contemplated improvements and as 
they are extensive it is probable they will not be completed until 
about April 1, 1906. 


CUMBERLAND, MD.—An agreement has been reached whereby 
the Bedford County telephone system will extend its line from 
Mann’s Choice to Buffalo Mills, to connect with the extension of 
the former company from Hyndman to Buffalo Mills. Many new 
subscribers have been secured by the Western Maryland & Hynd- 
man Telephone Company along the line of dts extension. The 
territory opened up by this connection is large and Cumberland 
will have facilities to communicate with a number of important 


216 


towns in Blair, Bedford, Somerset and Fulton counties. The Bed- 
ford County system now embraces more than 150 miles of line 
and it contemplates extending its system to Centreville and other 
points in the Cumberland valley. 


WILMINGTON, N. C.—The stockholders of the Southport Tele- 
phone Company held a meeting recently, followed by a meeting 
of the directors, at which W. B. Cooper were elected president; 
Richard Dosher, vice-president, and Dr. D. I. Watson, secretary 
and treasurer. The company has determined to make improve- 
ments to its system. 


DOVER, DEL.—The members of the board of directors of the 
Diamond State Telephone Company have been increased from seven 
to ten, in view of the recent acquisition by the company of inde- 
pendent telephone lines on the peninsula. The new directors are: 
W. R. Driver, of Philadelphia; Fred R. Owens, of Denton, Md., 

and W. A. Burton, of Only, Va. . 


JERSEY CITY, N. J.—The annual meeting of the American 
Union Telegraph Company, of New Jersey, was held recently and 
the following officers elected for the ensuing year: president, R. 
C. Clowry; vice-president, Thomas F. Clarke; secretary and 
treasurer, A. R.-Brewer; directors, R. C. Clowry, B. Brooks, 
Thomas F. Clarke, J. B. Van Every and J. B. Bertholf. 


LOGANSPORT, IND.—The Local and Long-Distance Home Tele- 
phone Company has issued its 1905 directory of subscribers contain- 
ing 2,900 names in all, including city and rural telephones. The 
Home Telephone Company began service in April, 1902, with 600 
subscribers. Subexchanges have been installed at Walton, Galves- 
ton, Young America and Lucerne, 


PENN YAN, N. Y.—At the annual meeting of the Crosby-Bar- 
rington Telephone Company officers for the ensuing year and 
directors were elected as follows: Thomas W.. Windnagles, James 
K. Thayer, Howard G. Fullagar, Herbert C. Ovenshire, Charles 
E. Guile. Officers: president, Charlex E. Guile; vice-president, 
Howard G. Fullagar; secretary and treasurer, Herbert C. Ovenshire. 


PENN YAN, N. Y.—At the annual meeting of the Dundee Tele- 
phone Company officers were elected as follows; president, Charles 
J. Watson; vice-president, Charles G. Howell; treasurer, Robert 
B. Sworts; secretary, Harry B. Harpending; manager, Samuel A. 
Price; directors: Arthur Besemer, Charles J. Bigelow, R. S. Wall, 
Charles G. Howell, Eugene Vreeland, R. B. Sworts, S. A. Price and 
Harry B. Harpending. 


ZANESVILLE, OHIO—The Odell & Sugartree Telephone Com- 
pany has elected officers as follows: James McKahan, president; 
Howard Milligan, vice-president; O. B. Lanning, secretary; Perry 
Adams, treasurer; J. P. Lanning, George Adams and H. Milligan, 
directors. The work of surveying and building of line was turned 
over to the board of directors. It is hoped that the line will be 
completed and ready for use in a short time. 


NEW ORLEANS, LA.—The Cumberland Telephone and Tele- 
graph Company will, it is learned, begin at once the construction 
of a line along the Red River Valley tracks from Shreveport to 
Alexandria. The contract for the poles has been let to the American 
Creosote Company, of New Orleans. The distance to be traversed 
by the new line is 122 miles, and it is estimated that it will require 
from 75 to 100 carloads of poles to cover the territory. 


KNOXVILLE, TENN.—Judge C. D. Clark, of the United States 
Court, has granted an injunction to the East Tennessee Telephone 
Company restraining the city of Knoxville from interfering with 
its new work. The contention of the city is that the telephone 
company is operating without a franchise. Recently, as it has 
tried to do new work, its workmen have been arrested and fined 
by the city. The case will be finally disposed of at the September 
term of court. 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany, which recently made a reduction in its rates for private ex- 
changes, has issued a circular announcing a more liberal policy 
in regard to its long-distance lines. This follows a recent circular 
issued by the Maryland Telephone and Telegraph Company when 
it opened a wide area to its long-distance service with big cuts in 
prevailing rates. The Chesapeake & Potomac Telephone Company, 
under its new schedule, discontinues the rule making a charge for 
appointment calls, and permits charges to be reversed when a re- 
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quest for this is made to the operator and the called party consents. 
Under the old plan an enquiry to get a particular party was charged 
for even if the party was not secured. 


UTICA, N. Y.—The Utica Home Telephone Company is construct- 
ing for the Consolidated Water Company a telephone line from Utica 
City to Trenton Falls. The new line runs along the course of the 
pipe-line and will have seven stations besides many private tele- 
phones in the farm houses along the route. The telephones will 
be connected with the local exchange. The system in the city is 
being improved by the addition of about 10,000 additional feet of 
cable, which will bring into the office about 900 more lines. The 
new exchange which has been opened in Newport has over 100 sub- 
scribers, and the Clinton exchange has over 350 subscribers. 


MOBILE, ALA.—A meeting of the board of directors of the 
Home Telephone Company was held recently, and the following 
were elected directors: P. J. Lyons, A. H. Spira, James K. Glennon, 
J. C. Monteith, Adam Glass, S. C. Shaffner, William Vizard, John 
Craft and W. H. Bryant. Mr. Craft was elected president and Mr. 
Bryant, vice-president. The capital stock was ordered increased 
from $40,000 to $350,000. The officers state that the company ex- 
pects to make a number of improvements,: among them the placing 
or its wires underground in the business quarter of the city; and 
the exchange in Mobile is to be connected with a national long- 
distance service. 


PITTSTON, PA.—Stockholders of the Merchants’ Telephone 
Company and the Newton, Ransom & Lake Winona Telephone 
Company held a meeting recently, when a transaction was effected 
whereby the former company secured control of a majority of the 
stock of the latter. The Merchants’ Telephone Company is 
chartered to build a trunk line from Scranton city line to Bing- 
hamton, N. Y., along the route of the Delaware, Lackawanna & 
Western Railroad, and is buying up rural telephone companies 
along the line. Upon the completion of the work, the Merchants’ 
system will be a connecting link for the People’s Telephone Com- 
pany, of Pennsylvania, and the Independent York State company. 
The Merchants’ company has reelected directors as follows: W. J. 
Fowler, of Wyoming; Dr. U. E. Dornsife, of Centremoreland; W. 
J. Pryor, of Allentown; J. R. Jennings, of Mehoopany; H. H. Swain- 
bank, of Wilkesbarre. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Exchange 
announces that it has plans under consideration for doubling the 
capacity of its plant. The growth of the telephone business of 
the Northwest has been rapid during the past two years, the last 
six months in particular showing a remarkable increase in the 
number of new telephones installed, Minneapolis securing more than 
3,000 during the year. Recent purchases of material are on a 
large scale, one order calling for the earliest possible delivery 
of 200,000 feet of cable for Minneapolis alone. The company is 
also prepared to set about 40,000 telephone poles this season. Some 
of these poles will be used for renewals, but owing to the great 
number of extensions under way in Minnesota, North and South 
Dakota, the greater number will be utilized in extending the 
Northwestern system in the three states. One of the most impor- 
tant extensions this season is a new line connecting Little Falls 
and Staples and bringing them into the group of Northwestern — 
cities reached by the company’s toll lines. 


SYRACUSE, N. Y.—The Independent Telephone Company, of 
Syracuse, which succeeds to the stock and property of the Syracuse 
and Columbia Telephone companies, has organized by the election 
of these officers: Henrick S. Holden, president; Thomas W. Finu- 
cane, of Rochester, vice-president; Albert K. Hiscock, treasurer, 
and Alexander H. Cowles, secretary. These, with the following, 
constitute the board of directors: Gates Thalheimer, John J. Cum- 
mins, Jacob Amos and Charles M. Warner, of Syracuse; G. R. Fuller, 
F. W. Zoller and C. F. Lomb, of Rochester, and Eugene Satterlee, 
of Pittsford. The company is capitalized at $1,000,000, and has 
voted for an issue of $3,000,000 of bonds, the proceeds of those 
taken up to be used in new construction and other improvement of 
the old plant. The details of this work have not yet been laid out, 
but officers of the company say that it will particularly include an 
extension of the subway system and a new switchboard. A mortgage, 
covering this proposed bond issue, has been recorded in the county 
clerk’s office. It is given to the Trust and Deposit Company, as 
trustee for the bondholders. 
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PERSONAL MENTION. 
MR. H. F. Mac GREGOR, for over twenty years connected with 
the Houston (Tex.) Electric Company, tendered his resignation as 
vice-president on July 1.. 


MR. E. M. O’BRIEN has resigned his position as manager of 
the Des Moines exchange of the Iowa Telephone Company, and has 
accepted the duties of general manager of the Mutual Telephone 
Company. 


MR. H. P. YEAGER has been appointed general traffic manager 
of the Toledo (Ohio) Home Telephone Company, resigning as 
manager of the Rome (N. Y.) Home Telephone Company. Mr. 
Yeager is succeeded by Mr. Alfred L. Ketcham, of Rome. 


MR. J. A. NORRINGTON has resigned his position as wire chief 
with the Central New York Telephone and Telegraph Company and 
has entered the employ of the Independent company of Syracuse, 
N. Y., where he will reside. He is succeeded by Mr. Charles P. 
Weaver. 


MR. F. L. MOWERY has resigned as superintendent of the 
Newark City Street Railways to accept the position of superintend- 
ent of the thirty-five-mile interurban system running between 
Canton and Salem, Ohio. Mr. Mowery is succeeded by Mr. A. H. 
Atherton, of Newark. 


MR. J. BRODIE SMITH, general manager of the Manchester 
(N. H.) Traction, Light and Power Company, has been elected 
vice-president and a director to fill the vacancy caused by the 
death of Mr. George Byron Chandler. Mr. Smith will continue his 
duties as general manager, and the work of the two offices will 
be combined. 


MR. THOMAS E. MITTEN has been elected president of the 
Chicago City Railway. Mr. Mitten left the International Traction 
Company to become first vice-president of the Chicago company 
and has been acting as executive head of the company. Mr. 
Lawrence A. Young has been made first vice-president. Mr. James 
A. Spoor will continue as Mr. Mitten’s chief advisor in the capacity 
of chairman of the executive board. 


OBITUARY NOTICE. 

MR. JACOB CHESTER CHAMBERLAIN, a well-known elec- 
trical engineer, died suddenly on Friday, July 28, in New York 
city. Mr. Chamberlain was born in India, July 3, 1860, the son of 
Jacob Chamberlain, M. D., D. D. In 1872 he came to America 
and graduated with honors from Rutgers College, New Bruns- 
wick, in 1882. In 1883 he took a post-graduate course in chemistry. 
In 1884 he entered the laboratory of Mr. Thomas A. Edison 
at Goerck street, New York city. Soon after he was engaged 
as an electrical engineer in the first Edison electric light sta- 
tion on Pearl street, New York city. 
During his connection with the elec- 
tric light station he devised a number 
of improvements for locating grounds 
in the street feeders. In 1886 he was 
engaged by Mr. Henry C. Davis, then 
president of the Sawyer-Man Electric 
Company, as electrical engineer and 
superintendent of construction. Some 
of his early installations were the 
electric lighting of the United States 
capitol, the Hudson river tunnel, 
Metropolitan Life Insurance Com- 
“pany’s building and several others of 
a like nature. About 1889 he was 
engaged as electrical engineer of the 
Julien Traction Company, at that time 
introducing storage battery street 
cars. During his connection with this 
company he took out a number of patents relating to improvements 
and developments of storage battery systems for railway work. 
Some of these patents relating particularly to controllers were 
fundamental and have since been acquired by the General Elec- 
tric Company. In 1891 he developed and patented some special 
gears or. pinions to reduce depreciation in transmitting power 
from the motor to the car axle. Some time in 1893 he took up 
work on electric launches, and during the next seven years 
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thoroughly developed the design, construction and equipment of 
these boats. In 1896 he obtained entire control of the Electric 
Launch Company. In 1900 the Electric Boat Company bought 
Mr. Chamberlain’s interest in the electric launch business. During 
the next two or three years he confined himself to private busi- 
‘ness, in the meantime collecting what is considered by authorities 
as one of the finest libraries of the first editions of early American 
authors. In the early part of 1904 he became manager of the 
Automatic Refrigerating Company. He had just succeeded in 
developing and putting the automatic refrigerating work on a 
practicable and reliable basis, and was arranging to push the intro- 
duction of the automatic refrigerator on the market when his 
fatal illness overtook him. Early in his career Mr. Chamberlain 
received the degree of Master of Science. He was one of the 
early members of the American institute of Electrical Engineers. 
He was a member of the Electric Club and later became the chair- 
man of the house committee during the height of its career. He 
was also a member of the Colonial Club, the Marine and Field Club, 
the Grolier Club and the Engineers’ Club. He leaves a widow 
and one daughter, eight years of age. 


ELECTRICAL SECURITIES. | 


The upward improvement in prices has held steady during the 
week, and in many quarters predictions are heard that security 
prices will go with a bull movement to a new high level. There 
appears to be a good deal of latent enthusiasm about, and the 
favorable industrial and news developments are fostering and 
strengthening this spirit. The crop prospects are now held to be 
notably good, and this is another important factor, favorable to 
a rising and hopeful market. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 29. 


New York: Closing. 
Brooklyn Rapid Transit.................... 69X 
Consolidated Gas.............cc ccc eee eeee 189°, 
General Blectric.. oc cscccwccnc see ewva sew eee 179% 
Interborough Rapid Transit................. 207% 
Kings County Electric....................2.. 200 
Manhattan Elevated....................000. 166 
Metropolitan Street Railway................ 128 
New York & New Jersey Telephone....... . 170 
Westinghouse Manufacturing Company...... 168%, 

Boston: Closing 
American Telephone and Telegraph........ 139 
Edison Electric [lluminating................ 243 
Massachusetts Electric................. Pada ace 61% 
New England Telephone.................... 134% 


Western Telephone and Telegraph preferred 99 


The statement of the Massachusetts Electric Companies for the 
quarter ending June 30 is as follows: gross, $1,690,522; operating 
expenses, $1,085,582, leaving net of $604,940; interest and taxes, 
$397,657, making the net income $207,283, as compared with $162,611 
for the corresponding quarter of 1904, an increase of $44,672. 

The directors of the New England Telephone and Telegraph Com- 
pany have increased the capital of the company to the extent of 
30,860 shares to provide funds for the extension of the property and 
business of the company and for the payment of its third series 
of bonds due in 1906. Stockholders are notified that the new stock 
will be issued at par (100) to stock of record at the close of busi- 
ness August 19, in the proportion of one new share for every eight 
shares now outstanding. Subscriptions close September 16 and are 
payable 50 per cent November 16 and 50 per cent February 16. 


Philadelphia: Closing. 
Electric Company of America............... 11%, 
Electric Storage Battery common............ 82: 
Electric Storage Battery preferred........... 823 
Philadelphia Electric.............. cc eee 87% 
Philadelphia Rapid Transit................. 27% 
United Gas Improvement................... 95% 

Chicago: Closing 
Chicago Telephone...............0ccceeeeee 134 
Chicago Edison Light...................00. 158 
Metropolitan Elevated preferred............ 64 
National Carbon common................... 4 
National Carbon preferred.................. 117 
Union Traction common...................: 7 
Union Traction preferred...............0000 37 


. National Carbon directors have declared the regular quarterly 
dividend of 1%, per cent on the preferred stock, payable August 15. 
Books close August 5 and reopen August 16. 
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ELECTRIC LIGHTING. 


CAMPBELLSVILLE, KY.—Campbellsville has contracted for 
electric lights. 


ALTOONA, PA.—An electric light plant has been installed at 
Williamsburg. 


DICKSON, TENN.—The work of installing a municipal electric 
light plant will begin at once. 


LEICBSTER, MASS.—At the annual meeting of the Rawson 
Light and Power Company the old officers were reelected. 


ST. ALIBANS, VT.—The Consolidated Lighting Company is to 
increase the size of its plant at Montpelier. It will install a 1,000- 
horse-power steam turbine. 


HAZLETON, PA.—The Weatherly electric light plant, which is 
owned by the borough, has been wrecked by the bursting of a 
fiywheel. The loss is about $5,000. 


WILLIAMSPORT, PA.—A party of Philadelphia capitalists has 
purchased the gas and electric light system of Lewisburg, and con- 
templates making some important changes. 


| MAGNOLIA, MISS.—The city of Magnolia has granted a fran- 
chise to J. H. Price, C. V. Ratcliffe and L. Ð. Schilling to erect and 
operate an electric light and power plant. 


BRUNSWICK, MD.—The county commissioners have granted the 
Harpers Ferry Electric Light and Power Company permission to 
string wires and erect poles in the county limits. 


BINGHAMTON, N. Y.—An effort is being made by the Bing- 
hamton Light, Heat and Power Company to extend its service 
through the villages of Lestershire and Union, and also to supply 
lights for the village of Endicott. 


SPRINGFIELD, OHIO—The Home Lighting, Power and Heat 
Company has been awarded the contract for furnishing electric 
lights for all the county buildings for a period of five years, the 
contract price being seven cents a kilowatt-hour. The contract 
dates from August 1. 


WILKESBARRE, PA.—The Lehigh Coal and Navigation Com- 
pany is laying the foundation for its electric power-house at Lans- 
ford. The building will be 100 by 100 feet and will be equipped 
with the most modern electric machinery. The plant will supply 
power for the Tamaqua & Lansford Street Railway, the Lansford 
shops and all of the company’s breakers and mines. 


STAMFORD, YT.—The Stamford Light, Heat and Power Com- 
pany, which was organized some time ago, chiefly for the purpose 
of introducing electric lighting into that town, the current to be 
delivered at the state line by the North Adams Gas Company, has 
elected these officers: president, James D. Hunter, of North Adams; 
vice-president, H. T. Cady, of North Adams; treasurer, Colonel F. 
S. Richardson, of North Adams; clerk, C. D. Houghton, of Stam- 
ford. 


OGDENSBURG, N. Y.—Electric power generated at Hannawa 
Falls, thirty-eight miles distant, will be transmitted to Ogdens- 
burg under a contract signed between the Ogdensburg Power and 
Light Company and the Hannawa Falls Water Power Company. 
Transmission will be through aluminum cables. The power will 
be used for manufacturing purposes, operating the street railway 
and lighting the city. Thirty thousand horsepower is available. 
Existing plants in Ogdensburg will be retained as auxiliaries. 


MISSOULA, MONT.—In the office of the county recorder of 
Missoula County Theodore Bedard has filed a water appropriation 
paper, claiming 2,000 inches flow per second of the waters of the 
Clark’s Ford river near Thompson Falls. It is stated that the 
water is to be applied to generating power, light, heat and elec- 
tricity, being appropriated for the purpose of furnishing power for 
an electric light and power plant, and also for irrigation. It is 
the intention to take the water out of the river about a mile above 
Thompson and convey it to the plant by means of a ditch about 
fifty feet wide. 


BANGOR, ME.—The Messalonskee Electric Company has been 
organized under special charter at Waterville, with a capital stock 
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of $250,000, of which $186,500 is paid in. The officers are as fol- 
lows: president, Harvey D. Eaton; vice-president, John N. Webber; 
treasurer, William T. Haines; clerk and assistant treasurer, 
Edward L. Meader; general manager, Walter S. Wyman; corpo- 
ration counsel, Herbert M. Heath; directors, Harvey D. Eaton, 
Walter S. Wyman, John N. Webber, George Fred Terry and William 
M. Ayer. The new corporation takes over the present property, 
franchises and business in Oakland of the Oakland Electric 
Company which was incorporated under the general law, and 
also the property, franchises and business in Waterville hitherto 
owned by Messrs. Eaton and Wyman as a partnership. 


NEW INCORPORATIONS. 


DALLAS, TEX.—Bonham Gas and Electric Light Company. 
$100,000. 


JACOBSBURG, OHIO—The People’s Teiephone Company. In- 
creased from $2,000 to $4,000. 


SALEM, ORE.—Clackamas Power Company, Oregon City. 
$25,000. Incorporators: John T. Apperson, Charles H. Dye, Harvey 
E. Cross and E. G. Caufield. 


LITTLE ROCK, ARK.—The Texarkana Gas and Electric Light 
Company. Changed to Texarkana Gas and Electric Company. 
Capital reduced from $200,000 to $100,000. 


BOSTON, MASS.—Woodville Electric Light Company. To do a 
general electric light business. $3,600. President, Wilbur L. 
Gamage; treasurer, Samuel A. Stewart, Jr. 


SAN FRANCISCO, CAL.—Sierra Nevada Water and Power Com- 
pany. $5,000,000. Directors: G. B. Crittenden, W. L. Stowell, R. 
M. Kriesser, J. O. Bradford and C. H. Allen. 


COLUMBUS, OHIO—The Licing Light and Power Company, 
Newark. $300,000. Incorporators: Melville Gillett, Henry G. Bohl, 
John P. Maynard, W. G. Barthalow, J. W. Darford. 


RICHMOND, VA.—The Rappahannock Electric Light and Power 
Company, of Fredericksburg, Va. $25,000. Incorporators: J. B. 
Ficklen, president; E. C. L. Ficklen, vice-president; A. D. Tapscott, 
secretary, all of Fredericksburg, Va. 


RICHMOND, VA.—Winchester & Jordan Springs Telephone 
Company, Winchester, Va. $5,000. Incorporators: L. R. Fay, presi- 
dent, Frederick County, Va.; H. H. Baker, treasurer, Winchester, 
Va.; H. F. Byrd, secretary, Winchester, Va. 


LITTLE ROCK, ARK.—The Mineral Belt Traction Company, of 
Pyatt, Ark., and Chicago, Ill. To build a line between Pyatt, Dodd 
City, Kingdon Springs and Lead Hill. $200,000. Incorporators: 
A. J. Bradford, Robert Somerville, E. W. Swarz, Neal Dodd. 


JOLIET, ILL.—Joliet Power Company. To develop, manufacture, 
buy, sell, distribute and deal in power; to furnish light, heat and 
power; build and equip power-houses, distribution systems, etc. 
$5,000. Incorporators and first board of directors: Fred Bennitt, 
T. A. Mason, Cary E. Robinson, Robert Gaylord and James A. 
Seddon. 


NEWARK, N. J.—The Manalopan Light Company. To do an 
electrical business. $100,000. Incorporators: Walter P. Lindsley, 
Caldwell; William J. Lindsley, Woodbridge; William H. Lushear, 
Short Hills; Benjamin L. Lawrence, Elizabeth; South R. Farrington, 
Perth Amboy; Henry C. Beach, Oliver W. Jackson, Newark; Thos. 
F. Dunigan, Woodbridge; Benjamin F. Strauss, Elizabeth. 


MADISON, WIS.—Chicago & St. Paul Telegraph Company. To 
build, lease and operate telegraph and telephone lines from Hudson 
to Milwaukee and other cities in this state, between St. Paul and 
Stillwater, Minn., and other places in that state, and to Chicago 
and other places in the state of Illinois. $100,000. Incorporators: 
A. G. Zimmerman, Rufus B. Smith and Alfred T. Rogers. 


ALBANY, N. Y.—The Ticonderoga Union Terminal Railroad 
Company. To operate a surface electric line from the bridge of the 
Rutland railroad at Addison Junction to Ticonderoga village to the 
Smith Lumber Company’s yard. $50,000. Directors: I. Rothschild, 
Altus B. Adkins, Alexander H. Weed, Frank B. Wickes, Mortimer 
V. Drake and Frank T. Locke, of Ticonderoga, and Frank B. Gridly 
and Northrup R. Holmes, of Troy. 
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SPRINGFIELD, JILL.—The Illinois Traction Company has 
begun work on the construction of an interurban line from Buffalo 
to Mechanicsburg. 


SPOKANE, WASH.—Contracts have been let by the Spokane 
& Inland electric road for eleven miles of grading. This takes 
the line into Waverly. 


DAYTON, OHIO—The Dayton & Xenia Traction Company has 
in contemplation a connecting link between the Dayton & Xenia 
and Rapid Transit lines, and the work will in all probability soon 
be begun. 


MONROE, MICH.—Mathew Slush, president of the Detroit, Mon- 
roe & Toledo Short Line, says that the line from Monroe to Dundee 
will surely be built this summer and that it will ultimately be 
extended to Tecumseh and Adrian. 


MILWAUKEE, WIS.—The Madison Traction Company may 


extend its tracks ten miles to South Madison in the near future. 
The extension would accommodate a large section of Madison 
which heretofore has been practically without street car accommo 
dations. 


COLUMBUS, OHIO—The Scioto Valley Traction Company is 
pushing work on the extension of the road from Circleville to 
Chillicothe and expects to open that branch of the system for traffic 
shortly. This is the third-rail system which now operates between 
Columbus, San Coster and Circleville. 


SHAMOKIN, PA.—New York and Philadelphia capitalists, headed 
by former Congressman M. H. Kulp, of Shamokin, have formulated 
plans for the immediate construction of the Shamokin extension 
of the trolley system to Sunbury. The work is to be completed in 
ten months at an estimated cost of $1,500,000. 


KANSAS CITY, MO.—An electric line from Kansas City to 
run along the north bank of the Kaw river to Lawrence and then 
on the south side to Topeka is said to be a probability. W. R. 
Stubbs, of Lawrence, who is a member of the construction firm 
of Stubbs, Fincke & Johnson, is to build the road. 


INDIANAPOLIS, IND.—The Fort Wayne, Bluffton & Marion 
traction line, which the Widener-Elkins Company proposes to build 
from Fort Wayne to Bluffton and Marion, has filed a mortgage 
for $400,000 in the recorder’s office at Fort Wayne. The mortgage 
is to secure funds for the construction of the road. 


YORK, PA.—In accordance with the provisions of their charter 
the stockholders of the York Traction Company met in Camden, 
N. J., in which state the charter was issued, and reelected the old 
directorate as follows: W. H. Lanius, Grier Hersh, W. F. Bay 
Stewart, George S. Billmyer, George P. Smyser, J. W. Steacy and 
W. A. Himes. l 


SYRACUSE, N. Y.—The construction of the power-house for the 
Rochester, Syracuse & Eastern Railroad at Lyons is progressing 
rapidly. The brick walls are completed and the six large boilers 
which will be used ħave arrived. The work of grading is being 
pushed and there is every reason to believe that the first half 
of the road will be completed by December 1. 


LAGRANGE, IND.—The work of laying steel on the St. Joseph 
Valley traction line, west of Shipshewana, is being rushed. Cars 
will begin running to Middlebury shortly, when the company will 
have eighteen miles of road in operation from Lagrange west. Pre- 
liminary work looking to the construction of the road east to 
connect with the Toledo & Western, at Pioneer, Ohio, is being done. 


BROOKLYN, N. Y.—The trolley interests controlled by August 
Belmont, president of the Interborough Rapid Transit Company, 
and Ralph Peters, president of the Long Island Railroad Company, 
have secured the franchise for the Jericho Turnpike trolley line 
in Nassau County. Under the terms of the renewal the trolley 
cars must be in operation by September 1, and the company must 
at once furnish two bonds for the proper fulfilment of its obliga- 
tions. 


WILMINGTON, DEL.—Announcement is made that work is to 
begin shortly on the Newark & Elkton Electric Railway, and that 
the road will be completed and in operation in a short time. It 
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is now proposed to connect with the lines of the Wilmington City 
Railway Company, which already run to Newport and Stanton 
instead of coming directly into this city. The power plant of the 
new company will be located in Elkton and it is proposed to utilize 
water power to be furnished by the new water company recently 
put into operation in Maryland. 


HOLLISTER, CAL.—The franchise for an electric road along the 
county road, the Santa Cruz County line, via San Juan to Hollister, 
has been awarded by the supervisors to J. C. Kemp Van Ee. Bond 
for $10,000 is to be filed for the faithful performance of the con- 
tract. Work on the road will be commenced within four months, 
and the road must be completed within three years. Attorney 
W. M. Gibson, of San Francisco, representing Van Ee, stated that 
work would be commenced before the time required by the fran- 
chise, and that the road would be completed within a year. 


BAY CITY, MICH.—The Bay City & Caro Railway Company 
has been granted a franchise. The provisions of the franchise 
were made to suit the promoters, and the clause with reference 
to building a line to Caro was eliminated, as was also the propo 
sition requiring the building of a power-house in Iowa City. The 
road must be completed on or before July 1, 1907, but there is no 
stipulation as to the route the company shall take. It is pro- 
vided that the company shall expend $20,000 within one year. 
The intention of the company is to run straight to Saginaw and 
thence to Chesaning, St. Johns and other places. 


ALBANY, N. Y.—The State Railroad Commission has given 
permission to issue bonds as follows: to the Buffalo, Lockport & 
Rochester Electric Railway Company, $1,000,000, for the construction 
of a railway from Lockport to Rochester; to the Olean Street Rail- 
way Company, $350,000, for the construction of a line from Allegany 
to Salamanca; to the Cortland County Traction Company, $350,000, 
for the construction of a railway to Homer; to the Electric Rail- 
way Company, $500,000, for the construction of new lines in Niagara 
Falls; to the Waverly, Sayre & Athens Traction Company, $2,000,000, 
for the construction of a new line, partly in New York, partly in 
Pennsylvania. 


IOWA FALLS, IOWA—E. S. Ellsworth, of Iowa Falls, heads 
the Iowa Construction Company, which will build the extension 
of the Des Moines Short Line, to be known as the St. Paul & Des 
Moines. The other members of the company are associates of Mr. 
Ellsworth in the new line. The company will take over the equip- 
ment of the old construction company that built the line from 
Iowa City to Des Moines several years ago. The construction com- 
pany will complete the road, including grades, tracks, bridges, 
depots and in fact turn over the line to the company ready for 
operation. It is now figured the line will be built to Mason City, 
if that point is selected as the northern terminus of the proposed 
line, by January 1 next. 


hd 


ENGINEERING SOCIETIES. 


PROCEEDINGS OF THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The proceedings of the American Institute 
of Electrical Engineers for July contain the following papers, read 
at the recent annual convention at Asheville, N. C.: “High-Power 
Surges in Electric Distribution Systems of Great Magnitude,” C. 
P. Steinmetz; “Comments on Remarks Made by Colonel R. E. B. 
Crompton before the International Electrical Congress at St. Louis,” 
John W. Howell; “Water Powers of the Southeastern Appalachian 
Region,” F. A. C. Perrine; “A New Carbon Filament,” John W. 
Howell; ‘“Alternate-Current Machinery—Induction Alternators,” 
William Stanley; “Note on a Simple Device for Finding the Slip of 
an Induction Motor,” Charles A. Perkins; “Notes on the Power- 
Factor of the Aiternating-Current Arc,” G. D. Shepardson: “Eddy 
Currents in Large Slot-Wound Conductors,” A. B. Field; “Data Re- 
lating to Electric Conductors and Cables,” H. W. Fisher; “An Ex- 
perimental Study of the Rise of Potential on Commercial Trans- 
mission Lines Due to Static Disturbances Caused by Switching. 
Grounding, Etc.,” P. H. Thomas; “Constant-Current, Mercury-Arc 
Rectifier,” C. P. Steinmetz; “Synchronous Converters and Motor- 
Generators,” W. L. Waters; ‘The Organization and Administration 


-of National Engineering Societies” (the presidential address), John 


W. Lieb, Jr.; “Light Electric Railways,” J. R. Cravath. 
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| INDUSTRIAL ITEMS. | 


THE BROWN CORLISS ENGINE COMPANY, Corliss, Wis., has 
secured a contract for the Corliss engine and generator for the city 
of Springfield, Mass. 


THE EWING-MERKLE ELECTRIC COMPANY, 1106 Pine street, 
St. Louis, Mo., would be pleased to send a current issue of the 
“Everbest” magazine. This contains considerable interesting litera- 
ture relating to the electrical apparatus handled by the Bwing- 
Merkle company. 


W. H. SCHOTT, 1218 Marquette Building, Chicago, Ill., has pub- 
lished a handsome booklet which details the organization and 
work of the Citizens’ Mutual Heating Company, of Terre Haute, 
Ind., and points out the advantages of the Schott systems of central- 
station heating and power plants. 


THE DAYTON MANUFACTURING COMPANY, Dayton, Ohio, 
in bulletin No. 130 describes the Silvey storage battery systems 
for isolated lighting plants. The bulletin describes the setting 
up of the batteries and a number of typical installations showing 
the wiring and switchboard connections. 


R. B. COREY, representing the Bossert Electric Construction 
Company, Utica, N. Y., for the sale of its steel outlet boxes, switch 
boxes and specialties in the metropolitan district, has been ap- 
pointed sales representative for southern New York, Pennsylvania, 
New Jersey, Delaware and the District of Columbia. 


THB CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has ready for distribution bulletins No. 59, No. 63%, 
No. 67 and No. 78 for its perpetual catalogue. These bulletins describe, 
respectively, C. & H. radial-arm reversible crane controllers, dimen- 
sions of resistances for use with C. & H. “Compound” full reverse 
drums, dimensions of resistances for use with C. & H. non- 
reversible drums, and C. & H. “Compound” full reverse machine- 
tool controllers. 


THE LONG ARM SYSTEM COMPANY, Cleveland, Ohio, has se- 
cured a contract for installing its electrically operated bulkhead 
doors and hatch gears on the battleships Montana and South Caro- 
lina. The two vessels are now in course of erection by the Newport 


News Shipbuilding and Dry Dock Company. The navy department’s ~ 


specifications for these warships provided that each door must be 
capable of operation on the spot by power or by hand from either side, 
all such doors to be capable of being closed by power simultaneously 
from an emergency station. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing a bulletin descriptive of its new electric flat-iron. Thi3 
flat-iron is for laundry or household use, and runs on a 95 to 125-volt 
circuit, consuming about 500 watts. It is equipped with the en- 
closed cartridge unit type of heating element. This cartridge unit 
consists of a resistance coil of liberal cross-section, enclosed in a 
metal shell. The shell is so designed that the heat is taken away 
as fast as it is generated. Other bulletins that the company is now 
distributing are No. 2153, descriptive of a candelabra adapter, per- 
mitting the use of candelabra base lamps in standard Edison base 
sockets; No. 2146, describing single-pole snap switches; No. 4412, 
describing electric hoists for building operations and general con- 
struction work, and bulletin No. 4413, describing the CQ motor. 


THE CANADIAN WHITE COMPANY, LIMITED, Sovereign 
Bank Building, Montreal, Canada, has recently been formed to 
carry on an engineering and general contracting business in the 
Dominion of Canada. A handsome souvenir announcement has 
been prepared detailing the conditions of incorporation of the com- 
pany and the plans for the future. The company will have upon 
its board and as stockholders strong, representative business men, 
well known throughout Canada. The company will be organized 
to carry on its business in the most thorough and expeditious 
manner. The contracting and engineering staff will be sufficient 
at all times to carry out promptly and efficiently all works under- 
taken by the company. Mr. H. C. Hitch has been engaged as 
superintendent of building construction. Mr. Hitch has for several 
years been connected with the Thompson-Starrett Company, of 
New York, as superintendent. 
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PASS & SEYMOUR, INCORPORATED, announce that it is their 
intention to materially increase their facilities for handling orders 
in the territory covered by their Chicago office, and to this end 
have secured the services of W. F. Hessel, formerly sales manager 
of the Western Electric Company at Chicago. Mr. Hessel’s long 
experience and intimate acquaintance with the materials and needs 
of the electrical business is of such a character that they are 
pleased to announce his association with them, and wish to 
advise their customers to feel at liberty to call upon him at 
any time for information not only regarding their line of elec- 
trical specialities, but also regarding any problem of a general 
nature on which his past experience will be of service. Mr. Hessel’s 
headquarters will be at No. 130 West Jackson Boulevard, Chicago, 
Ill. 


THE MARINE ENGINE AND MACHINE COMPANY, manufac- 
turer of electric elevators, has removed its offices to 126 Liberty 
street, New York city, where it occupies the entire fourth floor. 
This company has recently secured the following contracts: the 
Hutchins Building, at southeast corner of Fifth avenue and Thirty- 
ninth street, C. P. H. Gilbert, architect, Thompson-Starrett Company, 
builder, four direct-connected, electrically controlled elevators; the 
College of the City of New York, George B. Post, architect, Thomas 
Dwyer, builder, eleven electric elevators; one tandem electric eleva- 
tor for the building of the New Orleans Railways, Sanderson & 
Porter, engineers; one electric elevator in the Hartford Building, 
Seventeenth street and Union square, New York city; two electric 
elevators for the Pennsylvania Railroad Company, at Long Island 
City, Westinghouse, Church, Kerr & Company, engineers; one elec- 
tric elevator for the Willett Realty Company’s new building at 
West End avenue and Eighty-second street, Carlton Strong, archi- 
tect; and one automatically controlled residence lift for C. W. Luys- 
ter at 16. East Sixty-seventh street. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY has secured orders from Nelson Morris & Company for 
nineteen type CCL induction motors varying in sizes from five 
to fifty horse-power and totalling 410 horse-power, and for eight 
motors of the same type from the Decatur Car Wheel and Manu- 
facturing Company, Birmingham, Ala. These are the latest design 
of induction motors which have been built by the company and 
have recently been placed on the market. On the same day an 
order was entered from the Illinois Steel Company for eighty 
direct-current motors having an aggregate capacity of 3,920 horse 
power. These motors are all of the railway type and range from 
thirty to seventy-five horsepower. The Hawaiian Electric Com- 
pany, of Honolulu, has contracted for two 1,200-kilowatt, three-phase, 
2,200-volt, engine-type generators, two 125-kilowatt exciters ana 
seven 600-kilowatt, oil-insulated, self-cooling transformers. The 
Rumford Falls Power Company, of Rumford Falls, Me., will install 
one 550-kilowatt and one 800-kilowatt alternating-current generators 
which will be direct-connected to water-wheels.. The order includes 
two 450-horse-power variable-speed induction motors, and 120 type 
OD transformers for use on the distributing lines. 


THE DE VEAU TELEPHONE MANUFACTURING COMPANY, 
27 Rose street, New York, has just issued a new catalogue, the 
twelfth edition, on standard telephone apparatus and equipments, 
containing also telephone wiring diagrams. While the catalogue 
is not a bulky one, it shows an unusual degree of intelligence 
in discriminating as to what information is essential to those 
contemplating the installation of telephone apparatus. The illus- 
trations and descriptions of the De Veau switchless intercommuni- 
cating systems indicate an especially durable and well-constructed 
line of apparatus for this service. In this new catalogue also 
are illustrated various types of special desk telephones for both 
exchange and intercommunicating work, special apparatus for 
apartment houses, receivers and transmitters, and various essen- 
tial telephone accessories. This company now occupies nearly an 
entire building, and in view of its location within New York city, 
its skilled labor and facilities for the finest apparatus are excellent. 
The growth of this company is of interest, as it is said to be 
the first manufacturing house established for the production of 
“independent” telephone apparatus, and its struggles with the 
patent situations and the limited field for this apparatus in the 
early days of the art form an interesting chapter in the history 
of telephony. 
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PERFORMANCE OF A GAS-DRIVEN ELECTRIC STATION. 

The gas engine for driving electrical machinery in large 
stations is still on probation and statistics relating to the per- 
formance of such stations are interesting even though the condi- 
tions be peculiar. An instance of this kind is that of an electric 
light and power station at Ryde on the Isle of Wight, England. 
This station is equipped with 200 kilowatts in generators. It 
supplies power to 346 consumers. For the last calendar year 
the total amount of power sold from this station was only 78,505 
kilowatt-hours. The maximum demand on this station was 
only eighty-five kilowatts. The load-factor on the assumption 
that the maximum demand had been constant is only 10.5 per 
cent. Figured on the station equipment, it is less than 4.5 
per cent. With such a low load-factor the cost of operating 
the station was necessarily high, and in addition there were 


some exceptional charges for rents which add considerably to 


this. 


per kilowatt-hour for distribution is something over six cents. 


The cost at switchboard is given as 5.64 cents. The cost 


The total cost per kilowatt-hour, allowing for management 


charges, is a little over ten cents. These figures are significant 
only as showing what may be expected under poor conditions. 
It is probable that a steam plant would have done no better, 


perhaps not as well. 


ELECTRIC RAILWAY DEVELOPMENT. 
An exceedingly interesting discussion of the marvelous 


growth of the electric railway since its first success in Richmond, 
Va., is given in the Century Magazine for July and August, 
by Mr. Frank J. 


success of this road. Great as was Mr. Sprague’s achievement in 


Sprague, to whom is due the credit for the 


adapting an electrical system to a street car, his later system 


brought out about ten years after his first success, is almost 


equally important. For, while the first road pointed the way 
to a satisfactory transit system for city streets, the second has 
banished locomotives from elevated structures and made possible 
by means of elevated roads and subways a solution of the trans- 
portation problems confronting all large cities. The multiple- 
unit system has not only driven the locomotive from the transit 
systems of our cities, but it has given to those large steam roads 
which, due to local conditions, have found it necessary to electrify 
certain sections of the road, a method to handle efficiently trains 
of any type and weight. 

As to the future, Mr. Sprague is not in doubt. While changes 
may take place, and, indeed, should take place in every healthy 
industry, he does not believe that the steam locomotive will 
soon be superseded by the electric. There is no question as to 
the physical possibility of doing any work now done by the steam 
The all- 


important question is, will such operation prove profitable? Elec- 


locomotive as well or even better than it is done now. 


tric systems are unavoidably expensive, and when substituted for 
The 
electric roads have a large field as supplementary to the trunk 


steam they must pay for the aiscarded apparatus. 


lines, and it is probable that greatest growth will be in developing 
this field. 

While on the subject of electric railway developments, it is 
interesting to note that a practical trial is to be made of a direct- 
current regenerative system in the city of Birmingham, Eng- 
land. Forty-one cars, equipped with the Raworth regenerative 
control system, are being put in service in order to give this 
system a thorough test. In America regenerative systems have 
not appealed particularly to the engineer, but the possibility of 
returning some forty or fifty per cent of the energy delivered to 
a car to the line is worthy of investigation, though perhaps it 
may be well for some one else to bear the expense of the 
experiment. 
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NIAGARA POWER FOR ELECTRIC HEATING. 

Electric plants now under construction at Niagara Falls 
are designed for a combined output of 500,000 horse-power. 
As the plants already in operation at the falls are not yet fully 
loaded, though one of them furnishes energy for the electric 
supply and railway systems in Buffalo, the possible loads for 
While the 
existing Niagara plants have displaced a very large capacity 


the new plants is a subject of some speculation. 


in steam engines, both at the falls and in Buffalo, and are sup- 
plying large volumes of energy for electrochemical and indus- 
trial furnaces, they do no more than a trifling amount of 
general heating in business blocks and residences. It is there- 
fore of interest to enquire what proportion of the 500,000 pros- 
pective electric horse-power that is to come onto the market 
can probably be utilized for general heating of buildings in 
the city of Niagara Falls or Buffalo, which latter is only twenty 
miles away. 

From the heat equivalent of 2,565 Fahrenheit units per 
electric horse-power-hour, it appears that plants of 500,000 
horse-power capacity will deliver energy that represents 1,282,- 
500,000 such units during each hour that they are operated 
at full load. 
amount of heat just mentioned may be reduced to its equiva- 


To avoid the use of such large numbers the 


lent in the capacity of tons of coal at 2,000 pounds each. For 
this purpose the useful warming effect of one pound of coal 
may be taken at 6,000 heat units when burned in stoves and 
furnaces. The quantity of heat just named represents only 
about one-half of the stored energy of the fuel, but it is all that 
On this basis each 


ton of coal yields 12,000,000 heat units for warming, and the 


is usually secured for warming purposes. 


electric output of the plants with 500,000 horse-power capacity 
during one hour at full load would displace 107 tons of coal 
nearly. If these plants should be kept in continuous operation 
at their rated capacity during the 8,760 hours of a year, their 
output for warming purposes would take the place of 937,320 
tons of coal. No doubt it would be impracticable to keep the 
equipments constantly working at full capacity, but the figures 
may be used to show the maximum possible output. 

During the year 1903, the imports of coal at Buffalo 
amounted to 6,338,256 net tons of anthracite, and 3,153,141 
net tons of bituminous. From these quantities the exports took 
away 48,518 tons of bituminous and 3,261,544 tons of anthra- 
cite by lake and canal, and 4,230,256 tons of both varieties by 
rail. This left 951,069 tons for consumption in the city, or 
a little more than the equivalent of the electric output above 
named in heating capacity. Unfortunately it is not possible to 
determine how much of the coal consumed in Buffalo was 
anthracite, or what part of it was used for power purposes. As 
the coal burned under power boilers must have been a fairly 
large percentage of the total, and as coal used for power would 
be displaced by electric energy at a much greater rate than 
would coal for heating, it seems that the 500,000 horse-power 
plants at Niagara Falls, if worked continuously at full capacity, 
would be more than sufficient to supply all the heat, hight and 
power required in Buffalo. This is on the assumption that the 
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energy would be wanted constantly as generated, but such is not 
the case either as to the hours of each day or the several months 
of a year. It would probably result that in the colder months 
the full 500,000 horse-power of output would be required in 
Buffalo alone during a large part of each day, and that in the 
warmcr months this output would be much greater than that 
city could utilize. But within one hundred miles of Niagara 
Falls are Toronto, Hamilton, Rochester and Erie, as well as 
Buffalo, and it seems probable that the requirements for light, 
heat and power in all of these places would tax the capacity of 
plants rated at 500,000 horse-power, even in summer. 

Whether the rates that could be got for the energy devoted 
to heating would be sufficient to show a fair return on the 
investments in these plants is an intricate question, but it seems 
certain that there is enough heating to be done to load these 
new plants during the greater parts of most days in the year. 


ELECTRICAL MEANS FOR AUTOMATIC CONTROL. 

A feature of electrical apparatus which was early recognized 
was the opportunity for automatic control or regulation. This 
feature has been consistently developed and extended during the 
wonderful progress of electrical engineering until to-day it is 
doubtful if there is any other class of apparatus comparable to 
it in this respect. The extension has been made not only to 
nearly all pieces of apparatus, but to aggregation of many 
units, each of which performs a definite duty, but is so correlated 
to the others as to make the group a perfect whole, self-con- 
tained and almost self-operating. In fact, were it not for those 
unpreventable happenings, which no one can foresee or provide 
for—a sudden storm, a stoppage of the oil supply—there would be 
As it is, the 
duty of the operator to-day is not so much to regulate the 


little need for apparatus in electrical stations. 


working of a station as to prevent outside influences from inter- 
fering and to be at hand in case of accidents. 

Automatic control at first was, as might be expected, accom- 
plished by separate devices. That is to say, they were distinct 
appliances adapted to control the performance of another 
But later, 
machinery had been more thoroughly studied, and the various 


mechanism. when the behavior of electrical 
reactions taking place were recognized and understood, it was 
found that certain of these reactions could be utilized in many 
cases to bring about the control which had previously been 
accomplished by a separate device. This method, when possible, 
may be considered superior to the earlier method, as it accom- 
plishes the end with one mechanism and in general the control 
ig quicker, a vital feature of many electrical machines. In 
many instances, however, the older method has advantages which 
have caused it to be retained. If, for example, the point of 
control is to be at some distance from the machine controlled 
the controller must be a separate device. 

The automatic control] has been extended marvelously of late 
and has brought increased safety to the system and comfort to 
the user. In the newer electric railway equipments the man in 


control merely determines when the train shall start. He has 
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no control over the rate at which the train is put in motion. 
The same condition obtains in the newer electric elevator systems 
How far it will be 
advisable to extend the principle the future alone will determine, 


where every contingency is provided for. 


but there seems to be no reason why we should stop where we 
are. 

Certain features of electrical methods of automatic control 
have brought about their adoption in non-electrical industries. 
They have, indeed, led to important improvements, or even 
new developments, which would not have been practicable by 
any other means. Principal among these features are the inde- 
pendence of the controlling device of the location of the device 
controlled, and the ability to direct a relatively large amount 
A little instru- 
ment sensitive to temperature may be made to regulate a large 


of power by means of a small delicate device. 


supply of heat coming from a distance. It is no more difficult 
to regulate the supply of water to a tank when the pump is a 
mile or more away than when it is at hand. These and other 
valuable features of electrical methods of regulation are being 
realized by other industries and are being applied to bring about 
great advances in these arts. What has heretofore been done 
by rule of thumb is now being done scientifically. In many 
processes we are no longer dependent upon a good guess for 
good results, but we know what conditions must be maintained, 
and we know when this is being done; hence a good product must 
be obtained. Progress in such applications of electrical methods 
will undoubtedly go forward rapidly in the future. Indeed, it 
may form one of the noteworthy features of the electrical develop- 
ment of the next few years. The other industries are coming to 
a realization of the opportunities before them. They know their 
needs. Let them make them known and the electrical artisans 


will doubtless be able to offer the wished-for device or method. 


TELEPHONE ETIQUETTE. 
The telephone, indispensable as it is, is frequently a source 


of considerable irritation. The blame does not, of course, belong 
to the instrument, but is due to the lack of consideration of 
certain users of it. | 

Attention has been called again and again to that discourtesy, 
not at all infrequent, of getting the office boy or minor clerk to 
call up a busy man, who is then asked to hold the line until the 
person wishing to speak to him finds it convenient to do so. A 


good punishment for such a boor is to hold the line until he ia 


ready to talk, and then ask him in turn to hold it for a few 
moments. 

Irritating as the above treatment may be to the person who is 
culled up by the telephone, it is not more so than that not seldom 
In the 
inodern business office, a private board operated by a clerk has 


received by one who wishes to call up another person. 


become a necessity. It is the business of these clerks to receive 
all telephone calls and to distribute them to the proper persons 
ir the office. It is the custom in some offices thus equipped for 
the clerk to find out who is calling up, so as to inform the person 
to whom he wishes to speak. But this information is not always 
transmitted, with the result that the caller is forced to state who 
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he is to two or three individuals in turn. This not only wastes 
time, but is exceedingly annoying. The person in charge of the 
local board should not only be authorized to call up directly every 
one in the office, but when he asks who the caller is, he should 
not fail to transmit this information to the person called, and 
the latter when so informed should not repeat the question 
unless he be in doubt. Even then he should word it so that a 
single word in reply would be sufficient. Nothing is more 
exasperating when trying to reach a friend than to be called upon 
to tell who you are again and again only to be referred to 
another clerk who again asks “who ia it?” 


A POINT FOR THE PURCHASER. 

The purchase of improved equipment in these days almost 
always implies the desire on the part of the buyer to obtain the 
utmost advantages possible from his physical plant, so that his 
production economy may be increased through the reduction of 
operating expenses per unit of output. It is often possible for 
a purchaser who has expended a large sum of money for the 
most modern machinery to turn that equipment to good account 
for advertising purposes, informing his customers of his 
improved methods of doing business through small descriptive 
booklets illustrated by pertinent photographs and by encourag- 
ing visitors to inspect his premises. The growing public interest 
in electrical appliances renders this an easy task in retail houses 
making wide use of electric motors or special lighting equip- 
ment, and there is no doubt that many purchasers of such 
machinery do not as yet appreciate the possibilities in this 
direction. 

The advantages of electric lighting and power over gas, oil 
and antiquated shafts and belts are so striking that it is a pity 
for a merchant who has paid the price of such improvements 
not to turn them to account in every possible way. An electric- 
ally driven and heated laundry offers a fertile field for advertis- 
Ing suggestiveness; a motor-driven bakery appeals at once to 
discriminating customers as a cleanly establishment in compari- 
son with older houses; while a finely lighted store or office is 
its own index of progressiveness. lí some of the engineering 
salesmen in the district offices of the large companies would bring 
this matter home to their customers, it is safe to say that even 
greater satisfaction and profit would be obtained from modern 
equipment by its purchasers. 

A SIMPLE HIGH-TENSION INSTRUMENT. 

In a paper presented recently by Mr. D. Owen to the Physical 
Society, of London, there is a suggestion which may be useful. 
The paper itself described the use of an oscillating “electric 
needle”—a light conducting body suspended so as to be free to 
move when subjected to the forces set up in an electric field— 


for comparing electric fields. Its use here is similar to that 
of a vibrating magnet when measuring magnetic fields. When 
the needle is small and is placed between two parallel plates, the 
period of vibration is directly proportional to the voltage between 
the plates. An instrument as simple as this might be very 
handy when other apparatus is not available. While not direct 
reading, the ease with which it could be constructed in an out- 
of-the-way place would compensate for many disadvantages. 
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SUGGESTIONS FOR STEAM ECONOMY.’ 
BY WILLIAM MC KAY. 


Almost every engineer and electrician is 
familiar with the fact that the majority 
of steam-power plants are not operating 
under the most economical conditions. In 
some cases this is due to the plant hav- 
ing been built up piecemeal as the re- 
quirements developed and in other cases 
it has been found difficult to determine 
the amount of power that would actually 
be required until after the plant was com- 
pleted. If the consulting engineer could 
be informed, or could determine in ad- 
vance the exact requirements for the 
present and future, it would be compara- 
tively a simple matter to design the plant 
with fair accuracy as to the size and num- 
ber of units, types of engines, boilers, and 
other details. | 

Although it is difficult to give any gen- 
eral information on this subject which 
will be of use or interest in the great 
variety of particular cases in which the 
members of this association are interested, 
it may be of some interest, and possibly 
of assistance to those who are managing or 
operating power plants, to discuss some 
of the principles upon which economy in 
the use of steam depends. 

Beginning with the boiler, which is the 
first step in the production of power from 
fuel, it may be laid down as a good rule 
that it is more economical to use boilers 
of reasonably large size than to subdivide 
into a larger number of small units. The 
length and area of grate that can be con- 
veniently fired or kept evenly covered with 
coal is, perhaps, the limiting feature, if 
hand-firing is to be used. Working from 
this rule, a grate should not be over seven 
feet long or more than five feet wide, 
which would give thirty-five square feet 
of grate surface. The quantity of coal 
that may be burned on such a grate varies 
widely with the kind of fuel and strength 
of draft. Using bituminous slack coal of 
fair quality, with good natural draft or 
moderate-induced draft, it should be pos- 
sible to burn twenty-five pounds of coal 
per square foot of grate per hour, or 875 
pounds of coal per hour, and if this coal 
will evaporate say eight pounds of water 
per pound of coal, the boiler, if constructed 
with heating surface in proper propor- 
tion, would evaporate 7,000 pounds of 
water per hour, which would be equal to 
a little over 200 standard boiler-horse- 
power. In order to give good economy, 
the boiler should have from 2,000 to 2,400 


1A paper read at the convention of the Canadian 
Electrical Associatiuu, Montreal. Canada, June 21, 22, 
23, 1905. 
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square feet of heating surface to evapo- 
rate this quantity of steam economically. 
The return tubular boiler, on account of 
the amount of tube surface in proportion 
to the direct surface exposed to the fire, 
should have not less than twelve square 
feet per horse-power; the water-tube type 
from ten to eleven, and the internally 
fired type, which has a larger amount of 
direct heating surface in the furnace and 
tubes than either of the others, should 
have nine to ten. If the grate surface is 
larger than that described, probably the 
grate will not be evenly covered with coal, 
or the fire will be dead in spots, so that 
too much cold air will pass through. 

The economy in burning fuel is a 
matter requiring great skill and experi- 
ence, and depends entirely upon the even- 
ness, thickness and condition of the fire, 
which controls entirely the air supply 
and, therefore, the perfection or imperfec- 
tion of the combustion, and I would say 
just here that there is very little use in 
“splitting hairs” over a quarter of a pound 
of steam consumption of the engine, while 
the fireman may be losing ten times this 
quantity of fuel from inefficient boilers or 
poor firing. 

I fear it is too often the case that the 
demands for increased horse-power are 
met by grate surface too large in propor- 
tion to the heating surface of the boiler 
or forced draft, and too little attention is 
given to careful firing, with heating and 
grate surfaces in proper proportion to 
give best economy, and frequently a great 
deal of money is spent in obtaining high- 
class engines and condensers, whereas the 
principal loss is in the boiler and fire 
room. 

The question is often asked whether in 
case of installing a certain horse-power of 
boilers, say 300 horse-power, it would be 
more economical to have three boilers of 
100 horse-power each or two boilers of 
150 horse-power each. I would say by all 
means have the two larger units, as it 
will always be found that the larger 
boilers have less radiation, less air leak- 
age and better combustion than a corre- 
sponding horse-power in small units. If 
it ia necessary to have a spare unit for 
cleaning, let there be another one provided 
of the same size. 

In regard to the pressure to be carried. 
It is well known that a high pressure gives 
a greater amount of expansion and better 
economy in proportion to the fuel burned. 
Even with simple engines in which it is 
not possible to obtain the full advantage 
of expansion, the high pressure of steam, 
which is drier and contains a larger num- 
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ber of heat units in proportion to the 
volume, gives the best results. I think 
every boiler should be designed for not 
less than 150 pounds pressure per square 


inch. Even if it is not possible to utilize - 


the full pressure, the boiler will be 
stronger, last longer and a better invest- 
ment in the long run. In this respect, 
the water-tube or some form of internally 
fired boiler in which the shell plates are 
not exposed to the high temperature of 
the furnace are certainly safer than 
the horizontal return tubular boiler, be- 
cause for large units intended to carry 
high pressure, the shell plates and seams 
must be of considerable thickness, and 
being directly exposed to the hottest part 
of the fire, are almost sure to give trouble, 
especially if there be any scale or sediment 
in the water which is liable to settle on 
the bottom directly over the fire. 

As to the economy of various types of 
boilers, experience shows that any of the 
standard types, horizontal. return tubular, 
water-tube, or internally fired, if they are 
designed with proper proportions of heat- 
ing and grate surface, give about the same 
evaporation per pound of coal, provided 
they are in good condition and clean both 
on the fire and water surfaces. While the 
externally fired boilers, either of the re- 
turn tubular or water-tube type, are said 
to have some advantage in combustion, on 
account of the heat of the brick furnace, 
they are subject to losses which are more 
serious, in the way of air leakage and 
radiation. Tests made at the Ohio State 
University, by Professor Hitchcock, show 
that the brick-setting of boilers continues 
to absorb heat up to seventy-two hours 
after being started, and that the average 
waste of heat in brick furnaces is about 
eight and one-half per cent. As the mem- 
bers of this association well know, the re- 
pairs and cost of keeping up brick fur- 
naces is considerable, and as a result of 
deterioration there is more or less air leak- 
age through the brickwork going on con- 
stantly. In this respect, the internally 
fired boiler has a great advantage over re- 
turn tubular or water-tube boilers with 
brick furnaces, as it will be just as efficient 
after continued use as when first started. 

In any type of boiler it is of great im- 
portance to keep the tubes and other sur- 
faces free of soot and scale. Otherwise, a 
large loss may be sustained. I think it is 
a mistake to depend entirely on the steam 
blower or tube cleaner, which only re- 
moves the loose soot, a scraper being nec- 
essary for occasional use to free the hard 
scale, which will in time accumulate on 
the fire surfaces. It is necessary to point 
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out that scale, or worse still, oil on the 
inside of a boiler may be a source of great 
loss, experience having proved that even 
a thin film of oil will so prevent the trans- 
fer of heat that the plates or tubes will 
be burned in a very short time. Nothing 
but pure water should be used for making 
steam, and the practice of making the 
boiler do duty as a water purifier as well 
as a steam generator can not be too 
strongly condemned. If the owners of 
steam plants could be made to realize that 
a very small deposit of soot on the outside 
and scale on the inside means a loss of 
from ten to twenty per cent of the total 
fuel consumption, costing, perhaps, thou- 
sands of dollars per year, they would be 
convinced that it would be much cheaper 
to spend money in purifying apparatus, 
so that the scale or sediment will be re- 
moved before the water is fed to the 
boiler. 

The next step to be considered is the 
heating of the feed water. This may be 
accomplished in two or three ways: first, 
by means of the exhaust steam, which, 
coming from a non-condensing engine, is 
capable of heating the feed water to 212 
degrees and of saving say twelve to fifteen 
per cent as compared with feeding cold 
water. For large plants where it would 
pay to use induced draft to make up for 
the loss in temperature of the chimney 
gases, which produce the draft, it will 
undoubtedly pay to use an economizer, 
but as this apparatus is expensive both in 
first cost and up-keep, the amount saved 
in utilizing the waste gases from a small 
plant would probably not offset the outlay. 
The closed type of feed-water heater- is 
about as efficient as the open type, pro- 
vided the water is pure and it avoids 
trouble from pumping hot water, but the 
open type is frequently made use of to 
assist in purifving the water and, if 
properly managed, may give good service 
in that respect. For condensing engines, 
a primary heater of the closed type may 
be installed between the engine and con- 
denser, which will help to condense the 
steam and heat the feed water to a low 
temperature, say 130 to 140 degrees 
Fahrenheit. A secondary heater, either 
of the closed or open type, may be used to 
heat the feed water to a still higher tem- 
perature, sav 212 degrees, by the use of 
the exhaust from the feed and air pumps, 
which can not be used more profitably 
than in this wav, as all the heat is re- 
turned to the boiler. 

In regard to the type of engine used for 
the plants: if the size of the plant is 
sufficient, and the work comparatively 
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steady, the highest possible results may be 
obtained from compound condensing en- 
gines using the highest possible pressure 
of steam, but under other conditions, such 
as variable load, low pressure of steam, it 
may be quite possible that the simple en- 
gine will give better results and cost less 
for repairs. With low steam pressure, 
non-condensing, there is certainly nothing 
better or more economical than a single- 
cylinder Corliss engine where it can be 
installed to advantage. In the case of 
direct-driven electric units of small size, 
if is necessary to use high or medium 
speed engines, both account of the 
loss in friction that would come in if 
countershaft and belting have to be used 
and because the higher speed machines 
will give the best regulation. For small 
units up to say seventy-five or even 100 
horse-power, there is nothing better than 
the modern high-speed automatic engine, 
provided it is of good design, not over- 
loaded and not overspeeded. A well-de- 
signed engine with twelve-inch cylinder 
and twelve-inch stroke, which is usually 
run at 275 to 300 revolutions per minute, 
and made to develop from seventy-iive to 
eighty horse-power, if arranged to run at 
say 225 to 250 revolutions per minute 
and to carry fifty or sixty horse-power, 
will be as serviceable and give ex good 
results as any type of engine of the same 
horse-power uncer ordinary cend'tions 
non-condensing, and if the work is vari- 


on 


able, requiring quick, close regulation, 
such as driving electric generators, where 
the load is irregular, say for supplying 
current to electric lights and electric elc- 
vators, the short-stroke, single-valve type 
of engine has great advantages. 

As illustrating the small wear of high- 
speed cngines under favorable conditions, 
a Robb-Armstrong engine of twelve-:nch 
stroke, which has been running at 275 
revolutions per minute for electric light- 
ing for twelve or fourteen vears, shows 
only about two-thousandths of an inch 
wear of the journals, and six-thousandths 
of an inch wear in the shaft bearings. 

Unfortunately, this class of engine is 
so frequently overloaded and overspecded 
that it gives poor results and gets a bad 
name, whereas the Corliss slow-speed type 
of engine is limited both in the matter of 
speed and horse-power, because the cut-off 
of the single eccentrie type will not go 
much bevond half stroke, and in that way 
the engine is saved from overloading and 
abuse, and this is, perhaps, one of its many 
advantages. A compound engine is not 
suited to low pressure or irregular loads 
and the extra cylinder and complication 


of parts is a great objection under such 
conditions. When a condenser is used, 
even with low pressure and somewhat ir- 
regular loads, it may be employed to 
advantage and with high pressure, sav 
from 125 to 150 pounds or over, the non- 


condensing compound will give the best 
results, unless the load is verv irregular 
and running to light loads a large part 
of the time. 

The question is sometimes asked 
whether it pays to reduce the pressure 
when the load is light. From my ex- 
perience, I do not believe it pavs to re- 
duce the pressure on the boiler, excepting 
In very extreme cases, but if it can be 
done by throttling before the steam 
reached the evlinder of the engine, it 
would be an advantage, because this retains 
the heat units due to the higher pressure 
in the steam and the throttling has a slighi 
superheating effect. As a matter of fact, 
tests made by Willans & Robinson, of 
England, go to show that for light loads 
and high pressure, a throttling engine 
may do even better than automatic cut- 
off. The ideal arrangement is to throttle 
the steam for light loads up to sav near 
quarter cut-off, and after that, for heavier 
loads, allow the variable cut-off to come 
mto play. This practice has becn carried 
into effect by the design of Mr. E. J. 
Armstrong, in which he arranges the shaft 
governor so that there is negative lead up 
to nearly one-quarter cut-off, after which 
the lead becomes positive, and this has 
the effect of throttling the steam for the 
earlier loads and undoubtedly gives better 
economy, in addition to making the en- 
gine run mor? quietly. 

Another source of considerable loss in 
the operation of steam plants, particularly 
large ones, is the insufficient size of pip- 
mg, causing the pressure to be reducea 
between the boiler and engine, and imper- 
fect drainage, which is an enemy both 
to economy and the Efe of the engine. 
In many of the newer plants, it has been 
found a great advantage to install large 
receivers to equalize the pressure and te 
collect. the water before it reaches the 
engine. 

In general, it may be said that the prin- 
cipal cause for loss in steam plants is 
the use of engines which are overloaded 
or unsuited to the conditions of work. 
undersized, or badly arranged steam and 
exhaust pipes, and the imperfect condi- 
tion and poor operation of the boilers. 
In many plants, exhaust steam, which 
might be utilized for heating, is wasted, 
and in others, where the exhaust steam ts 
utilized for heating, power is wasted by 
excessive baek pressure. The most 
economical use that exhaust steam can 
be put to is for heating, because all the 
heat units are made use of. but it should 
be done without back pressure on the 
engine, by means of a vacuum system to 
draw the steam and water through the 
heating pipes, otherwise there will be a 
loss both of fuel and power, due to the 
engine working under imperfect condi- 
tions. 


226 


Vol. 47—No. 7 


Some of the Electrical Developments in Oregon. 


The Utilization of Water Power in the Northwest. © 


T IS claimed for Oregon that it has 
greater aggregate and better dis- 
tributed water powers than any other 

state in the union, for commercial uses. 
This power, until the last two or three 
years, has been almost totally neglected. It 
is now receiving attention from many 
sources where capital is linked with plans 
for development, and there is an excellent 
prospect that within the next few years 
Oregon will receive heavy accessions to the 
money that is invested here in electrical 
enterprises. 

The largest project now under way is 
the plant of the Oregon Water Power and 
Railway Company, at Cazadero, on the 
Clackamas river, forty miles from Port- 
land. The company is expending $750,- 
000 in construction of a plant that will 
generate 20,000 horse-power. Riparian 
rights on the Clackamas for two and one- 
half miles were secured, a concrete dam, 
and a canal sixty feet wide and five feet 
deep has been built to a length of 4,000 
feet. In that distance a fall of 125 feet 
is secured. The design of the company 
is to turn the water back into the river, 
repeat the dam and canal proposition as 
many times as may be found necessary 
along the river within the limits of its 
rights, and thus develop more power in 
future as the demand arises. The first 
dam and canal are about completed, and 
the plant will be ready for operation by 
January 1, 1906. Five or six generators, 
each of a capacity of 2,500 kilowatts, will 
be installed and current will be stepped 
up to 34,000 volts for transmission to 
Portland by three pole lines—one for 
railway feeders and trolley, and two for 
high-tension transmission. 

The Oregon Water Power and Railway 
Company now operates an electric rail- 
road system of 100 miles, standard gauge 
track, and handles interurban and urban 
passenger traffic, and standard freight 
ears. It contemplates the production of 
power for additional mileage, and for 
commercial purposes. ‘Fhe lines of the 
company gow connect Portland with Sell- 
wood, Oregon City, Milwaukee, Canemah, 
and Cazadero, and an extension of seven 
and one-half miles to Troutdale, on the 
Columbia river, has been decided upon. 
A contract has also been made to furnish 
power to the Portland General Electric. 
An electric road now under construction 
by the Oregon Traction Company from 


By C. M. Hyskell. 


Portland to Hillsboro and Forest Grove, 
twenty-six miles, will not erect its own 
power plant, but will probably purchase 
power from the Cazadero plant. The 


from receiverships two east Portland lines 
of street railway, and combined them with 
the original line running to Oregon City, 
sixteen miles. 


Extensions and all kinds 


EAGLE CREEK SUBSTATION OF THE OREGON WATER POWER AND RAILWAY COMPANY. 


Oregon Water Power and Railway Com- 
pany has demonstrated a complete suc- 
cess in electrical operation of a mixed 
proposition of street car, interurban and 
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of betterments have been rapidly made, 
the system meantime being operated by 
current generated in steam plants at 
Boring and in Portland, with substations 


RoTARY CONVERTER, GRESHAM SUBSTATION, OREGON WATER POWER AND RAILWAY COMPANY. 


heavy freight traffic lines, extending out 
from its centre in Portland, through a 
rough country surrounding this city, in a 
radius of fifty miles. The company be- 
gan operations in 1900, when it acquired 


at Gresham and Eagle Creek. The 
Boring plant consists of one Stanley 600- 
kilowatt, three-phase, 12,000-volt, thirty- 
three-cycle, star-connected generator, 
direct-connected through a flexible coup- 
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ling to a steam-driven line shaft; and one 
200-kilowatt, belt-driven, direct-current 
generator, with the necessary engines and 
boilers to take care of these generators. 
Rope transmission is used between engine 
and line shaft. The plant is operated with 
sawdust as fuel, from a nearby mill, and 
very economical results are obtained. The 
equipment of the small plant at the Port- 
land end of the line consists of five Bab- 
cock & Wilcox water-tube boilers, rated 
at 125 horse-power each, and one Corliss 
engine that is belted to a 600-kilowatt 
direct-current machine. ‘The remainder 


of the current needed is purchased from 
When the 


the Portland General Electric. 


Tur CLACKAMAS NEAR CAZADERO, WHERE THE 
New PLANr OF THE OREGON WATER POWER 
AND Raitway COMPANY Is LOCATED. 


Cazadero plant is completed the situation 
will be reversed and the company will sell 
power to the Portland General Electric. 
The Oregon Water Power and Railway 
Company taps a rich agricultural section, 
and on the Portland division alone are 
lumber mills that cut more than 600,000 
feet board measure daily. Its terminals 
embrace a water frontage of about three 
miles on the Willamette river, where its 
docks afford facilities for loading ocean- 
going vessels. 

PORTLAND GENERAL ELECTRIC 

_ MENTS. 

To supply 4,000 horse-power for light- 
ing the Lewis and Clark exposition, and, 
besides, to meet the rapidly increasing 
demand for commercial electric lighting 
and power in and around Portland, the 
Portland General Electric has just com- 
pleted the construction of a steam plant in 
this city, by which it will generate 10,000 
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horse-power, doubling the capacity the 
company now derives from its water-power 
plant at Willamette Falls, Oregon City. 
The new plant, known as Station E, is 
a brick structure with a steel truss roof 
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power, 175 pounds pressure. Three of 
the batteries are equipped with Foster 
superheaters, built to superheat the steam 
to 175 degrees. 

One end of the boiler room has been 


BEGINNING CONSTRUCTION ON THE DAM AT THE CAZADERO POWER PLANT OF THE 
OREGON WATER POWER AND RAILWAY COMPANY. 


covered with tar and gravel roofing. The 
engine room is 46 by 160 feet, separated 
from the boiler room by a twenty- 
four-inch curtain wall, provided with fire- 
proof doors. There is a stack 230 feet 


reserved for a pump pit, in which are in- 
stalled three Worthington horizontal cen- 
trifugal turbine pumps, driven by verti- 
cal engines, and which are used for pump- 
ing the condenser cooling water from the 


STATION ‘‘E,” PORTLAND GENERAL ELECTRIC COMPANY. 


* high, of concrete steel construction, with 


twelve feet inside diameter. ‘There are 
five batteries of Cahall water-tube boilers, 
from the Aultman & Taylor Company, 
each battery having a rating of 1,040 horse- 


river through the condensers. Two lines 
of thirty-three-inch cast-iron pipe are run 
to the river for the purpose; one for the 
suction and the other for the discharge. 
In addition to these pumps, three Blake 
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outside packed plunger pumps are pro- 
vided for feeding the boilers. The suctions 
of these pumps can be taken either from 
the discharge of the circulating water, as 
it comes from the condenser, or directly 
from the river. Arrangements have been 
made so that in case either of these two 
sources of supply should fail, the water 
can be forced into the boilers from the 
city main. The plant is also provided with 
three Goubert feed-water heaters. 

All of the steam piping was furnished 
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The piping is arranged so that any part 
of the plant can be isolated when de- 
sired. 

The boilers at Station E are arranged 
so that they can either burn oil or saw- 
dust, and are provided with Dutch ovens, 
there being two ovens under each boiler, 
or four ovens per battery. Each oven is 
provided with two Morrissey oil burners, 
so arranged, by means of unions in the 
steam and oil piping, that the burners 
can be quickly and easily disconnected 
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is transported to the station by team and 
dumped into a hopper. From this hopper, 
by means of a conveyer, it is carried to 
the fuel house. There the conveyers take 
the sawdust and carry it to the boilers at 
either Station C or E, as desired, where 
it is fed into the top of the Dutch ovens. 
A remarkably hot fire is thus furnished, 
at a low cost. 

The generating equipment of Station E 
consists of two 1,400-horse-power marine 
type, vertical compound engines, built by 


ENGINE Room oF STATION ‘‘E,” PORTLAND GENERAL ELECTRIC COMPANY. 


by M. W. Kellogg & Company, and in- 
stalled partly by the Willamette Iron and 
Steel Company and partly by the Port- 
land General Electric Company. The 
high-pressure steam piping is made extra 
heavy, of lap-welded mild open-hearth 
steel, and Vanstone joints are used. All 
low pressure piping, except the free ex- 
haust from the engines outside of the re- 
lief valves and the free exhaust from the 
feed-water heater, is of standard weight 
wrought-iron pipe, the free exhaust above 
mentioned being riveted sheet-iron pipe. 


when it is desired to use sawdust. A 
storage tank is provided outside of the 
station and underground of sufficient 
capacity to hold two and one-half car 
loads of oil. This oil is pumped to the 
burners by means of a pressure pump, 
built by the Portland Machinery Com- 
pany. : 


The main fuel used in the station, how- ° 


ever, is the-sawdust, obtained from the 


-Eastern Lumber Company and the North 
‘Pacific: Lumber Company, which are lo- 
cated close tothe station. 


This sawdust 


the Willamette Iron and Steel Works, of 
Portland. Each of these engines is 
direct-connected to a 1,000-kilowatt, 
thirty-three-cycle, three-phase General 
Electric alternator, one Ideal engine ex- 


citer of eighty-five kilowatts capacity, one 
‘motor-generator exciter of sixty kilowatts 


capacity, two Curtis steam turbines, each 
rated at 1,500 kilowatts, but. good for 
2,000 kilowatts continuously. p sa 

‘The condenser system of Station E con- 


sists of two Worthington surface -con- 


densers, each having 2,300 square feet of 
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cooling surface, and two Worthington sur- 
face condensers having 7,800 square feet 
of cooling surface, the latter being used 
for the Curtis turbines. These condensers 
are provided with air coolers and hot wells, 


and with the necessary dry vacuum and, 


hot-well pumps. The turbines are also 
provided with two outside packed plunger 
pumps for forcing the water into the step 
bearing at a pressure of 450 pounds per 
square inch. An accumulator is also used 
in connection with these pumps. 

The oiling system for the engines con- 
sists of White Star oil filters, and for the 
turbines of two tanks, one placed near 
the roof and the other in the basement, 
the oil being pumped into the tank near 
the roof by means of small plunger pumps 
and allowed to run through the turbine 
bearings by gravity. 

The piping arrangements are such that 
water from the condenser hot well can be 
used for the end step-bearings of the tur- 
bines, the surplus water not used for 
these being fed through the heaters back 
to the boilers. 

The switchboard in Station E is com- 


GENERATING PLANT OF STATION ‘‘E,” PORTLAND GENERAL ELECTRIC COMPANY. 
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WILLAMETTE FALLS, FCRNISHING POWER FOR OREGON City PLANT OF PORTLAND GENERAL 


ELECTRIC COMPANY. 
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posed of General Electric apparatus, bus- 
bars, oil switch mechanism, lightning ar- 
resters, potential transformers, etc., all 
placed in concrete compartments, and con- 
trolled by panels, placed at a suitable dis- 
tance in front of these compartments. The 
remote control is used on all high-tension 
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The Portland General Electric Com- 
pany furnishes power for lighting the 
cities of Portland, Oregon City, St. Johns 
and suburbs, and for operating the rail- 
way of the Portland Consolidated Com- 
pany, and the Oregon Water Power and 
Railway Company, and also for operating 


RESERVOIR AND PENSTOCK, NORTHWESTERN GAS AND ELECTRIC CoMPANY, WALLA WALLA PLANT. 


switches. All generators are connected to 
the switchboards by means of cambric 
insulated cables, drawn into ducts under 
the floor. The feeder wires leave the 
building through pipes and run out un- 
derground. 


the Portland Flouring Mills and for other 
manufacturing purposes near at hand. 
The generated current is three-phase, 
thirty-three cycles, 10,000 volts, and can 
be furnished either from the water-power 
plant at Oregon City, known as Station 


NORTHWESTERN GAS AND ELECTRIC COMPANY, HorstTING TRAVELER ON THE MOUNTAIN- 
SIDE, WALLA WALLA PLANT. 


The lighting of the station is so arranged 
that the light can be furnished either from 
the 500-volt direct-current railway cur- 
rent or the sixty-cycle alternating cur- 
rent. ‘The station is equipped with a 
twenty-ton hand-operated traveling crane, 
with a hoist arranged to operate electric- 


ally. 


B, or from the new steam station, located 
in Portland, known as Station E. This 
power is led to the substation in Portland, 
known as Substation A, and located at the 
corner of Seventh and Alder streets, where 
part of it is changed by means of static 
transformers from 10,000 to 2,300 volts, 
to be used for lighting purposes, and “is 
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distributed throughout the city of Port- 
land at this voltage, and at frequency of 
thirty-three cycles over single-phase cir- 
cuits. The rest of the current for light- 
ing purposes is transformed by means of 
motor-generator sets from three-phase, 
thirty-three cycles, 10,000 volts to three- 
phase, sixty-cycle, 2,300-volt current, 
which in turn is distributed throughout 
the city by means of single-phase circuits. 

The street arc lighting is accomplished 
at the present time by Thomson-Houston 
direct-current open arcs, furnished with 
current from the original Excelsior arc 
machines, which are operated by means of 
motors driven from the 500-volt, direct- 
current railway machines. 

Power is furnished to the street railway 
system from Oregon City, and is conducted - 
by means of individual transmission cir- 
cuits to five 400-kilowatt rotary con- 
verters, and one 1,000-kilowatt rotary con- 
verter, located at Substation A. This 
power is furnished to the Portland Con- 
solidated Railway Company at a pressure 
of 550 volts at the bus-bars, it provid- 
ing the necessary feeders, ete., for dis- 
tributing it to its trolley wires. 

The power or Flour Mill circuit is 
operated at about 6,000 volts, over a three- 
phase, thirty-three-cycle circuit. It is in- 
tended, however, to change this in the near 
future to operate at 10,000 volts. 
NORTHWESTERN GAS AND ELECTRIC COM- 

PANY S NEW PLANT. 

A water-power plant for producing elec- 
tric light and power current, remarkable 
for the scenic wildness of its location, has 
just been completed on the Walla Walla 
river, in Umatilla County, Oregon. Light 
is now being supplied from it to the cities 
of Walla Walla Weston, Athena and 
Pendleton. The capacity of the plant is 
3,000 horse-power. From the dam and 
point of intake at the river water is car- 
ried through a forty-eight-inch wood stave 
pipe five and a half miles to a reservoir 
on a mountainside, where it falls 356 
feet to the wheels. The construction of 
this plant was very expensive and difficult 
owing to the fact that it was a long way 
from the centre of supplies, and all ma- 
terial had to be hoisted up the mountain- 
side by donkey engines. There :was a 
great deal of excavating for the bench on 
which the pipe. rests; also many cafions 


to be crossed by trestles. Inverted siphons 


are used, and some of them have 170 feet 
head. , 

The company will build a street car line 
in Walla Walla and extend it into the sur- 
rounding country. A 600-barrel flouring 
mill at Athena is being operated with 
power from the plant. 

GOLD RAY POWER COMPANY PLANT. 

Colonel Frank Ray, of New York, and 
Dr. Ray, of Grant’s Pass, Ore., have 
constructed a dam and power plant on the 
Rogue river at Gold Ray, and are string- 
ing wires to furnish light and power to 
the cities of Grant’s Pass, Gold Hill, Tolo, 
Medford and other points in the valley. 
The plant generates 5,000 horse-power, 
and it is the purpose of the owners to 
furnish power for operating stamp mills 
and other mining plants in southern Ore- 


gon.. 
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THE ORGANIZATION AND ADMINISTRA- 
TION OF NATIONAL ENGINEERING 
SOCIETIES.' 


BY JOHN W. LIEB, JR. 


The most important factors in promot- 
ing the advance of the engineering pro- 
fession, and in disseminating and render- 
ing available to the world the valuable 
experience and data accumulated by en- 
gineers, are the professional associations 
or national engineering societies. The im- 
portance of interchange of data, and re- 
sults of observation and experience, was 
realized long before the practice of en- 
gineering had been exalted to the dignity 
of a profession. 

While military engineering was recog- 
nized as a special calling from the earliest 
times, and great military engineers such 
as Vauban, and bridge and highways en- 
gincers such as Perronct, had achieved 
eminence, it was manifestly impracticable 
for military men to associate for the pur- 
pose of interchanging information, on the 
secrecy of which the military establish- 
ments of nations were dependent for their 
offensive and defensive efficiency. The 
first important step for associating en- 
gineers into a professional body was taken 
in 1828 by Thomas Telford, who applied 
for royal charter for the Institution of 
Civil Engineers, of Great Britain, in the 
name of 156 of his colleagues, some of 
whom had already formed a society as 
early as 1818. The original charter re- 
cites that the body is- formed: “for the 
general advancement of mechanical 
science, and more particularly for pro- 
moting the acquisition of that species of 
knowledge which constitutes the profes- 
sion of a civil engineer, being the art of 
directing the great sources of power in 
nature for the use and convenience of 
man, as the means of production and of 
traffic in states both for external and in- 
ternal trade, as applied in the construction 
of roads, bridges, aqueducts, canals, river 
navigation, and docks for internal inter- 
course and exchange, and in the construc- 
tion of ports, harbors, moles, breakwaters, 
and lighthouses, and in the art of navi- 
gation by artificial power for the purposes 
of commerce, and in the construction and 
adaptation of machinery, and in the 
drainage of cities and towns.” 


It will be seen that this comprehensive, 


and now historic, definition of the field 
covered by the profession of the civil en- 
gineer, as formulated by Tredgold, in- 
cludes broadly all branches of modern 
1 Presidential address presented at the twenty-second 


annual convention of the American Institute of Elec 
tncal Engineers, Asheville, N. C., June 19-28, 1908. 
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engineering science, except military engi- 
neering, and, directly or by implication, 
includes within its scope mechanical, min- 
ing, electrical, and sanitary engineering, 
and naval architecture. It was long be-- 
fore important discoveries in the realm 
of physical science, and epoch-making 
inventions and improvements in the me- 
chanical arts opened new fields of indus- 
trial activity, which broadened the field 
covered by the engineer, and were reflected 
in a differentiation of the profession, re- 
sulting, in Great Britain, in the organiza- 
tion of the Institution of Mechanical En- 
gineers in 1847, the Iron and Steel In- 
stitute in 1869, and the Society of Tele- 
graph Engineers and Electricians in 1871, 
which, in 1889, became the Institution 
of Electrical Engineers. 

Coming now to our own country, the 
American Society of Civil Engineers was 
organized in 1852, the American Institute 
of Mining Engineers in 1871, the Ameri- 
can Society of Mechanical Engineers in 
1880, and the American Institute of 
Electrical Engincers in 1884. While 
these are the distinctively national en- 
gineering societies, there are other tech- 
nical associations like the Society of 
Naval Architects and Marine Engineers, 
the American Society of Heating and 
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although of national importance, do not 
come within the scope of this address. 

There are many other professional 
bodies in the United States also identified 
with the engineering profession, some of 
them of a national character, which, in 
addition to professional activities, are or- 
ganized for commercial relations, and 
whose members consist largely of business 
corporations. To this class belong the 
National Electric Light Association and 
the Association of Edison Illuminating 
Companies. 

There are also others that are largely 
local in character, such as the Pacific 
Coast Transmission Association, the En- 
gineers’ Society of Western Pennsylvania, 
and the league known as the Association 
of Engineering Societies, which represent 
a total membership of 1,766, in eleven 


local engineers’ clubs or societies. 

In this review we shall confine our at- 
tention to the four national engineering 
societies first referred to, with some refer- 
ence to the corresponding bodies in Great 
Britain and on the Continent. . 

The membership of these bodies, divided 
into classes according to the last official 
reports, is given in the following table; 
as a matter of general interest there is 
also added a corresponding tabulation of 
the more important European engineer- 
ing societies. 


FOREIGN ENGINEERING SOCIETIES, 


Date of Report. | 


Name and Date of Organization. : 
Institution of Civil Engineers 

(of Great Britain), 1818......] Jan. 1, 1905 
Institution of Mechanical Eo- 

gineers, 1847,..... ......... Mar. 1, 1905 
Iron and Steel Inst., 1869...... Jan. 1, 1905 
{Institution of Electrical En- 

gineers, 1889................ Aug. 31, 1804 
Verein Deutscher Ingenieure, 

TOU cs ase E ES Geter ewes Apr. 24, 1903 
Societé des Ing¢nicurs Civil de 

France, 1848................ 1901 


* Includes 136 foreign members. 
*Not including 1144 students or graduates. 


+ Originally organized as the nba f of Telegraph Engineers and Electricians in 1871. 
l 


t Not including 450 students or graduates. 
ł Not including 1107 students or graduates. 


NATIONAL ENGINEERING SOCIETIES (U. 8.). 


| Hon. 
me and Date of 
TOTANA UON. Date of Report. ag 
American Society of 
Civil Engineers. 1852 | Jan. 1, 1905 9 
American Institute of 
Mining Engineers, 
ISU aieatwscsaweas Jan. 1, 1905 7 
American Society of 
Mechanical Engi- 
neers, 1880......... Jan. 1, 1905 19 


American Institute of 


to) 


Jan. 1, 1905 


Nomina. ee sale aea Associates.| Total. 
19 2191 4116 271 #6597 
9 9351 1545 72 $3977 
11 1898 = 1909 
6 #1101 1435 1761 $4808 
6 17543 17549 
3691 

Full Associat Junic 
Menibers: Monibere. Associates. Menibers: Total. 

ak as GT _ ti, Ea ee 

1795 903 127 #367 3203 
3483 wens | 190 8680 
1915 oe 237 609 2780 
481 2851 | 3334 


* Including 27 fellows. 


Ventilating Engineers, the American 
Street Railway Association, etc., which, 


A study of the annual reports of these 
bodies and of their constitutions and by- 
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laws is of considerable interest, as showing 
their progressive expansion, growing 1n- 
fluence, and higher professional standing 
from year to year, and the lines along 
which these developments take place. We 
shall not undertake a retrospective anal- 
ysis, however, but rather confine ourselves 
to a comparative study of the methods 
of organization and business administra- 
tion of the four national engineering so- 
cieties, as revealed in their last annual 
reports. 

It should be stated at the outset that 
this study is not undertaken with the view 
of criticising the methods followed, or 
results accomplished by our sister societies, 
but for the purpose of profiting by their 
experience, and, if possible, avoiding in 
our own rapidly growing body any ab- 
normal development which may detract 
from its efficiency as a whole, or result in 
purely local development at the sacrifice 
of general usefulness and national stand- 
ing. 

One of the first questions we encounter 
is the grades of membership, then the 
requirements of admission to them, and 
the method of election. These questions 
are of fundamental importance and are 
worthy of the closest attention because 
upon them more than upon any other 
feature of the organization must depend 
the professional standing of the society 
and its healthy growth in membership 
and influence. There is no honor within 
the gift of the society that requires the 
exercise of so much judgment, such 
fidelity to its interests, such conscientious- 
ness, impartiality, and impersonality as 
membership on the board of examiners 
or committee on admissions, and it is 
deserving of the highest’ recognition. 

The requirements for honorary mem- 
bership demand no lengthy discussion, as 
the practice of all societies is essentially 
identical in this respect. 

The requirements for full membership 
vary greatly in the four societies, as we 
shall see from abstracts from their con- 
stitutions. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 
CONSTITUTION—ARTICLE II—MEMBERSHIP. 


2. A member shall be a civil, military, 
naval, mining, mechanical, electrical, or 
other professional engineer, an architect or 
a marine architect. He shall be at the time 
of admission to membership not less than 
thirty years of age, and shall have been in 
the active practice of his profession for ten 
years; he shall have had responsible charge 
of work for at least five years, and shall 
be qualified to design as well as to direct 
engineering works. Graduation from a school 
of engineering of recognized reputation shall 
be considered as equivalent to two years’ 
active practice. The performance of the 
duties of a professor of engineering in a 
technical school of high grade shall be taken 
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as an equivalent to an equal number of 
years of actual practice. 


AMERICAN INSTITUTE OF MINING EN- 


GINEERS. 
CONSTITUTION—ARTICLE II—MEMBERS. 


Sec. 3. The following classes of persons shall 
be eligible for membership in the Institute; 
namely, as members all professional mining 
engineers, geologists, metallurgists or chem- 
ists, and all persons practically engaged in 
mining, metallurgy or metallurgical engi- 
neering. 


AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS. 
CON STITUTION—-MEMBERSHIP. 


C 9. A member shall be thirty years of 
age or over. He must have been so con- 
nected with engineering as to be competent, 
as a designer or as a constructor, to take 
responsible charge of work in his branch of 
engineering, or he must have served as a 
teacher of engineering for more than five 
years. 


INSTITUTE OF ELECTRICAL EN- 
GIN EERS. 
CONSTITUTION—ARTICLE II—MEMBERSHIP. 


2. A member shall have been an associ- 
ate, and at the time of his transfer to mem- 
bership he shall be not less than twenty- 
seven years of age, and shall be: 

a. A professional electrical engineer; or 

b. A professor of electrical engineering; or 

c. A person who has done important 
original work, of recognized value to elec- 
trical science. 

3. To be eligible to membership, as a 
professional electrical engineer, the applicant 
shall have been in the active practice of his 
profession for at least five years; he shall 
have had responsible charge of work for at 
least two years, and shall be qualified to de- 
sign as well as direct electrical engineer- 
ing .works. Graduation from a school of 
engineering of recognized standing shall be 
considered the equivalent of one year’s ac- 
tive practice. 

4. To be eligible to membership as pro- 
fessor of electrical engineering, the appli- 
cant shall have been in responsible charge 
of a course of electrical engineering at a col- 
lege or technical school of recognized stand- 
ing for a period of at least two years. 
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It will be seen that two of the societies 
fix an age limit of thirty years, one of 
twenty-seven years, and one fixes no limit; 
one society requires professional practice 
for ten years, one for five years, and two 
set no limit; three of the societies require 
professional competency in designing as 
well as constructing or directing engi- 
neering works, and one requires the appli- 
cant to be professionally or practically 
engaged in the branch of engineering with 
which the organization is identified. 

In the case of the mechanical engineers 
and the civil engineers the election is by 
ballot of the membership at large after 
approval by the executive board or coun- 
cil; in the ease of the mining engineers 
and electrical engineers, election is by 
direct vote of the board of directors, in 
the latter after submitting the names to 
the membership at large, in the former 
without such submission. In the mining 
engineers, mechanical engineers, and elec- 
trical engineers the application is first 
passed upon by the board of examiners 
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and then by the executive board or coun- 
cil; in the case of the civil engineers it is 
passed upon by the board of directors 
without action by an examining board. 
The electrical engineers’ constitution re- 
quires that all members shall first be 
elected as associates, and then transferred 
by the board. 

It will be seen from the above how dif- 
ferent are the requirements for full mem- 
bership in the several societies, and how 
varied is the procedure for election. It 
would seem at first thought that the more 
explicit the constitution in its exact de- 
finition of the conditions for membership 
the easier it would be for the membership 
committee to act, but this is by no means 
always the case, as it often prevents tak- 
ing a broad view of the candidate’s eligi- 
bility and is liable to exclude desirable 
material on technical grounds, although 
on the other hand it is a protection against 
loose interpretation of the requirements 
by careless examiners. It would seem that 
a better division of responsibility and a 
more direct control of the class of men 
admitted to membership ought to result 
by giving wide publicity to their candi- 
dacy and election by ballot of the mem- 
bership at large, after the candidates have 
passed the scrutiny of the board or an 
examining committee. A young society 
covering a branch of engineering that has 
but. recently become specialized can not in 
the beginning impose rigorous require- 
ments as to age limit or time of profes- 
sional service, and the branch of engineer- 
ing may be such as to make it difficult to 
impose severe technical requirements. 

In the case of the civil engineers the 
accepted definition is sufficiently broad to 
cover applicants who are professionally 
engaged in any of the other branche: of 
engineering; the mechanical engineers’ 
definition is somewhat less comprehensive ; 
that of the mining engineers is still less 
so, while that of the electrical engineers is 
really restrictive to professional electrical 
engineers. Under our Institute’s constitu- 
tion, however eminent a man mav be as 
a civil, mechanical, or mining engineer, 
he may not fulfil the qualifications of an 
electrical engineer. It will thus be seen 
that anything like standardization in the 
matter of requirements is wholly out of 
the question, although a greater uni- 
formity in requirements and procedure for 
election would be advisable? It is diffi- 
cult for an applicant in every respect 
qualified for full membership in our In- 
stitute to understand why it should be 
necessary for him to pass through the 
preliminary, or, as it were, probationary 
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grade of associate, and then be transferred 
to full inembership, but the constitution 
is clear on that point. Applicants whose 
superior qualifications would entitle them 
tu Immediate election to full membership, 
after their election to the preliminary 
grade of associate—which would take 
some time, several months at least—are 
lable not to make application for trans- 
fer, with the result that many remain 
in the associate grade who should cer- 
tamly be transferred, and when they find 
the cause of the delay are likely to criticise 
the administration. 

We now come to the consideration of 
the other grades of membership, associate 
membership, associates, juniors, etc. It 
would lead us too far afield to treat each 
grade in full and we shall confine ourselves 
to some general observations. It is nec- 
essary to provide one or more grades for 
young men just entering professional life 
through which they can rise, as they ac- 
quire experience, to the dignity of full 
membership; but it is necessary also 
to provide for another class of men who, 
though not professional engineers, never- 
theless cooperate with them, and conduct 
engineering works, while at the same time 
acting as executive heads or business 
managers. To such men, eminent in their 
particular branches of activity, it is 
humiliating to be placed permanently in 
an inferior grade of membership with the 
beginners in professional service; the 
situation could be satisfactorily met by es- 
tablishing the grade of associate, junior, 
and associate membership, to represent 
successive steps in the advancement to 
full membership, the associates forming 
a class by themselves. 

We now come to the question of dues, 
aud at the same time we may with ad- 
vantage consider the general question of 
income and expenses, or the cost of con- 
ducting the business of the societies. 

The expense of membership in the sev- 
eral societies is as follows: 
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Union Engineering Building, and as they 
now have roughly about the same mem- 
bership, it would seem desirable to have 
membership dues as nearly uniform as 
practicable. 

It is probable that the entrance fees of 
our Institute might be revised without 
disadvantage by increasing the entrance 
fee for associate to at least ten dollars, 
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pose of invidious comparison; the table 
of receipts and disbursements per member 
is subdivided under appropriate heads as 
accurately as they can be compiled. These 
figures do not include extraordinary re- 
ceipts and disbursements, but, as far as 
can be learned from the annual reports, 
they cover only the regular and ordinary 
items of income and expenditure. 


RECEIPTS AND DISBURSEMENTS PER YEAR PER MEMBER, 


RECEIPTS. 
Civil. Mining. Mechanical.! Electrical. 
Entrance Tees cecco Gin cae Socata toad eta. aaa eewes $2.59 $0.28 $2.45 $0.83 
OA E E E hel yee cae EE ae 16.99 10.64 14.04 9.30 
Transactions, sales and advertisements............... 1.86 2.09 1.64 1.70 
Badges and certificates................. 0. cee eee eee 65 re neua 28 
Titeres csr ee sharon eek pete Na ea ALAR elt WORE 36 34 piga 21 
$22.45 $13.35 $18.13 $12.32 
DISBURSEMENTS. 

TRANSACTIONS 6455.6 toss Se do dew da wwe nd dh as eke aaa $4.63 $).28 $7.50 $3.7 
Salaries CG: secon se hn whi erent ee RRS 6.13 4.22 3.99 2.20 
Meeting €X DENSES eryr ir ond sera al aoura nea oa 29 380 U4 82 
Library, including rent and sualaries.................. „30 80 389 8i 
RON E hice sole O E EEE E ae 2.84 74 2.79 75 
Stationery and miscellaneous printing............ 62 34 i 1.19 70 
Postato pi ie tena here ake aed Gu Al Meee oe ae 1.10 1.02 26 66 
Gencral expenses......... eee ate etary TENE 34 AT lt 54 
Badges and certificates. ........... 0... ccc cece eee eee 50 ee 33 25 
Express ont oo ours lea EEE Mean ae me wae 83 ee uae 
Totala eccsteteeanteneie. Be —maetietetetss aunt $16.75 $14.00 $17.50 $10.72 
Credit balance per member...................00 e000. 5.7 B85 | 63 | 1.60 


and requiring payment of an additional 
fifteen dollars on transfer, making a total 
of twenty-five dollars for full member- 


‘ship. An increase in annual dues, also, is 


not at all improbable in the near future, 
and they might with advantage be in- 
creased to fifteen dollars for resident as- 
sociates (within fifty miles of New York) 
and to twenty-five dollars for resident 
members; this increase for resident mein- 
bership would seem to be warranted by 
the greater advantages enjoyed by the 
members residing in or near New York, 
more especially after occupancy of the 
Union Engineering Building. 

Let us now consider the annual receipts 
and disbursements per paying member per 


| Entrance Fees. Annual Dues. Foreign. 
| co 
$ - - m- 
Juniors. | Amo | Mom suntors| ASO Meme | Amo | Mem 
| 
American Society Civil Engi- | | 
NOTH: vic een Sinerea seu became | $10 | $20-25 | $30 | $10-15 | B10-15 $15-235 
American Institute Mining 
Engineers........... 000085 T 10 10 | 10 10 
American Society Mechanical | 
Engineers, ... 0.0... cece eee 15 25 25 10 | 15 15 ! 
American Institute Electrical | | 
Engineers...........00005 ba 5 15 | 10 15 ö | 10 


In view of the new relations entered 
into between the three national engineer- 
Ing societies that are to occupy jointly the 


year in the four societies. These figures 
are presented purely as a matter of gen- 
eral interest and not at all for the pur- 


It should be borne in mind that no de- 
ductions of value can be drawn from a 
comparison of these figures alone. ‘Take 
the cost of the transactions for instance, 
in order to make a comparison of the 
relative economy with which this item 
is handled in the several cases, it would 
be necessary 1n each instance to know the 
number of pages and cuts, and the num- 
her of advance copies distributed at meet- 
Ings, or monthly advance publications sent 
to members in addition to the regular an- 
nual volumes. The figures therefore 
represent the amounts which are being 
spent on the several items, rather than 
a comparison of their economic handling: 
it would be fallacious to assume that the 
figures necessarily represent the compara- 
tive economy with which the societies 
conduct their affairs as indicated by the 
items in the table. 

It may also be interesting to compare 
the receipts and disbursements per In- 
stitute member within the past five years, 
during which the membership has in- 
creased from 1,260 to 3,460. (See page 
234.) 

Our next concern is with the officers of 
the societies and the methods of nominat- 
ing and electing them. A truly 
national society should draw its member- 


ship from all parts of the country, 
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and should afford representation, 
through its officers and those on its 
administrative committees, to the mem- 
bership at large; in other words, it should 
select its officers as far as possible with a 
view to their geographical distribution. It 
is admitted ihat this plan is difficult 
owing to the opportunities afforded to 
practising engineers by large enterprises, 
whose administrations, technical as well 
as financial, are generally located in the 
important commercial centres. For this 
reason the important groups of members 
are found in the large cities, and from 
them are drawn the majority of the off- 
cers, such selection being emphasized by 
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Civil Engineers several years ago. Such 
a plan would provide geographical repre- 
sentation and at the same time discourage 
unseemly electioneering and advertising 
by circular for the coveted posts of honor. 
It is thought by some members that our 
own Institute could with advantage 
modify its procedure in this direction. 
We would add further that it would 
be to the advantage of the interests of the 
Institute if the officers elect were to take 
office at the close of the annual meeting, 
or at latest as the last act of the 
annual convention. The supersession of the 
retiring president and officers and the in- 
stallation of their successors should be 
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RECEIPTS AND DISBURSEMENTS PER YEAR PER MEMBER. 
During each fiscal year for the past five years. 


1903 1904 


WORE ve usuinceewese rabies baad doe atid s Sete ET 1901 1902 1905 
Membership sco cece caets n ta E OEA Er aden 1260 1549 2230 3027 3460 
RECEIPTS PER MEMBER. | 
Hentrance es ssri cresci e s eceh ese cee dee seats $0.61 | $1.16 | $1.59 | $1.65 | $0.88 
DUC. carne d BASS eerie ieee Gk DA week 8.61 | 10.06 9.01 9.33 9.30 
Transactions, sales and advertising......... o ...... 1.03 1.54 1.79 2.11 1.70 
BOGOR rereana EnEn entra Be newhs EASRA 18 26 35 .89 28 
TutereSt 2. esos diek akero POEET EENE Mes BOCES es 12 24 21 18 21 
$10.55 | $18.26 | $12.95 | $13.66 | $12.32 
' DISBURSEMENTS PER MEMBER. 

Transactions.. ..........sensesnoraoscersesrorcoreeco $2.83 | $3.50 $4.67 | $8.43 | 93.77 
A E E Goth E E E E E E OE wee awicinee 2.49 2.78 2.49 2.50 2.20 
Meeting expenses ....... 0... cece cece eee eect e wees 1.05 1.18 .87 1.16 .82 
Rent cd ictcociosusecne sansa seer c te ceeschwan ts faces 94 . 94 65 79 -15 
Library, including rent and salaries.................. .55 1.85 | 1.38 1.39 -81 
n E E E E T 46 | 51 | . 69 . 66 . 66 

Stationery and miscellaneous printing................ .39 53 | . 96 1.01 7 
General expense... .....e. sues oc bd siew weeks es She eeee 33 59 52 45 54 
Bad £08 oc autokivndacetces edr EENES LERS rere ete 16 19 27 85 25 
Ekpe ssaeroaer e sas ade chase ENEE sleet 15 15 15 28 22 
Total eenden den E seaweed peer tesedns a $9.35 | $12.17 | $12.95 | $12.02 | $10.72 
Credit balance per member.................-626 6 on 1.20 1.09 1.64 1.60 


the necessities of the central administra- 
tion of the society. This procedure is 
liable, however, to operate to the disad- 
vantage of candidates qualified for the 
important posts of honor within the gift 
of the societies that are open to be sta- 
tioned some distance away from headquar- 
ters. To keep the Institute on the plane 
of national standing it should have a care 
to the broad geographical distribution of 
its officers. This end can best be ac- 
complished by having a nominating com- 
mittee, the several members of which are 
respectively selected from the same num- 
ber of geographical groups of members of 
the society, each group to consist of, say, 
300 or 400 members. Upon this com- 
mittee, in consultation with a number of 
past officers, should rest the selection of 
the official nominees. Provision should 
also be made for the filing of such nomi- 
nations as may be made directly by the 
general membership. This procedure was 
introduced by the American Society of 


an official function at a general Institute 
meeting, the lack of which in our present 
method of procedure allows four months 
to clapse after the election of officers be- 
fore they assume their duties, and within 
three months, or at most four months, 
after taking office- the active canvass for 
their successors is already under way. 

It will be admitted by all who have 
had experience in the administration of 
professional societies that it is desirable 
to eliminate every tendency toward po- 
litical agitation in connection with the 
election to honors within the gift of the 
membership, and to concentrate every ef- 
fort upon advancing the professional 
standing of the society and the interests 
of its members. It would also seem of 
advantage to have the fiscal year coincide 
with the calendar year; this would length- 
en the time between the annual meeting 
and the annual convention, and by spread- 
ing the time taken by the former over sev- 
eral days a larger attendance of the out- 
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of-town members would be secured for 
the annual business meeting and the 
annual banquet, or for other functions 
which could be held in the time available. 
The annual meeting, as held at present, 
is not markedly distinguished from the 
other monthly meetings, and there is 
usually only a month between it and the 
annual convention. With the growing im- 
portance of the financial interests con- 
fided to the care of successive adminis- 
trations the yearly business meeting 
should receive more attention, and the 
membership at large should participate in 
them to a greater degree than is the case 
at present. 

The administration of the societies 
should be in the hands of their board of 
directors or councils, and similarly the 
important standing committees, in whose 
hands rests the conduct of affairs in the 
several branches of administration, should 
be committees of the board or council. 
Such being the case it is desirable that 
their appointment should, in the begin- 
ning, rest with the board itself, and that 
one member of each standing committee 
should retire each year, and the new presi- 
dent fill the vacancies; this would be a 
much more satisfactory arrangement than 
the plan followed by our Institute at 
present, under which the responsibility 
of appointing all committees, whether 
standing, special or temporary, rests alone 
with the president. The suggested plan 
of appointing the administration com- 
mittees primarily by the board of council, 
the president filling the vacancies that 
occur each year, is not the one usually 
followed by our national societies; but 
even where all the appointments devolve 
upon the president alone, membership on 
the standing committees is limited as a 
rule to members of the board. The ad- 
vantage of selecting the standing com- 
mittees from the members on the board is 
evident; the committees are then not 
likely to follow a policy at variance with 
the wishes of the executive body, which 
would disturb harmonious relations be- 
tween the society officials and continually 
raise questions of jurisdiction. 

It is also desirable to avoid constant 
changes in the personnel of such im- 
portant committees as the finance, li- 
brary, and membership committees; pro- 
vision should be made for standing com- 
mittees of three or five members, with 
one member retiring each year, the vacan- 
cies to be filled by the incoming presi- 
dent. This plan secures continuity of 
policy, gives the committees the benefit 
of accumulated experience and relieves 
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the president of the responsibility of 
making a large number of appointments 
on entering his term of office. Such 
standing committees as the finance, mem- 
bership, library, publication, and meet- 
ings committees, or the last two consoli- 
dated into one, are necessary for all so- 
cieties, together with such other commit- 
tees as the particular field covered by 
the work of the society may require. Out- 
side of the standing committees required 
by the regular routine, it is desirable to 
avoid as far as practicable the appoint- 
ment of special or temporary committees, 
and when the special work assigned to 
them has been performed, such committees 
should be discharged. Nothing is more 
subversive of effective and energetic ad- 
ministration than board meetings at which 
an interminable series of committees 
make “no report” or the chronic “report 
of progress.” 

In case it ig considered inadvisable to 
appoint a separate committee on meetings, 
or on papers and meetings, and a com- 
mittee on publications, or editing com- 
mittee—a division of work which becomes 
necessary when monthly meetings are 
held with readings of papers and discus- 
sions, in addition to one or more annual 
meetings—it becomes necessary to define 
their respective responsibilities very 
clearly, placing upon the committee on 
meetings, or papers, the responsibility of 
accepting papers or communications for 
presentation at the meeting, and upon 
the publication, or editing committee 
alone, the responsibility for the publica- 
tion of papers and discussions, in whole 
or in part, in the official transactions of 
the society. 

It might be observed here that great 
care should be exercised so to conduct a 
society identified with a specific branch 
of engineering, that, as far as practicable, 
all of its divisions receive due considera- 
tion. In an institute of electrical en- 
gineering,. the telegraph and telephone, 
electric traction and electric lighting, the 
central station and the isolated plant, 
transmission and distribution, design and 
construction, theory and practice, in fact 
all branches of electrical engineering, 
should receive consideration, and in solicit- 
ing papers for the series of meetings held 
during the year a wide range of subjects 
should be covered so as to interest and at- 
tract the largest circle of members. 

We have already referred to the im- 
portance of conducting a national society 
on broad lines so that the members at 
large shall have a share in the benefits 
as well as the obligations of membership, 
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whether they are located near the head- 
quarters of the society or at a distance 
therefrom. It is manifest that when the 
monthly meetings, as well as the more 
important annual functions, are held at 
the headquarters of the society, the dis- 
tant members feel that they are at a dis- 
advantage, from which arises a tendency 
to form local clubs, or organizations and 
to secede from the parent society, or at 
least to lose interest in it. Our Institute 
has met this situation courageously, and 
through the initiative of Past-president 
Scott a series of local organizations was 
established, the number of which has been 
increased under succeeding administra- 
tions. These organizations have done 
much to keep up the interest in the In- 
stitute at distant points, and have un- 
doubtedly induced desirable accessions to 
our membership and been an important 
stimulant to professional activity. 

Our sister societies are facing the same 
problem and are watching the result of 
our undertaking—it can no longer be 
called an experiment—with great interest. 
But this scheme of local organizations, 
while undoubtedly successful, is develop- 
ing new problems and new conditions, and 
requires the constant care and supervi- 
sion of the central administration. 

As the close of another administrative 
year draws near I have felt it incumbent 
upon me, in the fulfilment of a duty, to 
direct your attention to some of the ques- 
tions that are before us, and to give ex- 
pression to a few thoughts that have oc- 
curred to me as a result of several years 
of experience in connection with the ad- 
ministrative work of our own society and 
a study of the methods followed by our 
sister engineering societies. 

The comparisons which have been pre- 
sented and the suggestions which have 
been offered are not made in a spirit of 
criticism, nor am I unmindful of the 
splendid work accomplished by the 
framers of our present constitution, to 
whom the highest credit is due for that 
altogether excellent instrument. But our 
Institute is growing rapidly and with its 
expansion new problems are arising; its 
field of activity is constantly broadening, 
and it should be expected, therefore, that 
modifications in its organic law may from 
time to time become necessary. 

It is in the meeting and solving of 
new problems of society administration, 
such as I have referred to, that the youth 
and enthusiasm of our members is of the 
utmost advantage; we are less handi- 
capped by precedent and tradition than 
some of our older sister societies, and we 
may therefore expect for the Institute of 
Electrical Engineers a glorious future, 
full of activity, initiative, and prosperity, 
and successful in the attainment of the 
highest professional standing, dignity, 
and usefulness. 
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UTILIZING A POWER STATION BASE- 
MENT. 


BY HOWARD 8. KNOWLTON. 


An interesting case of the expansion of 
a power plant beyond the limits of the 
generator room is shown in the accom- 
panying photograph of a corner of the 
basement in the Indian Orchard station 
of the United Electric Light Company, 
Springfield, Mass. The Indian Orchard 
plant was one of the first hydroelectric 
installations to be operated in Massachu- 
setts, and in the original layout the power- 
house design placed the water-wheels in 
the basement, driving the alternators, arc 
lighting and direct-current 500-volt gen- 
erators on the floor above through 
the medium of line shafts, pulleys 


and belts. As the company’s busi- 
hess increased, the generator room 
became well filled with apparatus 


so that at the present time the floor is 
occupied by three 330-kilowatt machines, 
and one 400-kilowatt generator, all being 
of the Stanley inductor type alternators, 
besides a number of arc and direct-current 
machines, two switchboards and a counter- 
shaft. About fifty feet of extension have 
been added to the generator room. 
Recently a 600-kilowatt General Elec- 
tric revolving field-type generator with a 


BASEMENT OF INDIAN ORCHARD POWER 
STATION. 


belted exciter was installed at the plant. 
In order to secure the higher efficiency 
and greater simplicity of direct-connection 
between the water-wheel and alternator 
the machine was set up in the basement, 
as shown, upon a brick foundation, an 
opening suitably railed being cut in the 
generator-room floor above to enable the 
attendant to watch the opcration of the 
equipment. Considerable space has also 
been saved by the arrangement, which ap- 
pears to work out very well in spite of 
the rather unusual disposition of the out- 
fit in a basement corner. In the opera- 
tion of revolving field alternators little 
attention is ordinarily required at the 
machines themselves, control being at the 
switchboard, and, in the case at hand, in- 
spection of bearings and exciter brushes is 
easily made via a convenient stairway con- 
necting the two floors. There would 
seem to be no good reason why in special 
cases generators should not be thus lo- 
cated, in view of the parallel practice of 
placing the auxiliaries of turbo-alterna- 
tors in open basements beneath the engine 
room proper. 
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WIRE INSPECTION. 
NEW RULBS OF TESTING INSULATED WIRES. 


In May of the present year a meeting 
was held at the headquarters of the 
National Board of Fire Underwriters, 
32 Nassau street, New York, and an 
organization known as the “Wire Inspec- 
tion Bureau” was formed. Ira W. Henry, 
vice-president of the Safety Insulated 
Wire and Cable Company, was elected 
president of the bureau, and J. C. For- 
sythe, chief inspector of the New York 
Board of Fire Underwriters, was elected 
treasurer, with a governing committee con- 
sisting of the following: W. H. Merrill, 
Jr., of the Underwriters’ National Labora- 
tories, of Chicago; C. M. Goddard, chief 
inspector of the New England Fire Under- 
writers’ Association; Dr. Wm. M. Habir- 
shaw, general manager of the India Rub- 
ber and Gutta Percha Insulating Com- 
pany, and George A. Cragin, of the Ameri- 
can Steel and Wire Company. Hugh T. 
Wreaks, of 32 Nassau street, New York, 
has been elected secretary by the bureau, 
which will pass on all rubber-insulated 
wire manufactured, and, it is announced, 
only such wire as the bureau approves will 
be allowed in the wiring of buildings. 

A circular has been sent out by Secre- 
tary Wreaks which includes the following: 


This bureau is to draw specifications 
for testing of rubber-insulated wire, 
manufactured under the rules of the 
National Board of Fire Underwriters, to 
decide on such tests, and when and how 
they are to be made. Also to appoint 
the necessary electrical inspectors, three 
being considered sufficient at present, 
which inspectors shall from time to time 
visit the testing laboratories of any fac- 
tories making rubber-insulated wire and 
make, supervise and verify tests specified 
by the bureau. 

The expense of these inspectors to be 
paid by fees collected from the manu- 
facturing companies whose product is 
tested, each company paying its share in 
proportion to the amount of wire manu- 
factured. 

For the purpose of collecting the money 
to cover these expenses, stamps will be 
issued by the Wire Inspection Bureau 
and sold to the different manufacturers 
at a charge of one cent per hundred feet 
of wire tested. These stamps to be at- 
tached to the coils of tested wire by the 
manufacturers themselves, and to serve 
as a guarantee that wire so stamped has 
successfully withstood the tests specified 
by this bureau. l 

The majority of the rubber-covered 
wire manufacturers have recently agreed 
that on and after October 1, 1905, all 
National Code wire manufactured by 
their companies will be made up under 
the new specifications and duly tested, 
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and will bear identification mark of 
the Wire [nspection Bureau. It is under- 
stood that a reasonable time will be al- 
lowed after this date for the disposal of 
code wire not bearing the stamp of ap- 
proval of the Wire Inspection Bureau, on 
all such wire manufactured before October 
1, 1905, and with this understanding the 
October list of electrical fittings will con- 
tain the names of all rubber-covered wire 
manufacturers agreeing to the tests of the 
Wire Inspection Bureau on their products, 
and to the use of identification stamps 
of Wire Inspection Bureau guarantee- 
ing that these tests have been properly 
made. 

The Wire Inspection Bureau will supply 
identification stamps to the rubber-covered 
wire manufacturers as may be required 
by the latter, and on receipt of their order 
for the same. These stamps will be for 
250 feet, 500 feet and 1,000 feet coils, 
and will cost at the rate of one cent per 
100 feet. No wire will be considered as 
having been tested which does not con- 
tain an identification stamp. (Stamps to 
be of linen paper and to be securely 
fastened to the shipping tags attached to 
wire coils.) Stamps will have serial num- 
bers and on coils of less than above speci- 
fied lengths where stamps specify more 
wire than coil contains, a credit for excess 
in stamp value can be obtained from the 
Wire Inspection Bureau on presentation 
of the facts in writing, giving size of 
wire, destination, number of feet and 
serial number of stamp used. All stamps 
to be cancelled by manufacturer when 
used, the date of manufacture of wire 
also being plainly shown. Wire Inspec- 
tion Bureau specification giving factory 
tests which will be required on all wire 
having approved stamps will be ready in 
a few weeks, and will be furnished to 
manufacturers of National Electric Code 
wire, 

Kindly read this letter over carefully, 
so that we may be sure that you under- 
stand the plan given, and in order that 
no apparent discrimination may be made 
against you next October through your 
not being fully advised of the scope and 
intent of the Wire Inspection Bureau. 

Advise whether or not you decide to 
avail yourself of the services offered so 
that we may plan accordingly, and let 
us know as soon as possible how many 
identification stamps you will require and 
the proportionate number for 250-foot, 
500-foot and 1,000-foot coils. 


Mr. Henry, the president of the bureau, 
states to the ELECTRICAL REVIEW, that 
“the Wire Inspection Bureau was organ- 
ized to improve the outfit of rubber insu- 
lations, especially so in places where it 
increases the fire risks. There have been 
so many fires attributed to defective insu- 
lation throughout the United States, that 
the principal companies making this ma- 
terial decided some active steps should be 
taken, whereby the new manufacturers 
entering the field for this line of goods 
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should be kept up to a certain standard, 
which has been maintained for years by 
the older companies.” 


The ELEcTRICAL REVIEW interviewed a 
number of the wire manufacturers inter- 
ested and learned that they quite gen- 
erally approved of this plan of testing 
the output. 


Alfred F. Moore, of Philadelphia, 
though disclaiming any desire for pub- 
licity, said that his company would be 
very glad to cooperate with the Bureau 
of Laboratories in this effort to establish 
a higher plane for electrical wiring and 
considered their work worthy of commen- 
dation and support. 

John C. Bridgeman, general manager 
of the Hazard Manufacturing Company, 
said: “there is nothing we have to say 
with respect to the circular letter of the 
Wire Inspection Bureau except to com- 
mend the methods they propose to use 
for securing wires of proper excellence 
and uniformity.” 

Fred J. Hall, assistant general man- 
ager of the India Rubber and Gutta 
Percha Insulating Company, in the ab- 
sence of Dr. Habirshaw, said: “in common 
with all members of the Rubber-Covered 
Wire Manufacturers’ Association we are 
heartily in favor of any practical method 
of inspecting and testing that has for its 
object the raising of the standard of 
insulation.” 

Henry A. Reed, secretary of the Bishop 
Gutta Percha Company, said: “this ar- 
rangement seems to be about as long a 
step in the right direction as is practical 
at present. We always favor anything 
reasonable which raises the standard of 
excellence and helps to guarantee that the 
purchaser gets what he pays for. Wires 
which stand the proposed tests must be 
fairly insulated and certainly free from 
present holes.” 

One large company expressed itself as 
follows: “We believe that this action, 
which is somewhat comparable with the 
government inspection which obtains in 
Germany, will naturally tend to improve 
and maintain the quality of the product, 
and in such condition is of definite value 
to the interested, particularly where elec- 
trical construction is affected.” 

Several of the wire manufacturers were 
interviewed but did not desire to be 
quoted at the present time. 


The new electro-technical laboratories 
at Liverpool University, were opened by 
Sir Joseph W. Swan, on Saturday July 8. 
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RAPID TRANSIT IN GREAT CITIES.’ 
BY WILLIAM BARCLAY PARSONS. 


One of the outcomes of modern civiliza- 
tion has been to collect populations into 
large centres, and with such segregation 
there has arisen a series of problems of 
which our forefathers took no heed at 
all or at most but little thought. A large 
citv entails the supply of its people with 
light, heat, power, food, water, drainage, 
housing, pavements, and means of inter- 
communication. All of these problems, 
except the last, increase in difficulty and 
importance, substantially in direct ratio 
to the size of population. With transpor- 
tation, however, the increase is as the 
square or even as the cube. Double the 
size of a city and you have not only twice 
as many people to carry, but you must 
carry them twice as far; and as the minute 
and not the yard is usually the proper 
unit of distance, doubling the distance 
means a doubling of speed. In New 
York, with its population of 3,750,000, 
there are being carried now on the surface, 
elevated and subway systems paying pas- 
sengers, exclusive of so-called transfers, 
1,200,000,000 per annum, a number very 
much greater than the number of passen- 
gers on all the steam railroads of both 
the American continents from the At- 
lantic to the Pacific, and from that most 
northern of all railroads, the Wild Goose 
Railway, near Nome, Alaska, within the 
Arctic Circle, to the most southern one 
in South America, the State Trunk Line, 
of Chili. London with its population of 
over 6,000,000, but with inferior intra- 
urban railway facilities, carries about the 
same number as New York; while Paris, 
Berlin, Hamburg, Boston, Chicago and 
St. Louis are fast following in the leaders’ 
tracks. Such figures need no further com- 
ment or explanation to indicate the di- 
mensions of the problems of transit in 
great cities, and the difficulty of properly 
meeting the continual demand for in- 
crease in facilities as cities grow. 

The elevated railroad is essentially an 
American design, having been suggested 
first by Colonel Stevens, of Hoboken, 
N. J., as early as 1830, only five years 
after the first steam passenger line was 
opened in England, and two years after 
a similar event occurred in America. It 
was not, however, for forty years that the 
suggestion was given practical application, 
and then to avoid in New York the diff- 
culties experienced in London of working 
an underground line by steam locomotives. 


1 Abetracted from an address delivered at Purdue 
University. 
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This form of construction was extended in 
New York, or what is now the boroughs 
of Manhattan and The Bronx of that city, 
during the following ten years, resulting 
in the present elevated system, with a 
length of thirty-eight miles of route. 

We will now take up the other form of 
rapid transit railroad, the one beneath the 
surface. The first line of this character 
to be constructed was in London in 1865, 
but there the results of operating by 
steam locomotives were so disagreeable 
that no other similar move was made until 
another kind of motive power was pos- 
sible. The next contemplated power was 
the cable, and the line built to receive it 
was the City & South London, the first 
of the so-called “tubes.” But before it 
was completed in 1894, the practical feasi- 
bility of electricity as power on a large 
scale for transportation purposes had been 
amply demonstrated, so that an electrical 
and not a cable plant was installed. The 
attending success showed that it had be- 
come possible to use, with comfort and 
cleanliness, the great subsurface for tran- 
sit purposes, a space hitherto considered 
of value only as a place wherein to bury 
sewers, water and gas mains in haphazard 
and disordered confusion. It is especially 
this use of the ground beneath our streets 
to which I desire particularly to direct 
attention. 

The construction of the City & South 
London, with its electric installation, es- 
tablished a new order of things in two 
ways. First, it showed the feasibility 
of the new form of power application. 
Second, it showed the feasibility of tube 
construction. From this success a rapid 
development of underground construction 
began, and railroads of this character have 
since been built in Buda Pesth, Paris, 
Berlin and Glasgow in Europe, and in 
Boston and New York, with one now 
building in Philadelphia. Constructively 
speaking, these railroads are of two quite 
different types, the very deep, and the very 
shallow. The former is represented by 
the tubular construction. Although this 
form of construction was first put to a 
practical completion in England, it is 
really of American origin, a short sample 
line having been constructed some forty 
years ago in New York by Mr. A. E. 
Beach, which sample still exists. In Eng- 
land it was developed by the late Mr. 
Greathead, in the city of South London, 
and afterward by other engineers on 
three other lines, with two more now 
building. 

In the matter of operation, substan- 
tially the same general principles apply to 
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all rapid transit railroads, where the prob- 
lem 18 how to move the greatest number 
of people over a given distance with the 
minimum of expense. Unless the mono-rail 
system possesses sufficient advantages to 
overcome their disadvantages and compel 
their adoption, nothing better has yet ap- 
peared than the ordinary railroad track 
of standard gauge. This track should be 
of the heaviest type regardless of the light 
rolling stock, especially if high speed is 
to be attempted. Curves should be care- 
fully spiralled, and superelevation given, 
not according to a fixed rule, but varying 
with each curve and adopted to the speed 
that trains will make at that particular 
point. With cars you will find a field 
wide open for fertility in design, and 
where there is a contest between advocates 
of end doors versus side doors. Except 
for the all-metal cars recently introduced 
in the New York subway to eliminate fire 
risk, there is not much of striking novelty 
advanced, and nothing that has any great 
bearing on economy of operation except 
the facility to unload and load passengers. 
Every second’s delay at a station repeated 
by every train, say, four times per mile, 
and at train intervals of one minute, 
means an increase in the number of trains 
required to maintain a given service. In 
spite of many manifest advantages of side 
doors, the tendency of practice is toward 
the type of American car with end doors, 
such cars having been adopted on the 
several lines in London and on the re- 
cently constructed combined subway and 
elevated in Berlin. | 

In the matter of motive power, the 
greatest advance has been made, and there 
probably remains the greatest possibility 
for future improvement. The steam loco- 
motive, quite apart from the objection- 
able features of smoke, has already been 
permanently relegated to the scrap heap. 
For the moment, electricity is the only 
form of power that satisfies the require- 
ments of the problem, and it will so con- 
tinue until disturbed by some other. In 
order to maintain speed with frequent 
stops, the motors must have a high power 
of acceleration. In this respect the steam 
locomotive is sadly deficient. The best 
rate that the engines on the New York 
elevated could reach on loaded trains was 
0.6 mile per hour per second, while the 
electric motors can give in actual practice 
1.5 miles per hour per second. That is, 
in the first case twenty seconds were re- 
quired to develop a speed of twelve miles, 
while only eight suffice in the latter case. 
Furthermore, the electric motors can be 
distributed throughout the train and so 
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avoid heavy concentration. On:an express 
train of cight cars in the New. York sub- 
way there are five motor cars; with two 
axles each, equipped with 200-horse-power 
motors, so that the total power per train 
is 2,000 horse-power. This is the nominal 
rating, but the actual power, during a 
possible period of overload when acceler- 
ating, is at least twenty-five per cent 
greater. To equal this in steam locomo- 
tive practice would call for two locomo- 
tives of the heaviest passenger type. 
These motors thus distributed through the 
train are, of course, under simultaneous 
control by the motorman at the head of 
the train, or in case of emergency at any 
other point. 

Power for these motors is produced in 
large central plants. The largest of such 
plants as yet constructed is that of the 


New York subway, where the main units 


have an output capacity of 10,000 horsc- 
power, and where the total capacity of the 
whole plant, including subsidiary engines, 
is 135,000 horse-power. The current as 
produced is of the alternating variety, and 
is generated at a pressure of 11,000 volts. 
As such it is carried to nine substations, 
averaging about two and one-half miles 
apart, where it is transformed to direct 
current and reduced in voltage to about 
600 and thus fed to the line. The total 
weight of copper in the transmission 
cables on twenty-one miles of road in 
operation is over 6,500 tons, which would 
have been much increased if direct cur- 
rent alone had been used, and could have 
been reduced if alternating current could 
have been used throughout. The advance 
in design of the structural parts of ele- 
vated railroads or of subways with reen- 
forced concrete walls has substantially ex- 
hausted any great possibilities in economy 
of design. This, however, is not true in 
respect to power and its application. The 
cost of power per car-mile by steam opera- 
tion on the New York elevated was 12.18 
cents; by electricity, under methods em- 
ployed to-day, it is 9.47 cents, a reduction 
of nearly twenty per cent, while at the 
same time the average speed through 
quicker acceleration has been raised from 
thirteen to fifteen miles per hour. It is pos- 
sible that, by means of higher steam press- 
ure, turbines in place of reciprocating en- 
gines, higher voltage for transmission, the 
use of alternating-current motors working 
at 3,000 volts, this cost can be still further 
reduced without imagining any radical 
departure from existing standards in 
practice. 

In regard to operation, all but one of 
the rapid transit systems so far built are 
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an extension of the principles of the sur- 
face service, that is, cars in units or in 
trains stopping at all stations. In New 
York, partially on the elevated lines, but 
more particularly in the new subway, the 
principle has been established in differen- 
tiating between the short and long- 
distance traveler, and in giving to the 
latter a special train service on separate 
tracks, stopping at stations about one and 
one-half miles apart instead of one- 
quarter mile. This marks to date the 
maximum development in rapid transit 
facilities, a development, however, that 
will probably soon be repeated elsewhere, 
and will eventually be exceeded in New 
York by an express service with even 
higher speed, that is,-with fewer stops. 
Let us now turn from the engineering 
consideration of the question and briefly 
take up the legal aspect. The first es- 
tablished lines of transit were the omni- 
buses, which differed so little from other 
vehicles that their use of the public high- 
way without special charge or tax was 
considered an obviously proper use. When 
the omnibus gave way to the horse car, 
it was held that such use was still proper, 
as the horse car was but an omnibus run- 
ning on fixed lines, and the right to use 
public streets without payment was 
granted by the public authorities to street 
railway corporations. To-day, in prac- 
tically every city in the United States, we 
find electric cars, the successors in turn 
of the horse cars and of their privileges, 
using public streets without franchise pay- 
ment or at most with small ones. Such 
a result was not foreseen when omnibuses 
were first started. Now our economists 
are agitating a reversal of policy and de- 
manding either that a proper payment 
shall be made for the right of way or that 
the title shall remain in the municipality, 
and that the right to run shall not be 
under a fixed grant but under a lease. 
The modern rapid transit railroad is an 
exceedingly costly structure. The tubular 
railroads for two tracks, including sta- 
tions and ` equipment, are costing in 
London about £800,000, say $4,000,000 
per mile. Portions of the New York sub- 
way, with four tracks but exclusive of 


equipment, cost $5,000,000 per mile, and | 


the total cost of the structure for twenty- 
four miles, of which six miles are elevated 
and therefore comparatively much less ex- 
pensive than the subway, cost $2,000,000 
per mile, and the equipment will add 
$750,000 per mile in addition. A large 
modern urban railroad represents, there- 
fore, a great aggregation of capital and 
the forming of a corporation with nec- 
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essarily great power, both financial, social 
and political. In this respect some people 
sce such danger that they are demanding 
that all such railroads should belong to 
the municipality in which they are located 
and be operated by it. In England, where 
this movement has progressed further 
than here, many of the surface railways 
have been bought by the public authori- 
ties. As to the success of the movement 
there are widely different opinions. The 
experiment has not reached a definite con- 
clusion. While awaiting the outcome no 
municipality has as yet undertaken to own 
and operate a rapid transit railway, 
although such ownership, withcut opera- 
tion, has been retained in three cases. 

The existing lines maintain their cor- 
porate existence in two ways, either by 
proprietary right, or by lease from the 
municipality. As examples of the former, 
are the London railways and the elevated 
roads in New York, where special privi- 
leges have been conferred by law on the 
corporations, and they own, in their own 
right, the lines they have built. As ex- 
amples of the latter, are the railways in 
Paris, Boston and New York. In each 
of these cases the subways were built by 
the city itself, out of public funds, and 
then leased to a private company to be 
operated by it. In Paris the railroads 
are first built by the city at its own cost 
and by its selected contractors, and then 
turned over, as each piece is completed, to 
the same lessor company to be operated by 
it, the company paying to the city of Paris 
one-third of the gross receipts as rental. 
If this sum exceeds the interest on the 
cost, the city of Paris is the gainer, other- 
wise a loser. The authorities, therefore, 
see to it that the work is economically 
conducted to keep down the interest 
charges, and that routes are selected which 
will return heavy traffic receipts. So far 
the results have shown a profit to the city 
of Paris. 

In Boston the system of subways was 
constructed admittedly to accommodate 
the cars and trains of the company own- 
ing the surface and elevated lines. After 
the work of construction was completed, 
under the direction of an honest and 
capable board, it was leased to the rail- 
road company at a rental of four and one- 
half per cent on the actual cost. As Bos- 
ton can borrow money at a considerably 
lower rate, this return is sufficient to re- 
pay interest and allow for depreciation 
and a small profit, besides developing the 
city. 

In New York the law provides that a 
contract shall be offered to public bidding, 
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and that the contractor shall be paid by 
the city the amount bid by him for con- 
struction, and that he shall then operate 
the railroad for a period of years, paying 
as rental such interest on the cost as the 
city pays, and in addition one per cent 
as a sinking fund. Although differing in 
details, the plans of Paris, Boston and 
New York have in common the gencral 
principles of ownership by the municipal- 
ity, and thereby the retaining of control 
of the public streets. The terms fixed by 
these three cities are moderate, being at 
most little more than interest on cost, and 
as such tend to invite capital to embark 
in the building of these railroads. Such 
development is the prime object, and not 
municipal profit. In following the ex- 
amples already set, other communities 
will do well to pattern closely and not 
impose burdens that will hinder rather 
than assist. 

In studying the problem for the build- 
ing of a new line or the reconstruction or 
extension of an old one, the engineer 
should be sure he understands all phases 
of the question. While it is his business 
to supply the public with the facilities 
that the public desire, and not what he 
thinks they should desire, nevertheless he 
must be sure that there is sound and per- 
manent logic in public demand. The 
traffic routes should be analyzed to deter- 
mine the trend of travel and reasons for 
it. Frequently arguments are advanced 
that railroads should not be built along 
congested streets, because they tend to 
increase congestion, but instead they 
should be built along other and less fre- 
quented streets so as to draw travel away 
from the congested routes. Travel is 
usually concentrated along certain routes 
for well-established reasons, and fre- 
quently in spite of lack of transportation 
facilities. In this case it is idle to talk 
of drawing travel away. People that have 
become set in certain ways are hard to 
change, and a line built off a line of travel 
is of little public benefit and is doomed 
to failure or to a long wait for businese 
to originate before attaining success. 

People also wish to be carried quickly. 
As our cities grow and distances increase, 
this question of speed becomes more and 
more important, as people measure the 
distance by minutes occupied in travel. 
Railroads for rapid transit should, there- 
fore, so far as possible, be on straight 
lines, and if one straight line can not 
reach all the desired points, then other 
railroads must be built as soon as business 
warrants. The mistake should not be 
made of sacrificing the best individual 


ELECTRICAL REVIEW 


results in the attempt to partially satisfy 
many. These were the errors in the loca- 
lion of the first underground railroads in 
London, where the attempt was made to 
avoid congested routes and give a circuit- 
ous location. 

The general type of the railroad to be 
built will also require careful considera- 
tion, whether elevated or subway, whether 
shallow or deep. Here one must be care- 
ful not to draw hasty conclusions that, 
because a certain type or method of con- 
struction has succeeded in one place, it will 
succeed equally elsewhere. This mistake 
was made in Brooklyn and Chicago after 
the initial success of the elevated rail- 
road in New York. Then when once a 
type and general design have been adopted 
as best suited for the locality under con- 
sideration, the engineer must be on his 
guard not to be so closely wedded to his 
design as to fail to recognize when to vary 
it or even when to depart entirely. The 
New York subway is called an example 
of shallow construction, that is, as close 
to the surface of the strect as possible, and 
so it is, for such was the motive of the 
design to be followed as much as prac- 
ticable. Yet of the 24.7 miles of which 
it is composed 5.7 miles are elevated, 1.4 
miles are in iron-lined tubes, 3.4 miles in 
deep tunnel, 1.2 miles in arched construc- 
tion, and only 13 miles, or but little 
more than one-half of the whole, are of 
typical shallow construction, with a flat 
roof of steel and concrete construction. 
These changes were made for local topo- 
graphical reasons, whereby better operat- 
ing results were obtained. 

In laying out rapid transit lines, it is 
found that people will not walk far to 
reach even a superior means of trans- 
portation, but are inclined to take the first 
at hand. For this reason one such road 
will not serve a very wide belt of territory, 
and the danger of disadvantageous parallel 
competition does not exist in anything 
like the same degree as with ordinary 
railroads operating in the same territory. 
New facilities of this character create 
their own traffic. The chief question aris- 
ing is whether any particular route pos- 
sesses in itself sufficient possibilities to 
justify the expensive construction. As 
parallel competition is not to be much 
feared, so new lines, even of an opposi- 
tion corporation, should always be so con- 
structed as to be capable of physical con- 
nection to permit through running. The 
whole tendency of American experience 
is toward consolidation of a city’s transit 
lines. As a matter of fact, the public are 
better served when all lines are thus gath- 
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ered together as a monopoly, and thus 
give the people the benefit of through 
running or of transfer. | 

In this respect the city of Paris has 
sct a wise precedent in creating a single 
private corporation to which are to be 
awarded all the rapid transit lines as fast 
as built. The municipal authorities there 
have thus boldly prevented any so-called 
competition, and have even organized a 
private monopoly. On the other hand, 
they have secured the certainty of opera- 
tion of lines which, independent, would 
not pay to operate, thus affording means 
of rapid travel to all parts of the city, and 
have secured for the inhabitants the privi- 
lege of making any journey in any direc- 
tion of even the greatest distance for a 
single fare. 

London, on the other hand, is an illus- 
tration of the opposite plan. Of the six 
tube railroads now built or building, there 
are five different sizes calling for entirely 
different standards of equipment; so that, 
if ever these lines should come together 
under a single management, uniformity 
of management and physical connection 
are out of the question. Even with the 
surface lines, some of which are owned 
and operated by the London County Coun- 
cil, and others by private corporations, 
antagonism is so great that physical con- 
nections are prohibited, and necessary ex- 
tensions of private lines prevented, thus 
making passengers change cars and actu- 
ally depriving the public of much needed 
facilities. In these two great cities we 
see, on one hand, monopoly working 
smoothly for its own advantage and the 
public benefit, and on the other compcti- 
tion existing to the point of general in- 
jury, public as well as private. So acute 
have become the London conditions that 
the British government has had in exist- 
ence for two years a royal commission 
studying the problem, with a view of pro- 
posing some remedial measures. 

In judging of the value of traffic routes, 
two chief considerations must be kept in 
mind. First, mere density of population 
does not of itself signify great traffic re- 
turns. A certain portion of the popula- 
tion of great cities, and usually that which 
is densest, is not migratory, but being 
clustered around its work has little cause 
to go to other parts of the city. On the 
other hand, there are neighborhoods where 
the population is much more sparse, but 
where the residents leave their homes for 
business, shopping, visiting, school and 
entertainment. One must differentiate 
therefore between traveling and stationary 
population. This is well illustrated in 
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New York, where one of the elevated lines 
traverses the celebrated tenement-house 
district, where more people live per acre 
than in any other city of the world. The 
traffic returns are very low. Other por- 
tions of the line traversing districts where 
the population is not one-tenth of the 
former show receipts several fold greater. 
Second, special points of occasional crowd- 
ing are not so productive of traffic as they 
would seem to be. Recreation grounds 
and parks used occasionally or on certain 
days or seasons are illustrations, and even 
terminal stations of great railroads. To 
again quote from New York experience, 
when it is remembered that the Manhat- 
tan elevated and subway systems alone, 
on but a little over fifty miles of road, 
carry two-thirds as many passengers as 
do the steam railroads of the Umited 
States on over 200,000 miles, it needs no 


demonstration to show that the number 


of passengers interchanged with the 
Grand Central Station, the terminus not 
only of the New York Central system, but 
of the New England railroads as well, 
does not constitute a large percentage. 
Even in London, where the facilities are 
inferior to an American city, the board 
of engineers in their report advising the 
royal commission above referred to, show 
that one trolley terminus where the lines, 
through opposition, are compelled to stop 
short of ultimate destination, discharges 
and receives more passengers than are 
similarly handled at six large railroad 
passenger stations combined. A street 
passing through a commercial or shopping 
district, with places of entertainment in 
the neighborhood, is a much more desira- 
ble district to reach from the point of 
financial return, and more necessary from 
the point of view of public convenience, 
than the greatest railroad terminus or 
most popular ball ground. 


oe 


Evening Courses in Transportation. 

The Polytechnic Institute, of Brooklyn, 
announces a series of evening courses 
for the year 1905-1906, in transportation, 
steam engineering, water supply, struc- 
tural design, draughting, mathematics, 
chemistry and electricity, with laboratory 
practice and testing. These lectures are 
designed to be concisely practical in their 
treatment of the subjects. Problems, il- 
lustrating the subject, will be announced 
by the lecturers and encouragement given 
to those desiring to solve them to present 
reports in professional form. Those wish- 
ing to enter as candidates for a degree 
will receive credit, upon the requirements 
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for the degree, for the reports so filed, 
upon previous arrangement to that end 
with the president and the professor-in- 
charge. The fee for the course on trans- 
portation is $15. The fees for the other 
courses are at the rate of forty cents an 
hour for 100 hours or under, thirty-five 
cents an hour for 100 to 200 hours, and 
thirty cents an hour for 200 or more 
hours. 

Lectures, courses and laboratory prac- 
tice are given at the Polytechnic, 85 
Livingston street, in sessions of two hours, 
commencing at 7.30 in the evening. 

The following subjects and dates have 
been decided upon: 

October 10—“How to Route the Line 
and Determine the Most Suitable Serv- 
ice,” Professor H. A. Lardner. 

October 24—“Legal Points as to Fran- 
chises, Organization, Eminent Domain 
and Liability,’ R. Burnham Moffat, Esq., 
member of the New York bar. 

November 7—“Problems in the Elec- 
trification of Steam Roads,” Professor W. 
D. Young. 

November 14—“The Compound Loco- 
motive; Its Design and Development,” 
Professor L. H. Fry. 

November 28—“The Future Compound 
Locomotive,” Professor L. H. Fry. 

December 12—“The Hauling Capacity 
of the Locomotive,” Professor G. B. Hen- 
derson. 

December 20—“The Fuel and Water 
Consumption of the Locomotive,’ Pro- 
fessor G. B. Henderson. 

January 9—“The Strematograph and 
Its Revelations,” Professor P. H. Dudley. 

January 16—‘‘Where to Locate the 
Power-House,” Professor W. B. Barstow. 

January 23—“Fixed Signals,” Pro- 
fessor B. B. Adams. 

February 6—“Block Signals,” Professor 
B. B. Adams. 

February 13—“How to Design the 
Power-House,” Professor H. G. Stott. 

February 20—“The Gas Engines for 
Central Station Service,” Professor R. D. 
Mershon. 

February 27—“How to Organize the 
Operating Force of the Power-House,” 
Professor H. G. Stott. 

March 6—“The Steam Turbine for 
Central Station Service, Its Sensibility as 
Compared with the Gas Engine,” Pro- 
fessor R. D. Mershon. 

March 20—“Problems in Train Des- 
patching,” Professor C. H. Ketchum. 

April 3—“Maintenance of Way Prob- 
lems,” Professor G. H. Paine. 

April 17—“The Scandinavian Railroads 
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under Government Ownership,” Professor 
M. C. Ihlseng. 

April 24—“How to Operate the Com- 
plete Plant,” Professor J. F. Calderwood. 

Twelve lectures, and exercises in engine 
testing, on the steam engine and other 
motors, by Professor Ihlseng. These lec- 
tures will treat of the expansion of steain, 
air, gas and oil in engines, turbines, loco- 
motives, compressors and ice machines. 
Indicator cards will be discussed, and 
their use in correcting defects of operation, 
valve setting, etc. All the types of engines 
mentioned will be tested. Typewritten 
notes of each lecture will be distributed 
in advance of the exercise. Friday even- 
ings, 7.30 to 9.30, commencing October 6. 

Fifteen lectures, with problems, on 
structural design, by Professor Ihlseng. 
The fundamental principles of stress 
and strain will be discussed, and the 
simple formule, diagrams and tables used 
in practice will be employed in the calcu- 
lation of the strength and dimensions of 
parts of simple bridges, boilers, cranes, 
journals, gears, belting, shafting, fiy- 
wheels, etc., and in the parts of frames, 
machines, trusses and details of fireproof 
and slow-burning mill buildings. Prob- 
lems and examples will be taken in class 
and their complete solution will be pre- 
sented to each attendant of the course. 
Additional examples, for individual work, 
will be given as desired. Friday evenings, 
7.30 to 9.30, commencing January 19. 

Fifteen lectures and a series of labora- 
tory exercises on hydraulic engineering. 
In addition to taking up the theory of 
the flow of water through pipes, labora- 
tory work will be introduced to illustrate 
the principles and to test pumps, water- 
wheels, weirs, nozzles, orifices. 

Fifteen lectures on train movement, by 
Professor Mailloux. The lectures will 
treat of the complete subject of train 
movement from the physical, mathe- 
matical and engineering standpoints. 
Wednesdays at 5 P. M.; commencing 
November 29. 

The practical work in connection with 
the above courses will include, besides the 
college laboratories, courtesies offered by 
outside concerns for the testing of loco- 
motives, train movements, car resistance, 
track irregularities, etc. Subscribers to 
the course of lectures on transportation 
will have an opportunity to take part in 
a series of tests on the operation and con- 
trol of surface trolley cars and elevated 
third-rail trains. These tests will be car- 
ried on under the direction of Mr. Sydney 
W. Ashe. 
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THE HANDLING OF ELECTRICAL IN- 
STRUMENTS IN RELATION TO 
THEIR ACCURACY.' 


BY H. B. TAYLOR. 


In using electrical measuring instru- 


ments and in setting them up for making | 


a test, there are certain points to be con- 
sidered which are likely to be overlooked 
by men who have not frequent occasion to 
use them. This is especially true where 
a number of instruments are to be used 
on one test. In the effort to put all the 
instruments in places where they can be 
conveniently read and at the same time 
have other apparatus within easy reach, 
there are many chances of placing some 
of the instruments in locations where 
their calibration will be temporarily af- 
fected by their influence upon each other 
or by the effect of some other picce of 
apparatus or part of the conducting cir- 


cuit. 
THE STRAY MAGNETIC FIELD. 


A knowledge of the principle upon 
which an instrument operates, the loca- 
tion of its winding and of its magnet, if 
any, should enable the person using it 
to judge whether a particular location is 
suitable. Some instruments are quite 
susceptible to external influences, while 
with others, scarcely any attention need be 
paid to the location of stray magnetic 
fields. So many kinds of instruments are 
in use that it would not be possible in a 
short article to discuss the different types, 
or the various capacities of those of any 
particular type, but it may be said in gen- 
eral that there are more opportunities for 
error in measuring heavy currents than 
in measuring small ones. In direct-cur- 
rent work there may be disturbing in- 
fluences entirely apart from the apparatus 
in use on the test; such, for instance, as 
the field of a motor or a generator or a 
nearby bus-bar carrying heavy currents. 
Instruments containing permanent mag- 
nets will, if placed too close together, in- 
fluence each other. The natural tendency 
is to place them in almost the worst pos- 
sible position; that is, side by side. A 
space of from two to three feet may be 
taken as a safe distance to allow between 
direct-current meters of the ordinary port- 
able type. When space is very limited, 
two instruments can often be brought 
closer together without causing trouble, 
by placing one of them with its scale in- 
verted with respect to the other, so that 
the neutral parts of the magnets are 
nearest to each other and the pole-picces 
as far apart as possible. For the most 
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accurate results even the earth’s magnetic 
field must be taken into account, the maxi- 
mum possible variation in reading from 
this cause being usually a little more than 
one-tenth of one per cent. 

With the exception of the astatically 
wound instruments which have recently 
been introduced in portable form, electro- 
magnetic instruments designed for use on 
both alternating and direct currents, 
when used on direct current must be read 
with the current first in one direction and 
then in the other. The average between 
the direct and reverse readings gives the 
true reading if the scale is uniform. If 
all external magnetic fields acting upon 
the instrument are Independent of the cur- 
rent in the circuit the reversal can be made 
at any convenient point, but if there is 
a probable influence from the conductors 
or apparatus in circuit, it is best to make 
the reversal at the terminals of the in- 
strument in order to correct for all stray 
fields at once. 

Alternating and direct-current amme- 
ters and wattmeters made for heavy cur- 
rents are likely to have only a turn or two 
in the coils carrying the main currents. 
It is then a matter of importance in con- 
necting them, to bring the leads to them 
in such a way that they do not form a 
loop which can set up a magnetic field 
aiding or opposing that of the instrument 
winding. The best way of doing this is 
to keep them very close, preferably twisted 
together for some distance away from the 
meter. With alternating currents there 
is less chance of disturbing influences 
apart from the apparatus in the circuit 
than with direct currents, because only al- 
ternating fields at the frequency of the 
circuit and having a fairly constant phase 
relation with it can affect the instruments. 
This practically limits the stray field in- 
fluence to that of the instruments and 
other apparatus in the circuit upon each 
other. It will be remembered, however, 
that alternating and direat-current in- 
struments are more susceptible to influence 
from conductors than are direct-current 
instruments. 

The foregoing remarks do not apply 
to induction instruments as the principle 
upon which they are made is such that a 
stray field could scarcely enter in a way 
that would affect them. Neither do they 
apply to electrostatic and hot-wire in- 
struments. There are so many things 
which tend to prevent accurate work with 
the latter two classes of instruments that 
they are little used in ordinary testing. 
Their most valuable property is that the 
voltmeters are independent of the fre- 
quency. Electrostatic voltmeters have 
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the additional feature, which is valuable 
in certain kinds of work, that the energy 
required to operate them need not be con- 
sidered. 


CORRECTION FOR ENERGY LOSSES IN THE 
INSTRUMENT ITSELF. 

In dealing with small currents, five 
amperes or less, it is often necessary to 
take into consideration the energy required 
to operate the instruments themselves. 
Voltmeters and the shunt circuits of watt- 
meters, when connected on the load side 
of ammeters or the series coils of watt- 
meters, may take enough current to make 
a decided difference in the results if not 
corrected for. Some indicating wattme- 
ters are designed to correct for their own 
shunt current when it passes through the 
series coil, but there are usually voltmeters 
or other wattmeters in the circuit which 
still have to be allowed for. If the volt- 
age between the terminals of the voltme- 
ter will not be affected by the voltmeter 
current it is sometimes practicable to open 
the voltmeter circuit after reading the 
voltmeter but before reading the other in- 
struments. This practice of disconnect- 
ing the voltmeter is itself sometimes a 
source of error. As an example: suppose 
the voltages between the sections of a 
small impedance coil at a certain current 
are being measured while the current is 
passing through the whole coil. If the 
ammeter is read while the voltmeter is 
in circuit, it is obviously necessary to cor- 
rect its reading for the portion of the 
current which passed through the voltme- 
ter. If the voltmeter is read and then 
disconnected the reading observed can not 
be taken as that due to the current indi- 
cated immediately afterward by the am- 
meter because the voltage between the 
points where the voltmeter was connected 
will rise as soon as it is disconnected, due 
to the fact that the coil is no longer shunt- 
ed by the voltineter winding. 

The accuracy of a great many tests will 
not be appreciably affected if the instru- 
ment losses are neglected in calculating 
the results, as the degree of accuracy does 
not make it worth while to correct for 
them. It is then desirable to connect the 
instruments for a minimum error from 
that source. When the series instruments 
are of low resistance and the voltage 
under measurement is so high that the 
drop of voltage in the instruments is com- 
paratively small, it is best to make all 
shunt connections on the line side of the 
series instruments, as the error due to 
including the drop of voltage in the series 
instruments is likely to be lower than that 
which would result from placing the shunt 
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instruments on the load side and thus in- 
cluding them with the load being 
measured. 

If the voltage is low compared with 
normal working voltage of the shunt in- 
struments, or the series instruments are 
loaded sufficiently to give a considerable 
drop of voltage between their terminals 
the connection of the shunt instruments 
to the load side may be the better plan. 
It docs not usually require much extra 
time to check a reading with both methods 
--of-eonnection. All that is necessary is to 
change the lead-te-one side of the shunt 
instruments from the line to the-tead side 
of the series instruments or vice versa. 

While, as stated above, there are more 
opportunities for inaccuracy in measuring 
large alternating currents than in meas- 
uring small ones, the instruments most 
likely to lead to error in measuring alter- 
nating-current voltages are the low-read- 
ing ones. Direct-current voltmeters and 
wattmeters in all ranges from 0.5 volt up 
are equally accurate. Voltmeters and 
-wattmeters for use on circuits at 100 volts 
or more, alternating current, are generally 
reliable throughout a wide range of tem- 
perature and frequency. Those wound 
for lower voltages, particularly those for 
measuring electromotive forces in the 
neighborhood of ten volts, have always a 
relatively large temperature coefficient and 
the proportion of inductive to non-induc- 
tive resistance is higher. On account of 
this higher temperature coefficient it is 
important to take careful note of the tem- 
perature of low-voltage alternating- 
current voltmeters and  wattmeters. 
When accuracy is important or the 
frequency unusually high, it is also 
necessary to correct the readings for the 
inductance of the winding. If the instru- 
ment is zero-reading the inductance will 
be constant for all loads and can be cor- 
rected for by means of a simple factor 
which will be constant for any given fre- 
quency. Direct-reading instruments in 
which the relative position of the fixed 
and movable elements changes at each 
change in the reading, have a different 
inductance at each reading. Their read- 
ings can be corrected with a fair degree 
of accuracy by assuming that the factor 
suitable for the half-scale position is con- 
stant for all readings. 

The correction factor is sometimes given 
by the instrument maker. If not, it can 
be found by measuring the resistance and 
inductance of the winding and calculating 
the impedance for the frequency at which 
it is to be used. The true volts will be 
higher than the scale reading in the same 
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proportion as the impedance is higher than 
the ohmic resistance. The majority of 
people who use portable meters do not 
have facilities for measuring inductance 
accurately, but this particular correction 
is so small as to be of little interest out- 
side the laboratory, anyway. At the 
highest commercial frequencies the lowest 
reading alternating-current voltmeters re- 
quire an inductance correction in the 
neighborhood of two per cent. A fifteen- 
volt voltmeter on a sixty-cycle circuit 
reads within 0.1 per cent of what it would 
read at the same voltage on direct current. 

Mutual induction between the shunt 
and series coils of wattmeters is often a 
more important item than the self-induc- 
tion of the shunt coil in causing errors 
in measurements at high frequencies or 
low power-factors. A rough check show- 
ing whether the mutual inductance in a 
wattmeter is excessive can be made by 
short-circuiting the series coil while the 
shunt is connected to the line at normal 
voltage at a frequency of sixty cycles or 
higher. If the movable element is freely 
pivoted and does not show any deflection 
the mutual induction between the coils 
is probably not high enough to cause any 
serious error. 

PRECAUTIONS. 


Modern electrical instruments will 
stand a great deal of service under severe 
conditions if proper care and judgment 
are exercised in handling them. They will 
even stand a certain amount of ill treat- 
ment that would seldom be met with ex- 
cept through carelessness. Experience 
shows, nevertheless, that there are few 
instruments in daily service which do not 
occasionally meet with more or less damage. 
In nearly all instances where a meter is 
overheated, broken, or otherwise thrown 
out of adjustment, the cause of trouble is 
quite apparent as soon as the damage is 
done, and the person responsible finds 
that he knew beforehand what would 
happen under the conditions which caused 
the trouble, but had failed to notice that 
these conditions existed. When a man 
connects an ammeter in shunt across a 
500-volt circuit it is seldom because he 
thought that the proper way, but because 
he thought he had a resistance, or some- 
thing having the same effect, in series. 
To have mentioned to him a week pre- 
viously that ammeters should not be con- 
nected that way would probably not have 
prevented the accident. It is therefore 
not easy to compile a useful list of con- 
nections to be avoided. 

On paper, the causes which produce 
ninety-nine per cent of the damage to 
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instruments look so simple that few people 
who are at all familiar with electrical 
work would gain anything by reading 
them. Usually the trouble is caused by 
an overload of one kind or another. 
Wattmeters and low-reading voltmeters 
suffer oftener than other instruments 
from the kind of mistakes which are 
least likely to be detected in an inspection 
of the connections. A wattmeter operat- 
ing at low voltage, say one-tenth to one- 
fifth of its normal voltage, will have its 
series coil greatly overloaded before it 
shows a deflection as high as half-scale. 
Or, if the current in the series coil is 
small the voltage across the shunt ter- 
minals might be raised so high that the 
shunt winding would burn out before the 
scale reading would indicate anything ap- 
proaching an overload. 

A voltmeter used in measuring the 
voltage across a highly inductive circuit, 
for instance, a direct-current voltmeter 
used in connection with an ammeter to 
measure the resistance of a transformer 
winding may be damaged by the field dis- 
charge if the circuit is suddenly broken 
outside of the voltmeter connections. In 
a somewhat similar way, instruments con- 
nected to the armature of a machine may 
be injured if the field current is suddenly 
broken. These are examples of momen- 
tary overloads which are not likely to 
burn out the winding but may bend the 
index or strain other movable parts. 
When a wattmeter shunt or voltmeter is 
connected across part of a circuit in which 
the line voltage is higher than the maxi- 
mum range of the instrument, it is im- 
portant that the part of the circuit be- 
tween the instrument terminals shall not 
be broken while the instrument is con- 
nected. To do so would, in most cases, 
practically place the total line voltage 
across the meter. Disconnecting a series 
instrument while the shunt instruments 
are connected to the line side of it is a 
common cause of such accidents. 

There is no good way of protecting volt- 
meters against sudden great overloads; 
the probability of injury can be reduced 
by keeping them disconnected at all times 
when readings are not being taken. Series 
instruments can be protected to some ex- 
tent by having switches arranged to short- 
circuit them, the switch being opened 
cnly when a reading is to be taken. Fuses 
or circuit-breakers can be used to prevent 
the winding from being actually burned 
out, but they can not prevent the mechani- 
cal shock to moving parts due to sudden 
overloads. With series instruments hav- 
ing considerable resistance, the short-cir- 
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cuiting switch may not be applicable, es- 
pecially if the voltage of the circuit is low. 
If the current were adjusted with the in- 
strument in circuit, the short-circuiting 
of its resistance might cause an undc- 
sirable rise of current. 

A very common practice which is 
detrimental to the pivot of instruments 
which have carrying-cases separate from 
the meters themselves, is the habit of 
standing the box with its opening at the 
top and dropping the meter into it in- 
stead of laying the box on its side and 
sliding the meter in. 


ZERO ERRORS. 


The question of zero errors and how to 
correct for them is of frequent oceurrence. 
Sooner or later the index of nearly every 
meter fails to indicate zero at zero load. 
The exact reason is not always apparent. 
It may be known that the error appeared 
immediately after a short-circuit or after 
the meter was dropped to the floor, but 
that information would not show whether 
the spring had changed its shape, the in- 
dex bent, some part of the movement 
slipped or one or more of a number of 
other possible disarrangements had hap- 
pened. A rather common source of error 
at zero as well as at other readings is a 
fine springy piece of lint resting on a 
fixed part and pressing lightly against 
the movable part in such a way as not to 


cause friction, but acting as a little addi- - 


tional spring. 

To add, algebraically, the zero error to 
the observed reading seldom gives exactly 
correct results. Sometimes it introduces 
a greater error than if no correction had 
been attempted. 

In many instances where the zero read- 
ing has changed quite appreciably, there 
is no difference in the calibration of the 
instrument at points above one-fourth 
scale reading. There rarely is a uniform 
change throughout the scale. As a gen- 
eral thing, it is safer to rest the zero read- 
ing or to assume that the zero error has 
not changed the calibration at the upper 
part of the scale than to attempt to cor- 
rect for it. Indiscriminate resetting of 
the zero reading by means of the usual 
spring-adjustment is not to be recom- 
mended. If the error has been caused 
by bending the index it is better to bend 
it back again even though the displace- 
ment was slight. If this is not done the 
relative positions of the fixed and movable 


elements of the meter will not be the same ` 


for any given reading as they were when 
it was first calibrated. The effect of this 
is most noticeable in those instruments 
which are direct-reading and do not have 


ELECTRICAL REVIEW 


uniform scale. When recalibrated, the 
readings on the scale will be found to 
follow no uniform law. The reading at 
one point may be too high and those a 
short distance on either side of it too low. 
Such irregularities make the correction of 
a set of instrument readings more labori- 
ous than it would be if all readings were 
a certain percentage high or low. 


The American Street. Railway 
Association. 

The twenty-fourth annual meeting of 
the American Street Railway Association 
will be held in the South Building, 
Philadelphia Museum, Thirty-fourth 
street, Philadelphia, Pa., September 25 
to 30, 1905. The American Railway 
Mechanical and Electrical Association and 
the Claim Agents’ Association will meet 
Monday and Tuesday, September 25 and 
26; American Strect Railway Association, 
Wednesday and Thursday, September 27 
and 28; the Accountants’ Association, 
Thursday, Friday and Saturday, Sep- 
tember 28, 29 and 30. 

The report of the “reorganization com- 
mittee” will be presented and acted upon, 
a new constitution and by-laws have been 
prepared and it is the desire of the execu- 
tive committee that as many of the mem- 
bers as possible be present to consider 
them. Papers will be presented on gas 
and other engines, organization and 
single-phase systems for street railways. 
The Manufacturers’ Association will have 
a large exhibition of appliances. The ex- 
hibition hall has over 60,000 square feet 
of space. 

The passenger associations have granted 
rates of a fare and one-third on the cer- 
tificate plan. A certificate must be se- 
cured from the ticket agent when pur- 
chasing ticket and left with the clerk 
when registering. 

The headquarters will be 
Bellevue-Stratford Hotel. 


at the 


Plan for Magnetic Survey. 

The magnetic survey of the North 
Pacific ocean is to be begun at once by the 
Department of International Research in 
Terrestrial Magnetism of the Carnegie 
Tnstitution at Washington. 

A wooden sailing vessel, the brig Gali- 
lee, has been fitted for the purposes of 
the expedition at this port, and it is ex- 
pected that she will sail the latter part 
of the week on her first season’s work. 

The director of the work is Dr. L. A. 
Bauer, who likewise is in charge of the 
magnetic work of the United States Coast 
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and Geodetic Survey. The scientific leader 
and commander of the Galilee will be 
J. F. Pratt of the United States Coast 
and Geodetic Survey. The members of 
the scientific corps are Dr. J. Hobart 
Egbert, magnetic observer, surgeon, and 
naturalist; J. P. Ault, magnetic observer, 
and V. W. Whitney, magnetic observer 
and watch officer. 

The details of this survey were pub- 
lished in the ELECTRICAL Review, Febru- 
ary +, 1905, in an article by Dr. L. A. 
Bauer, director. 


Oa 


Alexander M. Bett Dead. 

Alexander Melville Bell, father of Pro- 
fessor Alexander Graham Bell, died at the 
home of the latter in Washington, D. C., 
at nine o’clock on the morning of August 
7, m the eighty-sixth year of his age. His 
death was due to pneumonia following an 
operation for diabetes performed the 
previous Tuesday. He was born in Scot- 
land and was a son of Alexander Bell. 
He was one of the representatives of three 
gencrations noted for their development 
of the art of instructing the deaf and 
dumb in methods of communication. The 
interment took place at Washington Wed- 
nesday. 

Alexander Melville Bell, the inventor 
of “visible speech,’ was born in Edin- 
burgh on March 1, 1819, and received his 
education in the university of his native 
city. His father, Alexander Bell, was a 
professor of elocution in London, and 
young Bell secured most of his early 
training under him. Returning to Edin- 
burgh, he soon won for himself the highest 
reputation as teacher, lecturer, and author. 
He married Eliza Symonds, the only 
daughter of Surgeon Symonds of the 
English navy. 

Mr. Bell came to America in 1868, and 
was engaged in lecturing through the 
United States and Canada until 1871, 
when he settled in Brantford, Ontario. 
He took up his residence in Washington 
at the solicitation of his son, Alexander 
Graham Bell, in 1881, and engaged in 
literary work. His numerous publicas 
tions on elocution, vocal physiology, and 
defects in speech, phonetics, and visible 
speech, and phonetic shorthand writing 
are accepted authorities on these subjects. 
In 1885 he was elected a member of the 
American Association for the Advance- 
ment of Science. He was an active mem- 
ber of the Modern Language Association 
and of various scientific and educational 
organizations. He also held a fellowship 
in the Educational Institute in Scotland, 
and in the Royal Scottish Society of Arts. 
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-= Electrical Patents. 


The Electric Controller and Supply 
Company has obtained control of a 
patent (795,641, July 25, 1905) granted 
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construction is such that the contacting 
surfaces are perpendicular or approxi- 
mately so to the direction of movement 
by which they are brought together and 
is also such that the surfaces rub on each 


SPEED-CONTROLLING DEVICE FOR HoIsTING MACHINERY. 


to John McGeorge, of Cleveland, Ohio, 
on a speed-controlling device for hoisting 
machinery. The invention relates to im- 
provements in systems designed to operate 
automatically to hoist and lower skips or 
buckets, as, for example, in connection 
with the charging of blast furnaces. It 
is the object to provide a relatively simple 
system which, while operating to a great 
extent mechanically, shall start a load 
from rest, bring it up to full speed, and 
then bring it to rest with a minimum ex- 
penditure of energy, as well as with a 
minimum strain on the hoisting appara- 
tus. <A further object of the invention 
is to provide mechanism operated as above 
noted which may be driven by a continu- 
ously operating motor. The invention 
comprises a motor, a driven structure, and 
means including a clutch for connecting 
the structure to the motor. A brake is 
constructed to retard the movement of 
the driven structure at any point of its 
operation. An electric switch is provided 
having automatic controlling means actu- 
ated from the motor, and connections are 
employed between the switch, the clutch, 
and the brake arranged to cause release 
of the clutch and immediate application 
of the brake when the switch is operated. 

Eugene R. Carichoff, of East Orange, 
N. J., has devised and patented (795,340, 
July 25, 1905) a circuit-closer, the entire 
interest in which he has assigned to the 
Sprague Electric Company. The inven- 
tion relates to a circuit-closer in which 
the circuit is made and broken between 
suitable contacting surfaces by the recip- 
rocation of one of the members. The 


other transversely to the direction in which 
the power is applied in bringing them to- 
gether, so that the surfaces are polished 


CIRCUIT-CLOSER. 


and kept in condition for affording the 
best electrical contact. 
this power is therefore expended in forc- 
ing the surfaces in contact, and the con- 
struction which permits of the transverse 
movement is such that it does not impair 


The full force of 
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the force of the power which is expended 
in bringing the surfaces together. For 
the proper breaking of the circuit the con- 
struction is such that, the reciprocating 
member in separating the contacting sur- 
faces acts with a considerable mechanical 


advantage, so as to ensure their separation 
in event of the surfaces having become 
welded or stuck together. This is ac- 
complished by mounting one of the con- 
tacting members so that it will have a 
shght rocking movement and cause one 
of the contacting surfaces to slide trans- 
versely over the other before separating. 


A patent (795,541, July 25, 1905) ob- 
tained by John C. Perry, of Clinton, 
Mass., on an apparatus for electric weld- 
ing has been assigned to the Clinton Wire 
Cloth Company. The invention relates 


to an apparatus for making a plurality 
of welds simultaneously. In carrying out 
the invention, the cooperative elements of 
an electric welding apparatus are provided, 


APPARATUS FOR ELECTRIC WELDING. 


together with a plurality of electric weld- 
ing jaws and e plurality of plungers car- 
rving movable welding jaws. Connec- 
tions are provided between the plungers, 
which connections carry circuit-breaking 
means, whereby the movements of the con- 
nections to break the welding circuit is 
controlled by the average amount of move- 
ment of the plungers. 


Memorial Tablet to Sir Humphry 
Davy. 

A tablet to the memory of Sir Humpnry 
Davy was unveiled by William Marconi, 
at Clifton, Bristol, on Friday, July 14. 
The tablet is to be placed on 3 Rodney 
place, Clifton, in which house Sir Hum- 
phry Davy lived for a time. 
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NOTES ON THE INDUCTION MOTOR AS 
GENERATOR.' 


BY T. P. E. BUTT. 


It has been known almost from the 
initial inyention of the asynchronous 
alternating motor, generally known as in- 
duction motor, that, if connected to its 
supply mains and driven at a slightly 
higher speed than synchronism, it re- 
verses ita usual function and becomes a 
generator. This knowledge, however, does 
not appear to have been put to any exten- 
sive use, at least not in a commercial 
sense,” and even in cases where applied, 
very few details are obtainable to allow 
one to form an opinion of the actual value 
of such machines. 

There is another point in such machines 
equally interesting, and perhaps more use- 
ful, demonstrated by Danielson, and pub- 
lished in the Elektrotechnische Zeitschrift 
about two years ago. He described a 
method of converting an alternating-cur- 
rent motor from asynchronous to syn- 
chronous, by suitably exciting the rotor 
with continuous current. This is a point 
for which much use should be found, for 
such machines, in addition to possessing 
the inherent qualities of the synchronous 
motor, are self-starting. In order to effect 
this the motor is started up as an induc- 
tion motor on light load, so that its speed 
approximates synchronism. At the right 
moment the rotor lines are switched over 
from the resistance to a suitable source 
of continuous current, which pulls the 
rotor into synchronism, and maintains it 
at this speed. Such machines should be 
of use on inductive systems to raise the 
power-factor, where such an inflexible ar- 
rangement as the ordinary synchronous 
motor may not find favor.® Circumstances 
having placed the writer in a position to 
test the above principle, he assumed that 
the converse would hold good—that is, 
if power were applied to the rotor shaft, 
and its windings supplied with continuous 
current, the outcome would be a success- 
ful generator. The results are given in 
this paper, and, although not obtained 
under favorable conditions, are of interest. 

About two years ago, when it was de- 
cided to augment the lighting supply of 
Johannesburg from the electrical plant of 
the Robinson Deep Gold Mine Company, 
it was found necessary to obtain an addi- 
tional generator to provide a reserve for 


1 Paper read before the South African Association of 
Engineers on May 6, 1905. 

tInduction motors are used for electric traction on 
mountain lines. When descending a hill electricity is 
Pie back into the trolley wires, and a braking effect 

produced, the machine acting as a generator. 

This method might be noted in connection with the 

electrical driving of stamp batteries. 


ELECTRICAL REVIEW 


the existing plant, in case of accidents 
and to allow for general repairs. The 
management did not at first fall in with 
this idea, and the project temporarily fell 
through. It happened, however, that a 
300-horse-power, 2,000-volt induction 
motor, originally intended for operating a 
hoist, had been laying dismantled on the 
property for several years, and the sugges- 
tion of the writer to convert this into a 
generator was entertained and adopted. 
It should be explained here that the gen- 
erating plant consisted of two direct- 
coupled, three-phase, 250-kilowatt ma- 
chines working at 2,100 volts, sixty cycles, 
and the power demand was such as to 
require one generator constantly running, 
the second assisting on the peak of the 
load for several hours during the day, 
while from 4.30 P. M. till midnight this 
second generator was loaded and often 
overloaded for the municipal supply, and 
although in case of accident to either 
generator the mine requirements would 
have had first consideration, the town sup- 
ply was sufficiently remunerative to war- 
rant the installation of another machine. 
Owing to the difficulty in getting at short 
notice an engine suitable for driving this 
machine, it was arranged to operate it 
from one of the mill engines, a 500-horse- 
power, single-crank, compound engine 
having at that time a surplus of about 
300 horse-power. A friction clutch and 
pulley were attached to an extension of 
the line shafting and rope-drive provided. 
This necessitated the location of the gen- 
erator in a wing at the extreme end of 
the power-house, in a position invisible 
from the main switchboard. 

To use the generator synchronously in- 
volved very little alteration to the exist- 
ing apparatus. The windings, of course, 
remained the same, but it was necessary 
to make provision for a variable speed for 
this machine, which, unlike the ordinary 


generator, requires a slight increase of 


speed to take an increased load. To get 
a variable speed from the mill engine was 
out of the question, and recourse had to 
be made to other means—viz., magnetic 
slip. This demanded the installation of 
the huge rheostat which originally formed 
the controller. This method would not 
be an efficient one if constantly used, but 
this was not intended, its use being re- 
stricted, as a rule, to the short period 
of time required in putting in or taking 
out of parallel with another generator to 
regulate the transfer of load. This ar- 
rangement demanded a permanent in- 
crease of speed above that of synchronism, 
and an increase of five per cent was al- 
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lowed, which was as much as possible, 
taking independent working into account. 
The controller was located near the gen- 
erator, and operated by motor from 
switchboard, the position of its axle being 
indicated by luminous signals. The ar- 
rangements for asynchronous running 
were practically complete, but for inde- 
pendent working an exciter was required 
suited to the rotor winding, and for this 
purpose a disused plating dynamo was 
found having a capacity of 600 amperes 
at thirty volts. A low-tension panel was 
located near the generator, and the rotor 
windings brought to it, provision being 
made for rapidly connecting them to 
either the exciter or controlling rheostat. 
It may be opportune at this point to 
give a short non-mathematical explana- 
tion of the action of asynchronous gen- 
erators, which differs in some points from 
that of the regular generator, and is not 
generally understood by practical men. 
Taking the ordinary polyphase induction 
motor, here we have a shifting magnetic 
field in the stator, as a resultant of the 
combined action of the primary currents. 
The torque on the secondary (usually the 
rotor) due to currents generated in ite 
conductors by cutting this flux, is propor- 
tional up to a certain limit to the difference 
in the relative speeds of the primary flux 
and the revolving element, and is prac- 
tically proportional to the load. Beyond 
this limit the torque starts to fall off, 
owing to magnetic leakage caused by the 
heavy currents in rotor and stator, and 
if the load is not reduced the rotor comes 
to rest. If such a motor is now connected 
to the supply mains on no load, it will 
attain a speed practically equal to that of 
the primary field, the slight difference 
being necessary to allow sufficient cutting 
of flux to generate currents in the rotor 
of the magnitude required to overcome 
windage and friction. These currents will 
be in a direction tending to diminish the 
elative motion of primary field and rotor. 
If power is now applied to accelerate the 
rotor shaft, then, as it approaches syn- 
chronism, the current will diminish, until 
at synchronous speed the working com- 
ponent nearly vanishes, leaving a wattlese 
current, and we have practically an un- 
loaded transformer, the bigger magnetiz- 
ing current being due to the air-gap and 
the disposition of the winding, this cur- 
rent being just sufficient to magnetize the 
core to the extent required by the back 
electromotive force. Now, still keeping the 
primary connected to the mains, increase 
the rotor speed, its conductors again cut 
the primary flux, but in an opposite direc- 


246 


‘tion. The currents now generated, instead 
of utilizing their energy in wiping out 
the primary magnetism, the source of the 
back electromotive force, are reversed and 
reenforce it, thus tending to raise the 
stator back electromotive force above the 
forward, and force current back into the 
line. If the rotor speed is still further 
increased more currents are induced, the 
stator back electromotive force tends still 
further to rise, and more load will be 
taken; and if the capacity of this machine 
is sufficient and has the necessary power 
behind it, the load on the system will 
be transferred to it, and steam can be 
shut off the regular generator or gen- 
erators supplying the system, upon which 
they will continue to run as motors, and 
supply the magnetizing current. 

Now, compare some of the character- 
istics of this machine with that of the 
ordinary synchronous generator. The ex- 
pression (pairs of poles by revolutions per 
second) will not give the correct fre- 
quency, but higher, the difference being 
due to the relative motion of the second- 
ary conductors with reference to the pri- 
mary field, which must occur to produce 
the rotor currents, or in other words, this 
is the negative slip; and the amount of this 
slip to assume a certain load will depend 
on the rotor resistance. The frequency 
will be determined solely by the currents 
supplied it by the synchronous machine 
regardless of its own speed. The speed, 
however, must not rise above a certain 
critical value, or the power required from 
the prime mover will fall off rapidly, due 
to magnetic leakage, as in the case of the 
motor. Provision then must be made for 
this in governing the engine, or should 
this point be exceeded the engine might 
run away. | 

Another point, the power-factor. This 
will be dependent on the amount of load 
supplied to the system, but independent 
of the nature of such load, so that any 
currents demanded by apparatus employed 
on the system not in phase with the work- 
ing current must be supplied by the syn- 
chronous machine. Paralleling is, of 
course, a simple matter, there being no 
need for synchronizing ; it is always better, 
though, to get the speeds as near as pov- 
sible to avoid disturbance to the system, 
if the machine is of large relative capac- 
ity. The possibility of running such 
machines for boosting purposes, as sug- 
gested by M. Le Blanc, will not be touched 
on here, but is mentioned as another addi- 
tion to its area of usefulness. 

Now, turning to another function of 
this machine. The synchronous part of 
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the operation requires little or no explana- 
tion; the rotor is simply transformed into 
a field magnet with a continuous iron 
surface, instead of the usual definite polar 
projections. Anticipation of serious mag- 
netic leakage in this method can be re- 
ferred to results. The first trial took 
place under asynchronous conditions; the 
machine, it should be stated, has a dis- 
tributing winding, three slots per phase 
per pole in stator and four in rotor, the 
number of poles being twenty-four, so that 
the permanent speed was 315 revolutions, 
or five per cent above synchronism at 
sixty cycles. At this speed or near it, 
and with the rotor resistance all in circuit, 
the switch was closed on the bus-bars, thus 
paralleling it with a synchronous gen- 
erator which at the time was delivering 
ninety kilowatts. A current equivalent 
to thirty per cent of the non-inductive 
full-load current was taken, and under 
these conditions the disc movement of a 
sensitive watt-hour meter in circuit was 
scarcely perceptible; the resistance was 
then cut out, until the whole load was 
taken, and steam was then shut off the 
synchronous machine, which continued 
running as a motor. After this steam 
was again admitted and the load increased 
and distributed by means of the rheostat 
on the two machines until a combined 
load of 362 kilowatts was carried, out of 
which the induction machine supplied 170 
kilowatts. This was the limit attained and 
was determined by the speed of the mill 
engine, which was not well governed, and 
at this point became unstable, thus 
causing sudden transfers of load between 
the generators, and big voltage variations. 
A higher limit would have been obtained 
with a more favorable load*—that is, 
motors of relatively small capacity or 
lights—but nothing less than fifty-horse- 
power motors were available, and the 
switching on of such at this stage would 
cause a marked fall in speed of the mill 
engine, upon which heavy surgings of cur- 
rent would take place, knocking the volt- 
age beyond control and dislocating the 
service. 

‘The machine was next tried as an in- 
dependent generator. More interest was 
attached to this test, as if the operation 
proved successful, this method of work- 
ing would have considerable commercial 
value. Two methods of exciting the 
rotor were available, either by cutting out 
one branch of the winding altogether, and 
connecting the other two in series to form 
the path for the current, or by connecting 
two branches in parallel and putting the 
combination in series with the third. This 


Vol. 47—No. 7 


latter method was found to be more 
economical in exciting current. The trials 
under these conditions and with an in- 
duction motor load resulted in attaining 
an output of 180 kilowatts before the 
engine governing gave trouble. The ex- 
citation at this load was seven kilowatts. 
On a lighting load the results were ex- 
tremely satisfactory, the output limit 
being largely increased—in fact, on cer- 
tain occasions of big demand at the muni- 
cipal lighting station, loads up to 315 
kilowatts have been delivered with an ex- 
citation of 330 amperes at 25.5 volts. The 
engine under this load had got beyond 
governor control and fallen four per cent 
in speed, but beyond this showed no signs 
of distress. This load, however, was ab- 
normal, the maximum seldom exceeding 
260 kilowatts. The excitation required 
at no load was 138 amperes at 9.5 volts, 
or 1,311 watts as against twenty-seven 
amperes at 133 volts (3,591 watts) for 
the regular generator. At loads of 180 
kilowatts on similar power-factors of ap- 
proximately 0.75 the excitations were 
6.4 kilowatts and 5.2 kilowatts re 
spectively; here the longer air-gap of the 
regular generator tells to advantage. On 
similar loads (lighting) of 220 kilowatts 
the order is reversed, the regular genera- 
tor requiring 5.2 kilowatts against 4.5 
kilowatts of the converted machine. 

The results on the whole must be con- 
sidered good. With a constant speed at 
the prime mover, higher limits would have 
been reached on motor loads; part of this 
was due to the governing, but large steam 
pressure fluctuations played no inconsider- 
able part, and this was in a measure un- 
avoidable, owing to the fact that two 
large winding engines were supplied from 
the same battery of boilers. The excellent 
results obtainable on non-inductive loads, 
neglecting the part due to less armature 
reaction, were attributable to the gradual 
assumption of the load, under lighting 
conditions, as distinguished from the sud- 


den changes caused by switching on mo- 


tors of large relative capacity, when on 
inductive loads. The temporary pulling 
up of the prime mover under the latter 
conditions was, of course, noticeable on 
lighting loads when heavy banks of lamps 
were thrown on; but this occurred very 
seldom, and it is obvious that, although 
inconvenient in such cases, it had not the 
dangerous factor which such occurrences 
might mean to motor loads. This machine 
offers another field of usefulness as a 
motor, and with its present connections 
can be used in case of emergency to drive 
half the mill (100 stamps), no change at 
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all being necessary beyond disconnecting 
the mill engine. 

To sum up, then, it must be admitted 
that under the disadvantageous conditions 
prevailing, good results have been obtained 
as far as the object in view was concerned. 
With more power at our disposal, and 
under our own undivided control, still 
better results could have been looked for 
on inductive loads. Asynchronous work- 
ing increased either generator capacity by 
about forty-five per cent, and was sufficient 
to tide over the peak of the day load. 
The heavy wattless current is a serious 
trouble, and reduces to a great extent the 
advantage obtained in other directions. It 
could be neutralized by the use of a static 
condenser, but condensers of the size nec- 
essary here (capacity thirty-five micro- 
farads) can scarcely be called commercial 
apparatus, and would be expensive and 
difficult to obtain here. Independent 
working was certainly a success, and up 
to the time of the writer leaving the com- 
pany it was nearly always used as such. 
The short air-gap and low flux density in 
the rotor, although favorable as a motor, 
allowed a big armature reaction when gen- 
erating on inductive loads, but the effects 
of this would not have been so noticeable 
with automatic voltage regulation, such 
as, say, the Tirrell system. As to the use 
of such machines in mining districts, 
such as the Witwatersrand, it depends en- 
tirely on circumstances. No doubt in the 
near future isolated electric generating 
plants will disappear, and be replaced by 
central supply stations, operating over 
suitable areas. When such a system is 
actually in sight, any immediate addition 
to the generating plants of mines likely 
to be affected by the change could be pro- 
vided for by a machine such as described, 
which, on conversion of the systems, 
could at once resume its original rôle as a 
motor. 


Curtis Steam Turbines in Japan. 


Characteristic of the present progress- 
iveness of Japan, is the fact that outside 
of Europe and the United States this 
small nation is the largest user of steam 
turbines in the world. 

With the industrial awakening of the 
Island Empire has come a need for elec- 
tric power not only for manufacturing 
purposes, but for transportation and for 
lighting. Japanese engineers are wide 
awake, and their enterprise is nowhere 
more clearly indicated than in their 
adoption of steam turbine electric gen- 
erating units, which in other parts of the 
= world are so rapidly replacing the old 
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style reciprocating engines in the elec- 
trical field. 

On July 29, 1904, the first shipment of 
steam turbines arrived in Japan via the 
steamship Korea from San Francisco. 
They were of 500 kilowatts capacity of 
the Curtis type, and were for operating 
the Shigai railway in Tokio. Four weeks 
from their arrival they were in full opera- 
tion. As significant of the success of 
these first units, there have been ordered 
by the Japanese from the General Electric 
Company, of New York, thirty-seven Cur- 
tis steam turbines with electric generators 
with a total normal capacity of more than 
35,000 horse-power. Of these, eleven 
units are now installed and in satisfactory 
operation, 

Japan is not slow in adopting the elec- 
trical systems which will improve her 
manufacturing and transportation facili- 
ties and give her people better light- 
ing service. They are using elec- 
tricity for operating the street rail- 
ways of their cities and for indoor and 
street lighting. In the use of electric 
power for machine shops, they are follow- 
ing only the best American practice, 
which, as a rule, requires electric motors 
mounted on each tool. 

The coal mines of Japan will eventu- 
ally be operated electrically. Some of 
the turbines mentioned above are in- 
tended for the Miike coal mines on the 
Island of Kyushu. These are owned by 
Mitsui & Company and will use two 1,000- 
kilowatt Curtis steam turbines. 

The Osaka Electrice Light Company, 
which furnishes electricity to the city of 
Osaka which has a population of over 800,- 
000, is equipped entirely with American 
electrical apparatus, including six steam 
turbines of the same make. The capital of 
this company is 2,400,000 yen, and with 
its progressive methods it will soon rival 
some of our modern American illumi- 
nating companies. 

One of the largest electrical interests 
in Japan which has ordered some of the 
machinery referred to above is the Tokio 
Street Railway Company which furnishes 
transportation facilities for the city of 
Tokio which has a population of 1,440,- 
000. Its Japanese name is Tokio Shiga 
Tedsuda. Its franchise runs until 1952. 
The franchise provides that after the year 
1932 the municipality may purchase the 
property of the company by paying a 
proper price for it. Its capital stock is 
15,000,000 yen, divided into 300,000 
shares. 

Although some English and German 
material is being used by this road, prac- 
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tically all of the electrical equipment is 
American made. This includes five 2,000- 
horse-power Curtis turbo-generator units 
with power-house equipment and railway 
motors furnished by the General Electric 
Company, Wheeler condensers and Brill 
trucks. Besides a small amount of Ger- 
man and English machinery such as 
boilers and trucks,.there are a few small 
dynamos which were made in Japan. 


<> 
Railway between Belgium and 
Germany. 
Consul MeNally, Liege, Belgium, 


writes: the Belgian administration has 
asked the congress to appropriate $10,615,- 
000 for a new railway into Germany via 
Louvain, St. Trond, and Argenteau. A 
convention between Belgium and Ger- 
many, held at Berlin, August 15, 1903, 
had for its object the building of this as 
well as a smaller railway connecting Stave- 
lot in Belgium with Malmedy in Germany, 
for which latter enterprise an appropria- 
tion of $308,800 is asked. 

The new line will help to meet the close 
competition of the Dutch railways. Every 
effort will be put forth not only to make 
travel as comfortable as possible, but to 
increase the speed of the trains as far 


as is consistent with the safety of passen- 


gers. It is hoped that the speed will reach 
120 miles an hour with the use of modern 
electrical appliances. With this end in 
view many new ideas will be adopted in 
the construction of the road. There will 
be no grade crossings, the grades will be 
light, and the radius of every curve will 
be at least 2,000 yards. 

The projected road will not only estab- 
lish rapid international connections, but 
will connect central Germany with Ant- 
werp, which is the port of entry into Bel- 
gium. This determination of the govern- 
ment to build a new road into Germany 
caused some apprehension on the part of 
the inhabitants of the cities now on the 
main international line. The government 
has announced that it is not its intention 
to use this road for all international trains, 
and that the cities of Liege and Verviers 
will not suffer in consequence. These 
cities will remain on the route which forms 
the best line between France and Ger- 
many (by Charleroi and Namur). 


The opening meeting of the summer 
session of the British Association for the 
Advancement of Science at Cape Town 
and Johannesburg, South Africa, will be 
held on August 15, at Cape Town. Profes- 
sor H. H. Darwin, president, will de- 
liver his inaugural address. 
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Reviews of 


The Testing of Alternators. 

This is a study by Stanley P. Smith. 
There have been several different sug- 
gestions as to the best means of testing 
a single alternator in some way akin to 
the well-known Hopkinson test for direct- 
current machines. Mordey divided the 
armature circuit so that part of it acted 
as generator and the rest as motor. Thus 
he might divide a twenty-coil armature 
into a generator of twelve consecutive 
coils, and the remaining eight coils with 
the connections reversed in them 
gave energy back to the machine. 
Professor Ayrton modified this ar- 
rangement by splitting the field 
instead of the armature. In this case 
opposite halves of the field were magnet- 
ized to oppose one another, the armature 
being short-circuited through an amme- 
ter. Behrend found that by exciting 
eight coils as a generator and four as a 
motor, using the same current in both 
parts of the field, that the magnetic strain 
was sufficient to endanger the machine by 
reason of the severe mechanical stresses 
set up. He thus split the field into two 
equal parts, using six consecutive coils to 
generate, and the other six to motor. But 
to counteract for the demagnetizing effect 
of the lagging armature current in the 
generator field and its magnetizing effect 
on the motor field, he used a stronger 
exciting current in the former than in 
the latter. The results obtained from 
this modification seemed to be very satis- 
factory. For the purpose of research it 
was thought, therefore, that this method 
might be applicable in testing a thirty- 
kilowatt, single-phase, twelve-pole alterna- 
tor. It was found to be dangerous to put 
full current through the armature. It 
was noticed that to obtain any armature 
current, the generator part of the field 
had to be much more strongly excited 
than the motor part. The arrangement 
of ysing six alternate coils as generator 
and six as motor acted splendidly. 
Another method suggested is the modifica- 
tion of Mordey’s, since the same exciting 
current is used both in generator and mo- 
tor coils, the respective fields being sym- 


metrically placed around the armature. 
In this case it was found with eight gen- 
erator coils and four motor coils, an ex- 
tensive field current was needed to yield 
full current inthe armature, but with ten 
generator coils and two motor coils, a 
splendid result was obtained with a 
normal field.—Abstracted from the Elec- 
tricvan (London), July 14. 
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A Modern Coal-Conveying Plant. 

A coal-conveying plant of quite ex- 
tensive proportions has been installed at 
the works of the Metropolitan Electric 
Supply Company, Limited, Willesden 
Junction, London, England. The instal- 
lation was designed for the handling of 
small coal at the rate of from sixty to 
eighty tons per hour, and conveying it 
from the trucks to the boiler furnaces. 
In this system the loaded wagon or coal 
truck is turned over bodily and its con- 
tents falling into a hopper to receive it 
pass thus to the conveyer which dis- 
tributes it to overhead storage bunkers. 
Opposite the boiler house there are two 
main lines of railway, and a large coal 
bunker of seventy tons capacity has been 
built below the coaling lines. Imme- 
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ELEVATION, SHOWING METHOD OF OPERATING 
CoaL TIPPER. 
diately over the top of this bunker there 
are mounted two Bennis rotary side-truck 
tippers. These tippers enable the trucks 
to be completely turned over to be 
emptied. The tippers are so arranged that 
the upper half is lifted off to allow a 
locomotive to pass through. The wagon 
is secured in the tipper by clamps which 
when tightened up hold it securely in 
place. The clamps are fitted with a strong 
compensating mechanism to take up any 
shock. When the wagon has been secured, 
the attendant; by means of a switch, sets 
a five-horse-power electric motor in opera- 
tion which rotates the tipper containing 
the truck and delivers the fuel into the 


receiving-hopper. An especially interesting 
point to be noticed in the design of this 
tipper is that by its complete revolution 
it saves trimming, while emptying every 
ounce of coal. It rests on a series of 
rollers, each side being actuated by a re- 
versible electric motor. Each tipper is 
capable of emptying one hundred tons of 
coal per hour. The apparatus has been 
constructed by Messrs. E. Bennis & Com- 
pany, Limited, of London, England.— 
Abstracted from Engineering (London), 


July 14. 
a 
A French 28,000-Volt Power Transmission. 


A very interesting high-voltage trans- 
mission is that recently placed in service 
by the Societe Energie Electrique Du 
Littoral Mediterranean. This plant is to 
supply power to Toulon. The company 
has in service several power transmissions 
of 10,000 and 12,000 volts, but the present 
scheme, in which 28,000 volts is employed, 
is an advance of anything of this nature 
previously attempted in France. The line 
has a length of about fifty-eight kilo- 
metres. The service is principally used to 
supply the needs of the town in respect to 
lighting and also to the tramway system 
of Toulon. In addition to this, however, 
it supplies energy for lighting and power 
to several villages in the Var district along 
the transmission line. This installation 


` makes an important addition to the exist- 


ing generating plants of the company, and 
forms the commencement of a large scheme 
of extensions. The generating station is 
situated in the River Argens at Entray- 
gues near Vidauban (Var). It utilizes a 
natural flow of the river followed by a 
series of rapids. The dam and the hydrau- 
lic works have been designed to allow for 
storage of sufficient water to take care of 
the peaks in the load, and the length of 
the crest of the dam is sufficient to allow 
the distribution of the yearly floods to 
the river without flooding the land lying 
above the station. The conduit leading to 
the station is in the form of a ferro-con- 
crete tube 2.9 metres in diameter, working 
under a pressure averaging from twelve 
metres at low water to fifteen metres dur- 
ing floods. The generating plant includes 
three main units which are composed of a 
1,000-horse-power double turbine with, a 
horizontal axis on the Francis system, 
direct-coupled to the three-phase alterna- 
tor of 700 kilowatts capacity. The main 
turbines are designed to operate under a 
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head of water averaging from fifteen to 
twenty metres, with a maximum exhaust 
of 6.6 metres from the floor level of the 
turbines to the water level in the feeding 
canal. The normal speed of the turbine 
is 300 revolutions per minute. By means 
of turbine regulators the speed can be 
varied five per cent under or over the 
normal, the contro] being either by hand 
or at a distance by means of a smal! elec- 
tric motor operated from the switchboard. 
The alternators are thus easily synchro- 
nized and the load can be evenly divided 
between the units from the switchboard. 
The alternators are of the fixed armature 
revolving-field type. The excitation of 
the alternator fields is effected by means 
of two thirty-kilowatt sixty-volt dynamos, 
one being spare. These are operated by 
seventy-five-horse-power turbines at a 
speed of 600 revolutions per minute. Each 
of these dynamos is rigidly coupled to 
another machine on the same base, develop- 
ing at least twenty kilowatts at 600 revo- 
lutions per minute, giving under com- 
pound excitation a constant pressure of 
110 volts at the terminals. These latter 
machines are for the auxiliary services of 
the station, such as the lighting, pumping, 
etc., so as to be independent of the excit- 
ing circuit. To step-up the three-phase 
current, there are three transformers, one 
for each generating unit. These are of 
the air-cooled type and give an output 
of 650 kilowatts at a frequency of twenty- 
five cycles. The switch-gear is mounted on 
a main board containing three alternator 
panels, one exciter panel, one auxiliary 
service panel and one station panel. There 
is also an auxiliary board comprising three 
panels for the low-tension connections of 
the transformers, and one line panel for 
a 3,500-volt line. Each of the alternator 
panels is equipped with a triple 30,000- 
volt oil-switch, electrically controlled at 
a distance and furnished with a time limit 
relay for automatic tripping. In addition, 
there is, of course, all of the auxiliary ap- 
paratus for controlling the system. The 
overhead line is formed of three bare cop- 
per wires of twenty-eight square milli- 
metres section. The double-petticoated 
porcelain insulators which carry the wires 
have a height of 170 millimetres, a 
diameter of 220 millimetres on the upper 
petticoat, and weigh 2.6 kilogrammes 
without the support. In addition to the 
generating station at Entraygues, there 
are two substations, one at Brunet, Toulon, 
and another at Loubiere. There are also 
two smaller stations fed from the 30,000- 
volt line between Toulon and Entraygues. 
All the instruments in use for these in- 
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stallations were supplied by the General 
Electric Company, Schenectady, N. Y., 
and the whole installation has been car- 
ried out by the French Thomson-Houston 
Company, the generators and other mov- 
ing machinery being built at the com- 
pany’s Paris works.—Abstracted from 
Electrical Review (London), July 21. 


Steel Rail Industry. 

In transmitting the following abstract 
of two articles which recently appeared in 
the Deutsche Bergwerks-Zeitung, giving 
the history of the steel rail industry of 
the United States, Consul H. W. Harris, 
of Mannheim, Germany, says that the 
view taken by the journal just named of 
the outlook of the American rail industry 
may be accepted as that which prevails 
among well-informed Germans: 

The vast concentration in the manu- 
facture of American steel rails has 
rendered the United States able to enter 
into the sharpest competition with Eng- 
land and Germany in the export of rails. 
Prior to 1890 the export of rails from the 
United States never amounted to more 
than 8,000 tons in any one year; in fact, 
the country had large imports of rails. 
For example, in 1881, the imports were 
296,000 tons; in 1882, 118,000 tons; in 
1887, 77,000 tons; in 1888, 137,000 tons. 
With the year 1890 the United States 
began gradually to become a factor in the 
export of rails. These exports were in 
1890, 10,000 tons; 1895, 12,000 tons; 
1900, 348,000 tons; 1904, 161,000 tons. 


EXPORTS OF RAILS FROM ENGLAND, GERMANY 
AND THE UNITED STATES FOR 
FIFTEEN YEARS. 


England. | Germany. United 

Year. ons. Tons. 4 moue 
1889-1891...| 681,000 128.000 11,000 
1892-1894. ..| 890,000 107,000 13,000 
1895-1897...) 512,000 120,000 51,000 
1898-1900...| 448,000 130,000 ,000 
1901-1903...| 581,000 255,000 185,000 


The record in the export of rails during 
the last ten years was made by England 
in 1903 with 604,000 tons, by Germany in 
1903 with 379,000 tons, and by the 
United States in 1901 with 375,000 tons. 
It will be seen how the United States, 
which in the eighties imported at times 
10,000 tons and more of rails per year, has 
now become an important factor in the ex- 
port trade. This has been due in part to 
the low price made by Americans for rails 
as well as to concentration, the low price 
being in fact partly the result of com- 
petition. 

EFFECTS OF TARIFFS. 
From 1875 on, the duty on rails was 
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fixed at $28 per ton, and was by further 
reductions made, respectively, $17, $13.50, 
and in 1894 $7.75 per ton, the latter being 
since that date unchanged. This con- 
tinuous protective policy has helped the 
American rail industry onto its feet, and 
finally has rendered it able to manufac- 
ture rails much cheaper than the English, 
who were formerly the rail makers of the 
world. 


CORT OF RAILS PER TON IN ENGLAND AND IN 
THE UNITED 8TATEB. 


—_ ea aaan 


Year. England. | Dared | aopean 
1875........ $48.66 | 959.80 | $28.00 
1880 «acc. 35.5 63.50 28 .00 
1885........ 26.76 28.50 17.00 
1890........ 26.52 31.70 18.50 
1895........ 27.25 24.30 7.75 
1896... .... 28.47 17.60 7.75 
1900........ 30.42 82.30 7.75 
100 3 wees 28.22 27 . 80 7.75 
1902........ 26.52 23.00 7.75 
1903........ 26.03 28 .00 7.75 


In the year 1875 the protective tariff 
on rails was $28 per ton, or 50 per cent 
ad valorem. In the years 1901-3 Ameri- 
can rails cost $28 per ton, that is, the 
same amount as the duty had been twenty- 
four years before, the duty in the years 
named being 28 per cent ad valorem. 
From the year 1894 to 1898 American 
rails were cheaper f. o. b. factory in Penn- 
sylvania than the English product f. o. b. 
at the English coast. At present the 
prices are about the same. The difference 
has since the year 1900 amounted to from 
$1 to $1.50 per ton. 


PRODUCTION OF RAILS IN GERMANY, ENGLAND 
AND THE UNITED STATES. 
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| | United 
G land. 

Year. | Ooms | "Tns. | States 
1890........ 559,000 | eer 1,522,000 
1895........ 493,000 | 604,000 | 1,021,000 
1900........ 903,000 -| 760,000 | 2,273,000 
1902........ 921.000 | 908,007 | 3,875,000 

CONCLUSION. 


Thus the United States produces more 
rails than Germany and England 
combined. The American steel rail 
industry can, in view of the facts, 
look back with satisfaction on the 
forty years of its development. 
American steel rail manufacture is to-day 
so powerful that, except for some extraor- 
dinary circumstances, it is able to sup- 
ply the demand of the country and to fur- 


nish in addition a fair amount of export. 
The present capacity of steel rail manu- 
facture in the United States is estimated 
at from 3,250,000 to 3,500,000 tons. The 
fact that the United States has become an 
export country for rails will probably be- 
come more apparent, year by year, in the 
future. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A Vertical Cross-Compound Gen- 
erating Set. 

The B. F. Sturtevant Company, Hyde 
Park, Mass., is building for the general 
trade a generating set possessing a num- 
ber of features of unusual interest, com- 
bining in its design the best practice of 
American and European builders. This 
set was originally designed and built for 
the United States navy department, and 
the apparatus has been subjected to very 
thorough tests in order to satisfy the rigid 
requirements. The apparatus which is 
now being turned out for the trade is 
constructed and tested in the same 
thorough manner as the machines which 
won the approval of the navy department. 

The accompanying illustrations show 
the detail and assembly of the vertical 10 
by 18 by 10 cross-compound type, direct- 
connected to a 35-100 MP-10 generator 
of 100 kilowatts capacity. The following 
table gives the general proportions of this 


Fig. 2.—- HIGH. PRESSURE AND Low-PRESSURE 
CYLINDERS AND STEAM CHEST. 

set, as well as the dimensions of several 

similar sets built by this company. 


Steam | 


Pipes. 


shaft, up the crank webs to the pins, and 
thence up the -connecting-rod to the 
cross-heads and guides. The frame of the 
engine is fitted with hinged oil-tight doors 


when the engine is running. Centrifugal 
oil-throwers are set at the bearings be- 
tween the engine and the generator, and 
between the engine and the governor 
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Fic. 1.—VERTICAL, CRO8S8-COMPOUND ENGINE, DIRECT-CONNECTED TO 100-KILUWATT 


DIRECT-CURRENT GENERATOR. 


on the sides, and removable plates at the 
ends, giving ready access to the reciprocat- 


Weight 


| Crank Pin. | 
Shaft. Kilowatts. 


omplete 
nue of Engine. Required, eee Aa, in ass Snes ATERN, by Diameter. e Set 
Pounds. Stea m a | Exhaust. | Pounds. 
a 
614, x10%x61g | 100 450 2 iy | 315x314 3144 17144 | 5,600 
7x12x7 100 400 2 uy Bx | Bag 25 7,800 
8x14x8 100 400 8 33 x4 | 8% 85 10,000 
-8x14x8 ` 150 400 8 41x5 | 4% 50 14,000 
10x18x10: - 150 850 4 516x616 , 515 100 22,000 


. A remarkable feature of these sets is 
their high mechanical efficiency, averag- 
ing considerably over nincty per cent. This 
is partly accounted for by the system of 
forced lubrication, which by means of an 
oil pump accessibly located in the base 
supplies oil to the bearing at an average 
pressure of fifteen pounds, the course of 
oil being to the main bearings, along the 


ing parts. There is also a watershed par- 
tition between the case and the bottom of 
the cylinders. This serves to prevent oil 
from the reciprocating parts being car- 
ried into the cylinders, and keeps the 
water from the cylinders from being 
mixed with the oil. This arrangement, at 
the same time, allows convenient access 
to the piston and valve rod stuffing-boxes 


- ad 


wheel, and complete the scheme for mak- 
ing the apparatus absolutely oil-tight, and 
guarantee the protection of the genera- 
tor from oil creeping along the shaft. 

Both the high and low-pressure valves 
are double-ported and balanced. The 
high-pressure valve is of the piston type, 
and the low-pressure a slide valve arranged 
to lift from its seat for the escape of 
entrained water. The steam and exhaust 
outlets are so placed that the engine may 
be conveniently piped from either side. 

Fig. 1 shows the generating unit com- 
pletely assembled; Fig. 2, the high and 
low-pressure cylinders and steam chest, 
and Fig. 3, the engine base with bearings 
and shaft. 

The piston rods are secured to the pis- 
tons by a taper fit and nut. The rods are 
made of high carbon steel, and the pis- 
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tons are of cast iron with specially turned 
snap rings, ensuring a perfect cylinder 
fit. The cross-heads are fitted with ad- 
justable steel shoes and with bronze boxes 
for the cross-head pins, which are pressed 
into a fork at the end of the connecting 
rod and doweled in place. The coupling 
for direct-connecting to the generator is 
forged on the crank shaft, which is made 
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half per cent from no load to full load is 
secured by a Rites inertia governor. 
While the generators of these sets pre- 
sent perhaps nothing radically new, they 
are built in accordance with specifications 
of a very high standard. The magnet 
frames are of the best grade of cast iron, 
adjustable vertically, and divided hori- 
zontally so that by lifting the upper half 


Fic. 3.—EnGine BAseE with BEARINGS AND SHAFT. 


in one piece of high-grade forged steel 
with cast-iron counterweights securely 
bolted thereto. The cranks are set at an 
angle of 180 degrees. The main bearings 
are lined with Sturtevant white metal, the 
lower halves being removable by revolv- 
ing around the shaft. Fig. 4 shows the 
crank shaft with counterweights and 
coupling, the high and low-pressure piston 
rods and pistons, the connecting rod, and 


‘of individual coils. 


the armatures may be removed. The 


shunt and series coils are separately wound 
and mounted on the pole-pieces, which 
have cast-iron shoes and are through- 
bolted to the frame to allow the removal 
This construction is 
clearly shown in Fig. 5. 

The armatures are of the iron-clad, two- 
circuit, form-wound, ventilated drum 
type. The cores are of special low car- 


Fic. 4.—ENGINE DETAIL. 


a cross-head guide with the bronze boxes 
in place. 

A unique feature of this engine is the 
indieator gear, which is so arranged that 
cards may be taken without interfering 
with the oil-tightness of the case. The re- 
ducing motions from the cross-heads are 
always in place, and automatically engage 
with short sliding rods which project 
through stuffing-boxes in the side doors. 
This feature is very clearly shown in Fig. 
1. Speed regulation within one and one- 


bon steel, mounted on cast-iron spiders 
which have hub extensions for the sup- 
port of the commutators. This construc- 
tion is shown in Fig. 6. The laminations 
are punched from the best qualities of 
thoroughly annealed electrical sheet steel, 
are set up under pressure, and are 
clamped together in such manner as to ob- 
viate any liability to displacement due to 
magnetic drag, ete. The commutators 
are made up of bars or segments of pure 
hard-drawn copper, insulated between the 
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segments with the best quality of selected 
mica, and secured on cast-iron shells of 
The armatures are 


spider construction. 


Fic. 5.—FIELD FRAME OF GENERATOR, 


balanced both electrically and mechanic- 
ally. Fig. 7 shows the completed arma- 


FIR. 6.— ARMATURE CORE. 
ture, and also shows very clearly the coup- 
ling with its through key-way. 
The brush rigging of these sets, which 


Fic. 7.—CoOMPLETED ARMATURE AND 
COMMUTATOR. 


is well shown in Fig. 1, is unique in its 
compactness. The brush-holders are of 
the sliding socket, shunt type, with flex- 
ible connection to each brush, and the 
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holders are mounted on studs projecting 
from the brush rigging, so arranged as 
to be readily rotated for adjusting the 
brushes. The holders are staggered so 
that the brushes will wear evenly on the 
commutator, and each brush is separately 
removable and adjustable. 

Sufficient brush surface is allowed so 
that the current density will not exceed 
thirty amperes per square inch of bearing 
surface. 

All of the insulation receives a sixty- 
second breakdown test of 1,500 volts, al- 
ternating current, and shows a resistance 
of at least one megohm with an initial 
voltage of 500. The insulation is damp- 
proof and unaffected by temperatures up 
to 100 degrees centigrade. 

The generators are capable of carry- 
ing fifty per cent overload for short periods 
of time without shifting the brushes or 
sparking at the commutator. They will 
run continuously at twenty-five per cent 
overload without sparking or undue heat- 
ing. 

After a continuous run of ten 
hours the heat rise in any of the 
parts will not exceed forty degrees 
centigrade above the surrounding 
atmosphere. Full load may be thrown on 
or off without affecting the voltage over 
fifteen per cent. 

These machines are made entirely at 
the works of the B. F. Sturtevant Com- 
pany, at Hyde Park. The company has 
laid out its plant so as to secure facilities 
for producing everything needful in the 
construction of its varied line of ap- 
paratus; and as the parts of both engines 
and generators are made from templates, 
duplicates are always carried in stock at 
the manufacturer’s plant. 
<> 

Despite the extremely hot weather 
which prevailed over the entire eastern 
section of the country during the last few 
weeks, the F. F. Proctor circuit of 
theatres attracted large numbers of pa- 
trons because of the very desirable cool 
atmosphere which prevailed in these play- 
houses. In addition to the provisions 
made for the physical comfort of patrons, 
Mr. F. F. Proctor has arranged for the 
reappearance of some of the most skilful 
artists of the day. A new feature which 
has been adopted with the Proctor 
theatres is the mailing of reserved seat 
tickets to patrons upon the sending of a 
check or money order. Telephone com- 
munications also receive prompt and cour- 
teous attention. 
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A New Line of Small Power Motors. 

The application of electric motors to 
gencral power purposes involves so many 
different conditions that motors for suc- 
cessful general use must now possess, to 
a large degree, all those qualities which 
hitherto have been considered necessary 
only in motors intended for special 
severe service. This idea has been 
followed closely in the design of 
the new line of General Electric 
Company’s small CQ motors. They 
are built in sizes ranging from one- 
quarter horse-power to twenty horse-power 
and are adapted to practically all condi- 
tions of service, as their design has been 
laid out with special reference to simplic- 
ity and durability in construction and 
reliability in operation. The appearance 
of the new motor is attractive and sym- 
metrical, as can be seen by reference to 
the illustration. The customary form of 


hearing support for small motors is here 
utilized but with added attention paid to 


New LINE OF SMALL POWER MOTORS. 


appearance as well as strength and rigid- 
ity. The end shields are simple in form 
and of large section, giving rigidity to the 
frame. They may be rotated in either of 
four positions, differing ninety degrees 
from each other to meet the requirements 
for various positions of installations. 
The bearings encased in the end shields 
are lubricated by oil-flooding rings revolv- 
ing in the oil reservoir below the shaft. 
The linings are single castings of hard 
composition and ample bearing surface. 
The general form of the motor secures 
a low centre of gravity of the complete 
motor and a short magnetic circuit, which, 


combined with high-grade workmanship, 


give the CQ motor a notable efficiency for 
its capacity and enable the maker to pro- 
duce a compact machine free from vibra- 
tion. The cylindrical, soft cast-steel 
magnetic yoke is provided with feet which 
allow rigid connection with the support of 
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the motor. The pole-pieces are separate 
from the yoke and fastened to it by 
through bolts permitting ready removal 
when repairs are necessary. The extended 
tips of the pole-pieces hold the field coils 
rigidly in position. 

One evidence of the care used in the 
design of these motors is to be found in 
the construction of the armature. The 
armature body is insulated in a manner 
similar to that employed in the standard 
General Electric railway motors. The 
insulation is tough and impervious to 
moisture and practically indestructible. 
Thorough tests of the insulation of the 
copper wire coils are made before placing 
them in slots punched in the armature 
disc in which they are retained by steel 
binding wires. The arrangement of 
the windings in the slots is such that 
a large surface of copper is provided in 
the position best calculated to dissipate 
the heat and ensure cool running and high 
efficiency. In the larger sizes air ducts 
are provided for ventilating the 
cores and windings. The steel 
laminations are clamped rigidly 
between two cast-iron spiders or 
end-plates, which have flanges to 
support the extended ends of the 
armature coils. 

The construction of the brush- 
holders and brushes is simple, 
| utilizing that form of holder and 
= pressure spring which has been 

found satisfactory for motors in 

general service. The motors 

operate with practically no spark- 

ing under variations from no load 
to full load and without shifting the 
brushes. 

The standard motor will deliver its 
rated output with a rise of temperature 
m any part not over forty-five degrees 
centigrade above the surrounding air. 
lt will operate with a twenty-five per cent 
overload for one hour, and forty per cent 
temporary overload without injurious 
heating. 

The speeds of the CQ motors have been 
chosen to permit direct belting to line 
shafts running at ordinary speeds without 
the use of intermediate countershafts. By 
the use of steel magnet frames and the 
employment of light but rigid end shields 
to support the bearings, an economy of 
material is effected which permits, with- 
out sacrifice of strength or stability, the 
construction of CQ motors much lighter 
for a given output than machines running 
at even higher speeds. The most economi- 
cal speed for a given service must be de- 
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termined by a careful study of the relative 
advantages to be derived from a slow 
speed and the increase in cost required to 
obtain it. The speeds adopted for CQ 
motors have been found most advantage- 
ous and economical for nearly al] purposes. 
When a lower driving speed is desired 
than can be obtained with a standard CQ 
motor, a belt-iightening apparatus is fur- 
nished which allows a driving pulley 
smaller than the standard one to be used 
and at the same time sccures sufficient 
contact to enable the full power of the 
motor to be transmitted. This is particu- 
larly serviceable when a very short driving 
belt must be used. The loose pulley may 
be adjusted to any lead of the belt and in 
many cases avoids the adoption of*a gear 
drive when it is undesirable. 

<> 

A Revolving Electrical Display 
Showcase. 

The accompanying illustration shows 
one form of an electric revolving display 
showcase manufactured by the Thomp- 
son-Bonney Company, Incorporated, 29 
Cortlandt street, New York city. 

The essential feature of this apparatus 
is a showcase built on improved lines of 
steel and plate-glass construction. Each 
case is built with a rotating shelf cylinder 
to which can be attached from four to 
eighteen trays according to the grades of 
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REVOLVING ELECTRICAL ADVERTISING SHOW- 
CASE. 


merchandise to be displayed. This cyl- 
inder revolves continually, and at the 
same time holds the trays rigidly in any 
position in which they are placed. The 
tray supporters on each end are bounded 
with electric bulbs The entire cylinder 
thus equipped rotates so that every tray 
is well illuminated and brought to the 
top and front of the case once every 
minute or oftener if desired. By this 
means a very large amount of stock can 
be displayed to even a casual observer. 

In addition to the ordinary construc- 
tion, a variegated colored cylinder extend- 
ing the full length of the case and con- 
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taining one sixteen-candle-power lamp to 
the running foot is attached. When the 
current is on, and the trays with their 
contents are being rotated, this cylinder 
moves also, producing a spectacular effect, 
and at the same time helping out the 
general illumination of the case. 


Vertical Stranding Machines. 
The Aiton Machine Company, 126 Lib- 
erty street, New York city, has placed on 
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having automatic traverse for evenly lay- 
ing up the finished strand on the receive 
spool. The fliers or cradles for the bob- 
bins are made of steel, and fit into steel 
spiders or rings. The cradles all have the 
company’s new tension attachment, ensur- 
ing the same tension on the successive 
bobbins as given to the first when starting 
a strand. The eccentric ring is of steel, 
and is connected with the cradles by a 
steel crank and brass bushing. The ma- 


VERTICAL STRANDING MACHINES. 


the market a type of vertical stranding 


machine for manufacturing small wire 
ropes, cords, ete., light strands from cop- 
per wire for gutta-percha and rubber 
cores, telegraph wires, light cords, ete. 
These machines are designated as types 
A, B and C. 

These machines are made for six or 
{welve bobbing each. The bobbins are 
carried in steel cradles, and are all “back- 
turn” geared by means of an eccentric 
ring. The back-turn motion of the spools 
keeps all twist out of the wire. This is 
quite necessary in the manufacture of wire 
ropes. Manv manufacturers of electrical 
strands and cords deem this unnecessary, 
and for this purpose the company builds 
machines similar to type C, but without 
the back-turn motion in the spools. The 
machine is complete in itself, and requires 
no additional mechanism when set up. 

The receiver or take-off spool on the 
back of the machine is located close to the 
floor, and the take-off or capstan wheel is 
provided with several changes of speed, 
so that the strand can be laid up on what- 
ever twists per foot may be desired by the 
operator. The machine runs right or left, 


chine is also provided with a measurement 
wheel for keeping account of the output. 
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The Dunton Tree Insulator. 
The Dunton tree insulator is an in- 
genious piece of apparatus recently manu- 
factured and placed upon the market by 
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MALLEABLE [RON TREE INSULATOR. 


Messrs. Dunton and Field, 117 Main 
street, Cambridge, Mass. As may be seen 
from the accompanying illustration this 
insulator is designed specifically to be used 
by keeping current-carrying wires from 
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making contact with the swinging limbs 
of trees. The insulator is so constructed 
that it can be used with any size of wire, 
and is made of the highest grade of 
malleable iron. The arm swings on a 
sleeve which is lag-screwed to the limb 
of a tree and turns in a cone-shaped cast- 
ing pivoted to the lower end of the arm, 
which allows the glass insulator to be in 
a vertical position at all times when tied 
to the wire. A standard locust pin is 
driven in the cone-shaped casting and can 
not turn or come out when assembled to 
the arm. Special lag-screws are furnished 
with the insulators so that the body of 
the screw will enter the limb at least three- 
auarters of an inch, thus giving the full 
strength of the screw. 

This insulator allows the wire to be 
tied solid to the glass without injury to 
the wire or to the tree. It allows the 
limb of the tree to which the insulator is 
attached to move in any direction. The 
apparatus is constructed so that any ordi- 
nary single, double and triple-petticoated 
insulator may be used. 
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An Important Circuit-Breaker 
Installation. 
One of the most important circuit- 
breaker installations that has ever been 
made was recently completed when the 
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11,000-AMPERE, MOTOR-OPERATED CIRCUIT- 
BREAKER. 


New York Edison Company placed in 
operation nineteen 3,000-ampere, thirty- 
two 6,000-ampere and four 11,000-ampere 
General Electric circuit-breakers. All of 
the breakers in this installation are for 


of Yuma. 
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operation on 250-volt service. The 
majority of them operate automatically 
for the protection of apparatus and lines 
against severe overloads and short-cir- 
cuits. Some of them are designed for 
operation on reverse current. All of the 
breakers have been installed within the 
past year and are giving entire satisfac- 
tion. | 

The New York Edison Company has, 
after a thorough investigation, decided to 
adopt the standard General Electric Com- 
pany design. The accompanying illustra- 
tion shows one of the 11,000-ampere mo- 
tor-operated breakers, which are the largest 
ever built. 


<> 
Reclamation of the Yuma Desert. 

One of the most difficult irrigation 
undertakings of the present day is the 
proposition to transform 85,000 acres of 
the arid Yuma desert into fertile farming 
land. The United States Reclamation 
Service has awarded the contract for this 
work to J. G. White & Company, In- 
corporated. 

The project presents almost insur- 
mountable difficulties in many ways. The 
nearest town is the city of Yuma located 
twelve miles down the Colorado river. 
Suitable drinking-water is extremely 
scarce, and the summer temperature in 
the Yuma desert ranges from 100 degrees 
to 120 degrees. A modern camp will be 
built, and will be controlled by special 


officers employed by the contractors, or’ 


by the government police of the Indian 
reservation. It will be equipped with a 
complete refrigerating system to provide 
ice and cold storage. 

The transportation difficulties will be 
overcome to a great extent by the use of 
a thirty-foot gasoline launch to run as an 
express hoat between the dam and the city 
Barges and other floating 
equipment will be used to transport heavy 
supplies. At the dam will be located com- 
plete telephone and telegraph systems so 
that constant communication mav he had 
with the city of Yuma. 

At a point where the Colorado river 
forms a dividing line hetween the state of 
California and the territory of Arizona, 
a dam one mile long will be built across 
the river. It will extend completely 
across the valley, and will have a sluice- 
way at either end which will be connected 
with the main arteries of the system of 
irrigating canals. Under ordinary 
conditions the Colorado river at this 
point is about one-quarter of a mile 
wide, but the flats on either side are fre- 
quently flooded by high-water. This is 
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especially the case during the early sum- 
mer months when heavy floods are caused 
by melting snow in the mountains. 

The contractors estimate that the work 
will require the removal of over 300,000 
cubic yards of solid rock excavation, and 
300,000 cubic yards of lighter material. 
The rock will afterward be used for fill- 
ing in the dam. The three vertical con- 
crete core walls in the interior of the dam 
will require 30,000 cubic yards of con- 
crete and 50,000 linear feet of sheet piling, 
and 80,000 cubic yards of rock paving, 
three feet thick, will be needed to com- 
plete the face of the dam. E 

Very little work can be done during the 
time of heavy floods, and the construction 
is to be pushed rapidly this fall and winter 
so that the dam may be finished before 
the wet season of 1906. To facilitate con- 
struction, large orders have already been 
placed for prompt shipments of the elabor- 
ate equipment necessary to successfully 
complete the work. Construction will be 
supervised by specially trained men who 
will act under instructions from their 
New York office. As indicative of their 
determination to finish this great work 
within the year, it is interesting to know 
that work was actually commenced by the 
White Company’s engineers within six 
hours after the contract had been signed. 


Hydroelectric Plant at Oldtown, Me. 

The Milford Construction Company, 
Wallace C. Johnson, of Niagara Falls, 
chief engineer, has closed a contract with 
James B. Mullen, of Bangor, Me., for con- 
structing its dam and power-house. The 
plant consists of a concrete dam about one 
thousand feet long across the Penobscot 
river at Oldtown, Me., giving about 
twenty-five feet head, and a power-house 
containing twelve 1,000-horse-power gen- 
crators direct-connected to water-wheels. 

Water power has been used at this point 
for several years. About 3,500 horse- 
power is now in use produced by a wing 
dam and canal along the west bank of 
the river. The power produced by the 
new plant will be transmitted to the city 
of Bangor, fifteen miles away, where a 
market for all that can be produced by 
this plant exists. 


A Unique Souvenir. 

At the Electrical Exhibition recently 
held in Boston, Mass., in connection with 
the National Electrical Contractors’ As- 
sociation, S. B. Condit Jr., & Company, 
New England agents for the Safety-Ar- 
morite Conduit Company, of Pittsburg, 
Pa., distributed an expensive and prac- 
ticable souvenir in the shape of a desk 
clock. This was arranged in the form 
of a paper-weight and has been highly 
prized by all who were fortunate enough 
to secure one. 
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CURRENT ELECTRICAL NEWS 


= DOMESTIC AND EXPORT. 

TO ELECTRIFY SYSTEM—A proposition to rebuild and elec- 
trify the street railway system of Guadalajara, Mexico, is under 
consideration. The expenditure involved will amount to about 
$3,000,000, including $400,000 demanded by the state for the con- 
cession and exclusive privilege to occupy the streets. Plans are 
to be submitted to the governor mot later than September 15. The 
electric system will consist of twelve independent circuits, and the 
power will be derived from the falls of Juanacatlan. Eight years 
are allowed within which to complete the work. 


FERROMANGANESE PLANT—Attorney-General Pugsley, of 
New Brunswick, has succeeded in interesting New York capital to 
the extent of $10,000,000 in large deposits of bog iron, or manganese, 
which were recently discovered near Grand Falls, N. B., A plant 
will be erected at the latter point to treat the ore by electricity, the 
intention being to manufacture ferromanganese on a large scale. 
The company will also generate electricity and se!l it to towns along 
the St. Johns river. They will also purchase and contemplate elec- 
trifying the International Railway between Cambellton and Grand 
Falls. Pulp and paper mills with a capacity of 600 to 800 tons a 
day are also spoken of. 


BIG POWER PLANT PLANNED—Contracts have been awarded 
by the United Electric Light and Power Company, Baltimore, Md., 
for the machinery for its new power station at Westport. This new 
plant will occupy a portion of the tract of twenty-three acres which 
the company bought last fall at the junction of the South Baltimore 
branch of the Baltimore & Ohio Railroad and the tidewater 
line of the Western Maryland Railroad. In addition to 
these two railroads the company has a water frontage for 
receiving coal in barges. The present outlay in its plant 
will amount to about $1,000,000, but the plans are arranged 
for duplicating the station now to be equipped. Bids for the erec- 
tion of the building were opened on August 8, and contracts will 
be awarded as soon as possible. It is the expectation that the 
new plant will be ready to furnish power by January 1. An inter- 
esting feature of the new station will be that its machinery will 
have the same characteristics as the Pratt street power-house of 
the United Railways, so that power may be interchanged in case 
of emergency. The output of the Westport plant will be an alter- 
nating current of 13,000 voltage and a frequency of twenty-five cycles 
per second. 


INDEPENDENT ‘TELEPHONE COMPANY TRIES TO ENTER 
NEW YORK—A new company, the Atlantic Telephone Company, is 
announced to operate in all of the boroughs of Greater New York. 
The Atlantic Telephone Company was organized under the laws of 
che state of New York and has a present capital of $5,000,000. Its 
authorized capital is $25.000,000 and the directors of the company 
have also authorized the issuing of bonds to the amount of 
$15,000.000. All of the financial plans of the company are said to 
have been perfected. It is the intention of the company to install 
an independent telephone system in Greater New York and to con- 
nect this system with the other independent companies of the 
country. The application of a franchise for the new company has 
been heard by the Board of Estimate and Apportionment and there 
wil! probably be another hearing shortly. The company offers to 
pay the city for its franchise one per cent of its gross earnings for 
the first year, two per cent of gross the second year and four per 
cent of gross for the next twenty-two years thereafter, and also 
give to the city for its different departments 500 telephones free of 
charge. The directors of the company are J. D. Powers, Louisville, 
Ky.; Edward L. Barber, Wauseon, Ohio; Arthur A. Brownlee, of 
the United Copper Company; Frederick W. Brown, of the Stock Ex- 
change firm of Seneca D. Brown & Company; Charles R. Dilworth, 
of the firm of Porter & Dilworth, Pittsburg: Louis T. Watson, of the 
Stock Exchange firm of Watson & Company, New York and Minne- 
apolis: George Mitchell, of the Mitchell Mining Company; John M. 
Shaw, of the firm of J. B. Russell & Company, which built and own 
the independent telephone company at Chicago and which built and 


are now operating the Chicago subway; John A. L. Campbell and 
Arthur B. La Far, secretary and treasurer of the company. 


POWER PLANT ON THE CATAWBA RIVER—The Southern 
Power Company is engaged in an undertaking at Great Falls, in 
Chester County, South Carolina, where it has three falls of seventy, 
fifty and forty-five feet. The company is now at work developing 
the seventy-foot fall and as soon as this work is completed it will 
begin on the other two. This work is now being carried on by 
practically the same force that built and put in service the power 
plant formerly known as the Catawba Power Company. With the 
developing of the three falls at Great Falls the capacity will be 
augmented by 60,000 horse-power. When the work at Great Falls 
is completed, the company will move on up the Catawba to Moun- 
tain Island, and there begin the development of that property, 
which will add about 20,000 horse-power to its supply. Great Falls, 
where the development is now under way, is located on the Wateree 
river, which in North Carolina is known as the Catawba. It is about 
eight miles from Lancaster; twelve miles from Winnsboro; fifteen 
or sixteen miles from Chester, and about ten miles from Heath’s mill. 
It is the purpose of the Southern Power Company to distribute 
the power developed at Great Falls in the towns and cities in South 
Carolina, or at least as much as may be taken. Camden 
will want some, Columbia will take 10,000 horse-power. Then 
10,000 horse-power will be brought to Charlotte, thereby increasing 
the actual amount of horse-power to 22.000 for Charlotte. It is 
also the intention of the company to distribute 10,000 horse-power 
in Gastonia and that immediate section. The officers of the South- 
ern Power Company are as follows: W. Gill Wylie, president; B. N. 
Duke, first vice-president; W. S. Lee, second vice-president and 
engineer in charge; Richard B. Arrington, secretary and treasurer; 
W. H. Martin, assistant secretary and treasurer. The board of 
directors is composed of the following: J. B. Duka, B. N. Duke, 
W. G. Wylie, R. H. Wylie, W. S. Lee, Julius Christensen, Junius 
Parker and Frank L. Fuller. 


LEHIGH VALLEY TRANSIT COMPANY—At a meeting held 
July 28, the properties and franchises of the Lehigh Valley Traction 
Company and its affiliated corporations bought at the several fore- 
closure sales were conveyed to the Lehigh Valley Passenger Rail- 
way Company, the ‘Philadelphia & Lehigh Valley Passenger Rail- 
way Company and the Allentown & Slatington Passenger Railway 
Company, respectively. The boards of these several reorganized 
companies met for organization and the following directors and 
officers were elected: directors, Tom L. Johnson, Arthur E. New- 
bold, Harry C. Trexler, E. B. Smith, George O. Albright, William 
F. Harrity and George H. Frazier. The boards elected the following 
officers: president, Harry C. Trexler; vice-president, Edward M. 
Young; secretary and treasurer, George H. Frazier; general mana- 
ger, Warren S. Hall, and auditor, C. M. Walter. This action is 
a step toward the merger of all the properties into one company 
—the Lehigh Valley Transit Company. The organization of this 
company will take place shortly. The company will spend nearly 
$2,000,000 in improving the system. This will include a new equip- 
ment of cars, a new power-house and car barn on top of the hill in 
South Allentown, the rebuilding of every foot of roadway and a 
general overhauling of the lines. Work on these improvements will 
be begun at once. The Lehigh Valley Traction Company has been 
in the hands of receivers for a little more than two years and for 
eighteen months the company has been in process of reorganization, 
the plan being prepared by a committee consisting of George H. 
Frazier, Edward B. Smith and W. F. Harrity. of Philadelphia, Colonel 
H. C. Trexler, of Allentown, and Mayor Tom L. Johnson, of Cleve- 
land, Ohio. This committee completed its work on July 20, of last 
year. The new company will not only succeed the Lehigh Valley 
Traction Company, but will embrace in one big system the 260 or 
more miles of trolley lines, extending to the north as far as Egypt, 
Siegfried and Slatington, to the south as far as Philadelphia, to 
the east as far as Bangor and Nazareth, and to the west as far as 
Macungie. 


256 


ELECTRIC LIGHTING. 


MARION, OHIO—The Prospect Electric Light Company is mak- 
ing preparations to install additional machinery at its power-house. 


SAUSALITO, CAL.—The California Central Gas and Electric 
Company is now in possession of the Sausalito Electric Light Com- 
pany’s plant. 


JEFFERSON, TEX.—Fire destroyed the plant of the Jefferson 
Ice, Light and Power Company’s building on July 5. The loss 
is $16,000, covered by insurance. 


ELKTON, MD.—The Elkton Electric Light Company has secured a 
contract from the board of town commissioners of North East to 
light that town with electricity for the next two years. The power 
will be furnished from the hydroelectric station at Gilpins Falls. 


PHOENIX, B. C.—The West Kootenay Power and Light Company, 
Limited, is building a high-tension power line from its hydroelec- 
tric plant at Bonnington Falls some eighty-three miles into the 
Boundary country, to supply mines and smelters with the power. 


ALLENTOWN, PA.—The Bangor Electric Light, Heat and Power 
Company, of Bangor, has given a mortgage for $75,000 to the North- 
ampton Trust Company, of Easton. The mortgage covers an in- 
crease of capital stock approved by the stockholders in April last. 


DES MOINES, IOWA—The Peterson Heating and Lighting Com- 
pany, of Des Moines, has secured the controlling interest in the 
Iowa Falls lighting plant by the purchase of $40,000 worth of 
` stock. This company now controls a number of lighting plants 
in Iowa. 


LAKE CHARLES, LA.—At the election to determine whether 
or not the city of Lake Charles should issue $75,000 worth of 
bonds for the purpose of building and maintaining a municipal 
electric light plant, the proposition was voted down by a majority 
of over six to one. 


MUNCIE, IND.—The Muncie Electric Light Company has an- 
nounced a cut in its rate from twelve and one-half to ten cents 
per kilowatt-hour. In addition, the company proposes to make a 
rate of six cents per kilowatt-hour for the excess above 24,000 
kilowatt-hours used by one consumer. 


SALEM, MASS.—The Salem Electric Lighting Company has 
contracted for a 350-horse-power boiler of the Babcock & Wilcox 
water-tube type. The boiler will be installed and ready for use 
in three months. There are at present eight 125-horse-power boilers 
at the stations of the return tubular type. 


YORK, NEB.—The York Electric Light and Power Company 
and the York Gas Company have effected a consolidation and will 
be known as the York Electric Light, Gas and Power Company. 
C. A. Haas, of Omaha, has been elected president, and J. A. Peffer, 
manager. The capital stock will be about $100,000. 


BOSTON, MASS.—The gas commissioners have authorized the 
Natick Gas Company and the Webster Electric Company to issue 
250 and 150 additional shares of stock, respectively, both at $100 
a share. The new stock in both cases is for additions to the 
plants, and will be offered to stockholders pro rata. 


SHREVEPORT, LA.—The Shreveport Gas, Electric Light and 
Power Company has placed on record a mortgage in favor of the 
American Trust and Savings Bank, of Chicago, for $1,000,000. The 
bonds to be issued under this mortgage will be used to retire out- 
standing bonds and to make improvements in the property. 


ANN ARBOR, MICH.—The Washtenaw Light and Power Com- 
pany will light the streets of Ann Arbor for five years, a con- 
tract having been let to it at $63 per light for 150 lamps, the 
lights to burn every night from dusk to dawn. These figures mean 
$9,450 per year, or a total of $47,250 for the time of the contract. 


CUMBERLAND, MD.—A report has been made in regard to 
the electric plant for the past year. Two hundred and fifty-three 
arc and twenty incandescent lamps were in use and 1,270 tons of 
coal were consumed. The lights burned 4,037 hours during the 
year. The total expenditures for the year amounted to $7,879.01. 
The hourly cost of each lamp was 0.0084 cent. 


WORCESTER, MASS.—The annual meeting of the stockholders 
of the Southbridge Gas and Electric Light Company was held 


ELECTRICAL REVIEW 


Vol. 47—No. 7 


recently. The following directors were reelected: Henry C. Cady, 
Calvin D. Page, Henry C. Wells, John M. Cochran, John A Hall, 
George N. Corey and Andrew F. Hall. The following officers were 
chosen: clerk, Albert D. Wells; treasurer, George N. Corey; 
auditors, John M. Cochran and Fred E. Coburn. 


SALT LAKE CITY, UTAH—The Utah Light and Railway Com- 
pany, through its local manager, W. Wade, has announced a reduc- 
tion in the meter price for electric lighting within Ogden City, 
the reduction to be in force until further notice. Heretofore the 
rate has been fifteen cents per kilowatt-hour. The new rate is 
eleven cents, with the usual ten per cent reduction when bills 
are paid on or before the seventh of the month. 


PALOUSE, WASH.—D. G. Klinefelter, proprietor of the Palouse 
Electric Light and Power Company, has closed a contract with 
M. J. Shields, of the Moscow Electric Light and Power Company, 
whereby Mr. Shields will furnish the local plant with 275 horse- 
power. The wires will be strung and the current turned on Novem- 
ber 1 next. The contract calls for 275 horse-power, with the 
privilege to any amount necessary to handle the business. 


PLAINWELL, MICH.—The Eesley Light and Power Company 
has secured possession of the Brownell Electric Company’s plant 
and by the addition of a new large power plant, now completed, 
will furnish power and lighting for business places and private 
dwellings, as well as for the village. The new company is capital- 
ized at $30,000, and its officers are: president, J. E. Eesley; vice- 
president, James Smith; secretary, Caroline Scott; treasurer, F. J. 
Scott. 


BIRMINGHAM, ALA.—The reduction in the price of electricity 
furnished consumers by the Birmingham Railway, Light and Power 
Company has gone into effect according to an agreement made with 
the city some time ago by the Birmingham Railway, Light and 
Power Company. Current is now furnished consumers at the 
rate of twelve cents per kilowatt-hour with a discount of ten per 
cent if bills are paid in ten days. The price at present paid for 
electricity is sixteen cents per kilowatt-hour. 


WOONSOCKET, R. I.—The Woonsocket Electric Machine and 
Power Company is about to install in addition to the new power 
station, on Front street, two new steam turbines for the purpose 
of supplying power to the new Providence & Burriilville Street 
Railway Company. This power is to be supplied by the company 
in accordance with contracts recently entered into between the 
electric light company and the Woonsocket Street Railway Com- 
pany, the Columbian Street Railway Company and the Providence 
& Burrillville Street Railway Company. 


OMAHA, NEB.—The Omaha Electric Light and Power Com- 
pany has sold to N. W. Harris & Company an issue of $1,200,000 
first mortgage five per cent gold bonds. The company controls 
the electric light and power business in Omaha and South Omaha, 
with the exception of a small amount of power in Omaha, and by 
ownership of stock controls the entire gas, electric light and power 
business in Council Bluffs, serving a total population of about 
170,000. The company has been paying dividends of five per cent 
on its preferred stock since August, 1903. 


ST. JOHNSBURY, VT.—A deal has been consummated by which 
the St. Johnsbury Electric Company has acquired of E. T. and 
H. K. Ide, of St. Johnsbury, the water power at Passumpsic. This 
amounts to about 400 horse-power and the electric company will 


erect at once a modern station to supply more power and lights 


for St. Johnsbury. When completed this will make the third sta- 
tion the company owns on the Passumpsic river and hereafter it 
expects to run its plants by water power, using the steam plant 
at the central station only in an emergency. 


DENVER, COL.—Fort Collins light consumers are assured of a 
fifty per cent reduction in lighting charges by the terms of a 
contract entered into by the board of aldermen and a syndicate 
headed by George H. Sethman. The contract leases to the syndi- 
cate the old Fort Collins waterworks and pumping plant for a 
term of six years, the city to receive an annual rental of $1,200. 
The company will generate electrical power and supply electric 
light. At the end of six years the city may take over the entire 
plant by purchase on terms favorable to the municipality. 
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TELEPHONE AND TELEGRAPH. 


RICHMOND, VA.—The Petersburg Telephone Company will 
erect a new exchange building. 


NEWARK, N. J.—The New York & New Jersey Telephone Com- 
pany has erected a line through Oak Ridge. 


WILMINGTON, DEL.—The Delaware & Atlantic Telephone Com- 
pany will install an exchange at New Castle. 


SAN BERNARDINO, CAL.—The San Bernardino board of super- 
visors has granted a fifty-year telephone franchise to Nathan W. 
Tarr. 


JACKSONVILLE, FLA.—The Alachua Telephone Company has 
completed a line to Gainesville, and is now erecting one to La 
Crosse. 


GOSHEN, IND.—The Elkhart Home Telephone Company will 
install a new switchboard with an ultimate capacity of 2,000 instru- 
ments. 


CRIPPLE CREEK, COL.—The Colorado Telephone Company 
has announced that it will erect a two-story brick building to 
cost $10,000. 


BANGOR, ME.—The Eagle Lake Telephone Company has com- 
pleted its line from Fort Kent to Eagle Lake Mills, Portage Lake 
and Smyrna Mills. 


DETROIT, MICH.—The Michigan State Telephone Company will 
build a new trunk line over the Michigan Central right of way 
from Detroit to the upper peninsula. 


UTICA, N. Y—The Central New York Telephone and Telegraph 
Company is building a new long-distance line between Utica and 
Syracuse, capable of carrying thirty wires. 


CHESTER, PA.—The borough council has adopted an ordinance 
granting the Delaware & Atlantic Telephone Company the right 
to lay underground conduits in the borough. 


BIRMINGHAM, ALA.—The Southern Bell Telephone and Tele- 
graph Company announces that it will shortly begin work on a 
four-story pressed brick building which will cost $50,000. 


KOSSUTH, MISS.—J. W. Doggett and J. R. Hill are putting in 
a private telephone line which is to connect with the Cumberland 
at Corinth. It is possible that a local exchange may be installed. 


MOUNT STERLING, OHIO—A majority of the stock in the 
Mount Sterling Telephone Company has been purchased by Henry 
Hildebrandt, his son and some other gentlemen whose names are 
not given. 


BALTIMORE, MD.—The Chesapeake & Potomac Telephone Com- 
pany has decided to enlarge both the Madison and Gilmor ex- 
changes. A floor will be added to the former and an addition 
erected for the latter. 


LYNCHBURG, VA.—The telephone line between Bedford City 
and Big Island, which has been in course of construction for some 
time, has been completed and the lines opened for business. A 
number of intermediate stations are on the line. 


ALTOONA, PA.—The United Telephone and Telegraph Company 
has completed the work of installing a private system of telephones 
for the use of the Altoona & Logan Valley Street Railway Company. 
These telephones are located at the power-house, offices, car barns 
and along the lines. 


EUGENE, ORE.—Another rural telephone company has been 
organized by the farmers between Creswell and Camas Swale, and 
a line will at once be constructed between these points a distance 
of eight miles. The officers of the company are: Marion Hager, 
president; Henry Parsons, secretary; Ernest Schwering, J. Wul- 
sleger and Lucas Cowgill, directors. 


SPRINGVILLE, N. Y.—The Springville Telephone Company has 
signed a contract with the Inter-Ocean Telephone and Telegraph 
Company for long-distance telephone connections. The Inter- 
Ocean’s lines will connect the company directly with the Frontier 
Telephone Company, of Buffalo, and with over seventy-five thousand 
independent subscribers in western New York. 


DETROIT, MICH.—The Michigan State Telephone Company, 
which succeeded the Michigan Telephone Company, issues its state- 
ment for the fiscal year to April 30, 1905. Gross earnings were 
$2,089,702, net $596,045, and the surplus above charges and six 
per cent dividends on the preferred was $224,061, which was used 
for betterments. The maintenance expenses for the year were 


Barnard and Arthur Mac Arthur. 
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$579,955. Since the present management took possession, in Febru- 
ary, 1904, the outstanding telephones have increased from 48,788 
to 70,832. 


KAUKAUNA, WIS.—The Wisconsin Telephone is building two 
new toll lines from Kaukauna to Manitowoc. The only way of 
reaching Manitowoc in the past has been via Milwaukee and She- 
boygan. One line will be used exclusively for Manitowoc, while the 
other will enter stations at Dundas, Brillion, Forest Junction, 
Grimms, Reedsville, Cato, Whitelaw and Branch. 


EVANSTON, WYO.—The Rocky Mountain Bell Telephone Com- 
pany has announced that work will soon be commenced on the con- 
struction of a line from Evanston to Montpelier, Ida. This will 
establish direct communication between Evanston and Grover, Fair- 
view, Smooth, Ashton, Bedford, Thayne, Afton, Freedom, Carter, 
Kemmerer, Diamondville, Cokeville and Montpelier. 


DUNDEE, N. Y.—At the annual meeting of the directors of the 
Crosby & Barrington Telephone Company officers and directors were 
elected as follows for the ensuing year: president, Charles E. Guile; 
vice-president, Howard S. Fullager; secretary and treasurer, Her- 
bert C. Ovenshire; directors, Isaac Crosby, T. W. Windnagle, James 
K. Thayer, Howard Fullager, Herbert C. Ovenshire and Charles E. 
Guile. 

ENSLEY, ALA.—The Southern Bell Telephone Company will 
shortly begin the work of enlarging the Ensley office and improving 
the service. It is understood that a new switchboard, with capacity 
double the present one, will be installed. This year the company 
has done a large amount of work replacing the old poles by taller 
ones, and stretching additional wires between Ensley and Birming- 
ham. 


PHILADELPHIA, PA.—The directors of the Keystone Tele- 
phone Company have increased the membership of the board from 
five to eleven members, ten of whom were elected. This completes 
the reorganization of the company which has been in progress. The 
following is a list of the members of the present board: F. Way- 
land Ayer; Marcus Beebe, of Boston; George Burnham, Jr.; N. T. 
Folwell; Clarence L. Harper; James Collins Jones; George Kessler; 
Heulings Lippincott, Camden, N. J.; Michael Murphy, Philadelphia; 
Jacob E. Ridgeway. The new board organized by electing N. T. 


Folwell, president; James Collins Jones, vice-president; W. W. 
Wharton, secretary and treasurer, and C. E. Wilson, general 
manager. 


HARRISBURG, PA.—The United Telephone and Telegraph Com- 
pany, of Philadelphia, has sold to H. P. Taylor & Company, of Pitts- 
burg, $500,000 first mortgage five per cent thirty-year gold bonds, 
of which $250,000 are bonds of that company and $250,000 bonds of 
the Cumberland Valley Telephone Company, principal and interest 
guaranteed by the United Telephone and Telegraph Company. The 
price paid for these bonds is said to have been at a considerable 
advance ovér the prices at which these securities previously sold. 
It is the intention of the United Telephone and Telegraph Com- 
pany to greatly increase the long-distance service between Pittsburg 
and Philadelphia. It is estimated that by increasing its long- 
distance facilities the net receipts of the company can be increased 
not less than fifty per cent. | 


TROY, N. Y.—The annual meeting of the Commercial Union 
Telephone Company was held recently, and the following directors 
were reelected: John T. Christie, W. Levis Burk, William Connors, 
Cornelius V. Collins, Stephen C. Medbery, Charles W. Cool, Edward 
Davis, James H. Caldwell, Peter McCarthy, William C. Geer, Wil- 
iam D. Mahoney, Edgar T. Brackett, Brodie G. Higley, William D. 
Subsequently the directors 
reelected the following officers: president, John T. Christie; vice 
president, James Caldwell; secretary, W. Levis Burk; treasurer, 
Peter McCarthy; assistant treasurer, William C. Colburn. A 
financial statement was presented, showing that the gross earnings 
for the year amounted to $148,140.75. The expenses were $64,995.08, 
making the net earnings $83,145.67. To the surplus account $28,- 
100.83 is credited. A dividend of six per cent has been paid on the 
preferred stock this year in two instalments, paid January 1 and 
July 15. The company reports 5,632 telephones in service, which is 
an increase of 1,239 for the year. Owing to the increased demands 
for the service it has been necessary during the year to increase 
the switchboard capacity of all the exchanges, and at the present 
time additional cable facilities are being provided, which will in- 
crease the capacity of the system one-third. 
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NEW INCORPORATIONS. 
DES MOINES, IOWA— Richland Telephone Company. Increased 
to $20,000. 


SPRINGFIELD, ILL.—Olney Electric Light and Power Com- 
pany. Increased from $20,000 to $50,000. 


CLARKSVILLE, TENN.—The Consumers’ Electric Light and 
Power Company. $10,000. Incorporators: R. W. Courts, W. M. 
Deane, A. F. Tilley, I. P. Gerhart and W. A. Chambers. 


RICHMOND, VA.—Appleridge Telephone Association, Limited, 
Winchester, Va. $2,500. Incorporators: W. C. Graichen, president; 
R. T. Barton, secretary and treasurer, both of Winchester, Va. 


RICHMOND, VA.—Bedford Power Company. $25,000. Incorpora- 
tors: E. L. Moir, president, Roanoke, Va.; W. B. Trout, vice-presi- 
dent, Staunton, Va.; Waller R. Staples, secretary, Roanoke, Va. 


BUFFALO, N. Y.—The Stratford Railway Construction Company. 
$50,000. Directors: Louis B. Grant, Ashley T. Cole, William J. 
Bagnell, Charles T. Lark and Alexander Keogh, all of New York. 


COLUMBUS, OHIO—Toledo, Defiance & Southern Railway Com- 
pany, of Defiance. To build a line through Hamilton, Butler Preble, 
Darke, Mercer, Van Wert, Paulding, Defiance, Henry, Fulton and 
Lucas counties. $10,000. 


INDIANAPOLIS, IND.—Rosedale & Fontanet Farmers’ Tele- 
phone Company, of Parke and Vigo counties. $3,000. Directors: 
Thomas M. Patterson, William Stuthard, George Rukes, Henry 
Stuthard and Charles Mulvahill. 


CLARKSBURG, W. VA.—Weston Fuel and Light Company, of 
Weston. To produce and deal in oil, natural gas and electricity. 
$50,000. Incorporators: R. N. Koblegard, John Koblegard and 
John L. Ruhl, of Clarksburg, and B. A. Koblegard and T. F. Koble- 
gard, of Weston. 


NEW MANUFACTURING COMPANIES. 


NEW HAVEN, CT.—The Burn-Peterit Manufacturing Company, 
with a capital of $400,000, will make gas and electric lighting 
fixtures. 


CLEVELAND, OHIO—The Eureka Electric Lamp Company has 
been incorporated with a capital of $10,000 by G. B. Harris, Joseph 
J. Klein, E. M. Close, W. M. Rothschild and Fred Desberg. 


DALLAS, TEX.—The Bryant Brothers’ Company has been incor- 
porated with a capital of $5,000, to buy and sell electrical appa- 
ratus, by R. C. Bryant, W. T. Davidson, W. H. Haggard and C. W. 
Robinson. 


OAKLAND, CAL.—The Pacific Central Electric Company has 
been formed by W. W. Foote, E. M. Smith, Clarence M. Reid and 
Charles F. Reuter. 


JERSEY CITY, N. J.—The United States Pay Station Company, 
with a capital stock of $50,000, has been incorporated to manufac- 
ture and deal in telephone equipment. The incorporators are H. O. 
Coughlan, Thomas F. Barrett and J. W. Woods. 


CINCINNATI, OHIO—The Barriett Electrical Manufacturing 
Company has purchased the property of the Barriett Electric Com- 
pany, and will begin operations in a short time. The capital is 
$25,000, and the incorporators are Mrs. L. K. Behrens, C. H. Had- 
drell, Edwin Shideler, E. N. Laralde and Henry Bently. 


NEWARK, N. J.—The American Smoke and Fume Condensing 
Company, 160 Market street, will manufacture a certain machine, 
known as the Mockridge condenser, and electric motors and other 
machinery. The capital is stated as $1,000,000, and the incorpora- 
tors are Edward E. Milke, 90 Lembeck street; Edward E. Milke, Jr., 
129 Garfield avenue; Albert W. Mockridge, 163 Clinton avenue, 
all of Jersey City, N. J. 


PORTLAND, ORE.—The Portland Car Annunciator Company 
has been incorporated with a capital of $100,000. The objects an- 
nounced are to operate, equip and maintain an annunciator system, 
announcing any and all cars at certain points on any and all 
street car lines in the city of Portland, and within a radius of 
fifty miles of said city, under two certain patents known as the 
electric railroad signals, which patents were issued to Henry A. 
Amman and Albert D. Campbell in August, 1903, etc. 
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ELECTRIC RAILWAYS. 
GRIDLEY, CAL.—wWork on the Oroville & Chico Electric Rail- 
road has been begun. 


TOLEDO, OHIO—The Toledo Railways and Light Company has 
purchased for $60,000 the Toledo & Point Place line, a short trolley 
road. 


LOS ANGELES, CAL.—Henry Ð. Huntington has closed deals 
involving $2,500,000. His latest purchases include the Redondo 
Electric Railway and about 4,000 lots in that resort. 


PHILADELPHIA, PA.—The borough council has granted to 
the Philadelphia & Garrettsford Street Railway Company permission 
to construct and operate a trolley line in Clifton Heights. 


WAYNESBORO, PA.—A trolley line from Chambersburg to 
Greencastle, to connect with the Chambersburg, Greencastle & 
Waynesboro road, is to be built. The line will be about ten and one- 
half miles in length. 


MARSHALL, MICH.—The Jackson & Battle Creek Traction 
Company intends building a spur of its road to Duck lake next 
summer. It will start from Albion, and the old Toledo & North- 
western roadbed will be used. 


BLOOMSBURG, PA.—At a meeting of the Bloomsburg council 
the ordinance granting the Bloomsburg & Millville Trolley Com- 
pany a franchise was declared void. The company did not begin 
operations within the time specified in the ordinance. 


SPRINGFIELD, MASS.—Work will be begun as soon as possible 
on the Bircham Bend extension of the Springfield Street Railway 
Company between Chicopee Falls and Indian Orchard, and it is 
expected that the line will be in running order by winter. 


COHOCTON, N. Y.—It is believed that work will shortly be com- 
menced on the electric railroad between Atlanta and Naples, for 
which a survey has lately been completed. New York capitalists, 
who are represented by George H. Switzer, are behind the project. 


COLUMBUS, OHIO—Three deeds have been filed with the county 
recorder providing for the transfer of the Columbus, Delaware 
& Marion Electric Railroad Company to the Columbus, Delaware 
& Marion Railway Company, a reorganized corporation with a 
capital stock of $2,500,000. 

EDWARDSVILLE, ILL.—The St. Louis & Northeastern Railway 
Company, through its president W. B. McKinley, has filed in the re- 
corder’s office a certificate of increase in capital from $400,000 to 
$1,000,000. The Northeastern is the corporate name of the McKinley 
line from Edwardsville south to East St. Louis. 


JACKSON, TENN.—Negotiations have been closed between the 


‘Jackson & Suburban Car Company and a New York syndicate for 


the placing of $2,000,000 of bonds for an extension of the street 
car system through and around the city of Jackson and to Bemis, 
and for the erection of a complete new electric light plant. 


LOUISVILLE, KY.—The survey of the projected electric railway 
from Lebanon to a point near Creelsboro, on the Cumberland river, 
has been completed. The grade is said to be good and the indications 
are that the road will be built. The route runs through the 
largest area in Kentucky not penetrated by a railroad. 


PHILADELPHIA, PA.—By a vote of the stockholders the Phila- 
delphia & Garrettsford Street Railway Company decided to in- 
crease its indebtedness by issuing bonds to the extent of $3,000,000. 
They will take the form of fifty-year five per cent general mortgage 
bonds, redeemable at 105 before maturity. They will be issued as 
the necessities of the company require. 


SHELBYVILLE, IND.—J. W. Moore, of Anderson, in charge of 
a surveying corps for the Indianapolis & Cincinnati Traction Com- 
pany, has begun a survey for the extension from Shelbyville to 
Greensburg. -Two routes will be surveyed, one paralleling the Big 
Four, the other following the line of the old Michigan road. Work 
will begin immediately after the right of way is secured. 


TOPEKA, KAN.—The Topeka, Eskridge & Council Grove Inter- 
urban Railroad Company has been chartered under the laws of 
Kansas to build an electric line from Topeka to Council Grove, 
58.6 miles. The road will be built in Shawnee, Wabaunsee and 
Morris counties. Connections will be made at Council Grove with 
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the Missouri Pacific System for all points west on the Colorado 
& Salt Lake line, now building to the Pacific coast, and with the 
Missouri, Kansas & Texas for Oklahoma, Indian Territory an 
Gulf points. 


BILOXI, MISS.—The Biloxi Electric Railway and Power Com- 
pany, with all its holdings, has been sold to Captain Joseph T. 
Jones, of Gulfport, president of the Gulf & Ship-Island Railroad, 
for $200,000. Captain Jones, his son, Bert Jones, and Judge J. 
H. Neville acted for the purchasers and J. I. Ford, of Pascagoula, 
and W. A. White, of Biloxi, represented the stockholders. 


COUNCIL BLUFFS, IOWA—tThe promoters of the proposed 
electric line from Council Bluffs to Griswold have organized tempo- 
rarily with H. H. Van Brunt as president. Those associated with 
him are Congressman Walter I. Smith, H. A. Quinn, C. W. Mc- 
Donald, H. W. Binder, E. H. Merriam and F. R. Davis. The com- 
pany will be reorganized and the capital stock fixed after the 
survey is completed. 


GLENS FALLS, N. Y.—The annual meeting of the Hudson 
Valley Railway was held recently and directors were elected as 
follows: A. B. Colvin, Glens Falls; John W. Herbert, New York; 
George A. Helme, New York; Peter McCarthy, Troy; Thos. Breslin, 
Waterford; James O’Neil, Troy; Frank E. Howe, Troy; William 
G. Bumsted, Jersey City; William L. Kiley, Glens Falls; Otto 
Bannard, New York; Douglas Robinson, New York; William B. 
King, New York; Dr. John P. Munn, New York. 


PERSONAL MENTION. 


MR. HINSDILL PARSONS, fourth vice-president of the Gen- 
eral Electric Company, has resigned as president and director 
of the Schenectady Railway Company. 


MR. A. D. SKINNER, manager of sales of the Skinner Engine 
Company, Erie, Pa., was a visitor to Chicago last week. Mr. Skin- 
ner reports a good present business and a bright outlook for the 
future. 


MR. C. L. CHRISTLIFF has been appointed by the Baltimore 
(Md.) city engineers’ department to prepare a map and gather 
detailed information concerning the subway and all other connec- 
tions under the surface of the city. 


MR. EDWARD P. COLEMAN, who has been connected with 
the Consolidated Lighting Company as manager and superintend- 
ent for six years, has been chosen manager and secretary-treasurer 
of the Wetmore & Morse Granite Company, Waterbury, Ct. 


MR. F. E. FITZPATRICK, who has been manager of the Cali- 
fornia Gas and Electric Corporation in the San Rafael district for 
nearly three years, has been appointed manager of the Sacramento 
Gas, Electric and Railway Company, with headquarters in Sacra- 
- mento city. i 


MR. E. E. LARRABEE, superintendent and manager of the Ben- 
nington (Vt.) Electric Light Company since its organization, has 
taken the same position with the Hoosick Falls (N. Y.) Illuminating 
Company, and will assume his duties at once. In his new posi- 
tion as assistant will be his son Harold, a graduate of the Massa- 
chusetts Institute of Technology, class of 1903, who has passed 
one year in Porto Rico, having just returned. 


MR. JOHN H. JANEWAY, JR., has resigned his position in 
the engineering department of the John A. Roebling’s Sons Com- 
pany, Trenton, N. J., to become general manager of the Mineral 
Point Zinc Company, of Chicago, Ill. Mr. Janeway is a graduate 
of the Columbia School of Mines, and for fourteen years he has 
been next to President Charles G. Roebling in the engineering 
department. 


MR. L. G. MOORE, who since 1902 has been the manager of the 
Southern Bell Telephone Company in Jacksonville, Fla., has sent 
in his resignation to the company, is succeeded by Mr. C. L. Bragg, 
of Tampa, who has been the telephone manager in that city for 
the past two years, and who has been with the telephone company 
for many years. Mr. Moore, who has been a most efficient mana- 
ger, resigns to go into the real estate business. When Mr. Moore 
took charge of the Jacksonville telephone business in 1902 there 
were only 830 telephones, and he has raised that up to 2,300 tele- 
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phones and increased the number of girl operators from nine to 
twenty-five. 


MR. CHARLES R. HUNTLEY, general manager of the Buffalo 
General Electric Company, accompanied by his family, is making 
an extensive western trip. Mr. Huntley is a member of the execu- 
tive committee of the New York state commission to the Lewis and 
Clark exposition at Portland, Ore., and it is principally for the 
purpose of attending the exposition that Mr. Huntley decided upon 
making this trip. He will visit the Yellowstone National Park, 
San Francisco, and other places of interest in the West, and ex- 
pects to be gone about one month in all. 


ELECTRICAL SECURITIES. 


While dealings in the stock market have been of decidedly 
limited proportions, there has been evident a domination of strong 
hands and determination to hold prices at the present level. The 
crop outlook, the monetary situation, and the prospect of peace 
between Russia and Japan are dominant factors in the present 
trend of affairs. Recent statistics of record bank clearings and rail- 
road earnings are a welcome reflection of the general condition of 
industry. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 5. 


New York: Closing. 
Brooklyn Rapid Transit................... 6914 
Consolidated Gas.......................... 192% 
General Electric..................008. ae 178 
Interborough Rapid Transit................ 20714 
Kings County Electric..................... 200 
Manhattan Elevated.................. cc eee 166% 
Metropolitan Street Railway............... 127% 
New York & New Jersey Telephone........ 168 
Westinghouse Manufacturing Company...... 168 


Brooklyn Rapid Transit, General Electric, Metropolitan, New 
York & New Jersey Telephone and Westinghouse declined very 
slightly, while Consolidated Gas and Manhattan Elevated made ad- 
vances. The gross earnings of the Brooklyn Rapid Transit for 
July exceed, it is said, $1,600,000. It was rumored last week that 
the Metropolitan Street Railway had acquired control of the Coney 
Island & Brooklyn Railroad. 

The Consolidated Gas Company has declared a quarterly divi- | 
dend of 2 per cent, payable September 15. Books close August 25 
and reopen September 16. 


Boston: Closing. 
American Telephone and Telegraph........ 13814 
Edison Electric Illuminating............... 245 
Massachusetts Electric ................... 60 
New England Telephone................... 135 


Western Telephone and Telegraph preferred 98 


The June instrument statement of American Telephone showed 
a gross and a net output of 120,555, and 68,128 instruments, re- 
spectively. This does not compare very favorably with other months, 
but it must be remembered that this is a dull season, and it is an- 
nounced that the company is growing with consistent rapidity. 


Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common........... 83 
Electric Storage Battery preferred.......... 83 
Philadelphia Electric....................0.0. 84 
Philadelphia Rapid Transit................. 28% 
United Gas Improvement........... EEEN 99:3% 


The Philadelphia market maintained a quiet, steady tone all 
week. Electric Company of America, Philadelphia Rapid Transit 
and United Gas Improvement made substantial gains, the latter 
4 points. 


Chicago: Closing. 
Chicago Telephone............... cc cc ceeece 135 
Chicago Edison Light.................. 0008 155 
Metropolitan Elevated preferred............ 64% 
National Carbon common................... 60 
National Carbon preferred................6. 116 
Union Traction common.................00. 30 


Union Traction preferred............... ee | 
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| INDUSTRIAL ITEMS. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in 
bulletin No. 55 describes and illustrates small generators arranged 
for direct connection. 


THE GEORGE WORTHINGTON COMPANY, Cleveland, Ohio, 
has ready for distribution its new electrical catalogue. This com- 
prises 184 pages, including a very complete index. Everything of 
an electrical nature appears to be included in the apparatus listed. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, is calling attention to the cores of its ‘‘Fara- 
day” skeleton bells in a new mailing card. Full information con- 


cerning these bells will be furnished by the company upon request. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, Brook- 
lyn, N. Y., has published an attractive little booklet entitled ‘Elec- 
tric Light Jingles.” This contains a number of verses demonstra- 
tive of the advantages of electric light in business and domestic 
illuminating. 


ALFRED F. MOORE, 200-218 North Third street, Philadelphia, 
Pa., is distributing an attractive series of calendar cards calling 
attention to the apparatus which this company handles. The com- 
pany makes a specialty of switchboard cords, receiver cords, insu- 
lated wires and cables. 


THE CENTURY ELECTRIC COMPANY, 404 North Fourth 
street, St. Louis, Mo., in bulletin No. 5 describes and illustrates 
“Single-Phase Alternating-Current Motors.” These motors are self- 
starting under full load. The company is also calling attention 
to the “Pillsbury” alternating-current ceiling fan. 


THE HOLYOKE MACHINE COMPANY, Worcester, Mass., is 
iMustrating and describing its improved governor for water-wheels 
in a new booklet. Correspondence is invited regarding the me- 
chanical features of this apparatus. Specifications, with prices and 
other particulars, will be submitted upon request. 


THE UNITED STATES CARBON COMPANY, Cleveland, Ohio, 
is being overhauled and the plant furnished with new apparatus 
for the manufacture of carbon product. Mr. Burton P. Foster is 
the manager of the company, and it is said that the Rockefeller 
oil interests will supply the necessary financial backing. 


THÐ JOSEPH DIXON CRUCIBLB COMPANY, Jersey City, 
N. J., will send a copy of August “Graphite” free upon request. 
This issue contains a number of interesting articles dealing with 
the manufacture and sale of graphite products. There is also an 
article entitled “Something about Condensers,” by W. H. Wakeman. 


THE PERU ELECTRIC MANUFACTURING COMPANY, Peru, 
Ind., is distributing a bulletin descriptive of standard porcelain 
specialties. This illustrates and describes a complete line of porce- 
lain insulators, cleats and tubes. The book will be found to be a 
handy reference on porcelain goods. The company will mail a 
copy on request. 


THB WESTINGHOUSB BPLECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., in circular No. 1062 describes type F 
induction motors for variable speed. In addition to the diagrams 
and dimension plates there are illustrations of the assembly of 
this machine, together with a number of typical performance curves 
showing the characteristics of the apparatus. 


THE WHEEL-TRUING BRAKE SHOE COMPANY, Detroit, 
Mich., is mailing an attractive folder, entitled “In the Good Old 
Summer Time.” This calls attention to the increased earnings of 
the railway man during the summer, but also suggests that he can 
not afford to run his cars unless the wheels are in good shape, 
this condition being brought out, of course, by the application of 
wheel-truing brake shoes. ; 


THE AITON MACHINE COMPANY, 126 Liberty street, New 
York city, has, issued bulletin No. 79, illustrating Ine of its hori- 
zontal types of cabling or closing machines for laying up large 
cable. Specifications and quotations will be furnished upon appli- 
cation at the New York office of the company. Bulletin No. 92, 
describing three-reel vertical stranding machines for manufactur- 
ing power cables, is also ready. The gears on these machines 


throughout are cut, and all parts of the machine are carefully 
tooled. The bearings are amply proportioned and provided with 
ample oiling facilities. The alignment of the machine is preserved 
by roller bearings which can be adjusted from time to time without 
trouble. 


THE AMERICAN DISTRICT STEAM COMPANY, Lockport, 
N. Y., has published a handsome booklet descriptive of the improved 
Holly system of direct and exhaust steam heating for cities and 
villages through underground mains. The booklet illustrates the 
North Tonawanda plant and the Lockport plant. The plan and 
operation of the system is carefully detailed and special illustra- 
tions are given, showing the scheme of distribution. The company 
now has 250 plants in operation. 


THE BALL ENGINE COMPANY, Erie, Pa., has prepared a small 
booklet descriptive of new designs of Ball engines. The appara- 
tus represented includes a side crank, single-cylinder engine, both 
belted and direct-connected; a tandem-compound, side crank engine, 
direct-connected; a cross-compound, side crank engine, direct-con- 
nected; a horizontal, single-cylinder Corliss engine with improved 
valve motion; a horizontal and a vertical cross-compound Corliss 
engine with improved valve motion. 


THE AMERICAN CONDUIT MANUFACTURING COMPANY. 
Pittsburg, Pa., has completed the main building of its new factory 
and now has this department in full operation. The building is 
equipped with the latest facilities for making electric wire con- 
duit, and its present operation has demonstrated that the plant 
is capable of doubling the output and at the same time improving 
the quality of the goods. The company has also secured better 
railroad facilities, enabling quick delivery on any quantity of 
material. . 


THE D. T. WILLIAMS VALVE COMPANY, Cincinnati, Ohio, 
has made arrangements for the exclusive manufacture and sale of 
the Cookson steam trap and separator, formerly manufactured by 
the Cookson Steam Specialty Company, Cincinnati, Ohio. The 
Williams company states that it has purchased the patterns, patents 
and good will of Thomas J. Cookson and the exclusive rights to 
manufacture his trap and steam specialties. This trap is well 


‘known throughout the country, and is handled by a large number of 


jobbers. 


THE CHANDLER & TAYLOR COMPANY, Indianapolis, Ind., 
has recently secured contracts for its enclosed, self«iling, direct- 
connected engines in the following institutions: Purdue University, 
Lafayette, Ind.; main power plant, Indiana State Norma., School. 
Terre Haute, Ind.; Girls’ Industrial School, Indianapolis, Ind.; two 
units for the Michigan College of Mines, Houghton, Mich. These 
engines are built in accordance with the recommendations of the 
American Society of Mechanical Engineers and the American In- 
stitute of Electrical Engineers, for direct-connected units. 


LEGAL NOTE. 


THBLEPHONE COMPANY CAN NOT INCRBASE ITS RATES— 
An interesting decision has been handed down by Judge Harlan 
in the Circuit Court at Baltimore, Md. The Home Telephone and 
Telegraph Company, an independent organization, made a proposi- 
tion in 1896 to the city council of Baltimore that if it received 
a franchise to do business in Baltimore it would furnish service 
to business subscribers for $48 a year, and to residence subscribers 
for $36. The city council accepted the proposal and adopted an 
ordinance embodying the rate schedule proposed, which was, in 
turn, accepted by the company. Later the name of the company 
was changed to the Maryland Telephone and Telegraph Company. 
After furnishing service for six years at these rates the company 
found that it could not pay its charges unless it increased its 
rates to the level maintained by the Bell Telephone Company. An 
attempt was therefore made to secure a repeal of the rate ordi- 
nance, but due to opposition developing in the city council, the 
plan was abandoned. The company then decided to raise its rates, 
and public notice was served that the rates would be increased 
to $72 for business and to $60 for residence subscribers. Suits 
were brought by subscribers to enforce the rates named in the 
ordinance. For about two years the case has been in the courts. 


Judge Harlan’s decision is that the company must furnish service 


at the rates provided for in the ordinance. 
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LIGHTNING AT PLAY. 

The city of New York, on Sunday, August 13, was visited 
by what to this locality was an unusual electric storm. Various 
points were struck and a number of injuries to persons resulted. 
Three electric cars were damaged, the elevated structure was 
hit at one point and other unusual pranks were played. It 
is interesting to note that although one of the cars struck was 
somewhat damaged and put out of service, that the injuries 
of the passengers were due to a secondary result. In the con- 
fusion which perhaps naturally arose when the flash of light- 
ning made its terrifying demonstration about the car, many 
of the passengers lost their heads and jumped from the rapidly 
moving vehicle. The only injury due directly to the lightning 
was that to the motorman who was somewhat burned, pre- 
sumably by a flash from the controller; all the others were cuts 


and bruises from jumping. At another point, one person was 
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killed and several somewhat injured by a flash of lightning 
which struck a bath-house. At such an unusual display the 
total damage done was less than might have been expected, 
but emphasizes the fact that we have not yet reached immunity 
from lightning. We feel that we know a good deal about it, 
but it is not yet harnessed as it should be. Somewhat signifi- 
cant at this time is the announcement that the Lightning Re- 
search Committee of the National Electric Light Association 
will be continued, and valuable information will, it is hoped, be 
added to that which already has been collected. But as this com- 
mittee devotes its thoughts to electrical systems, would it not 
be well for some association interested in lightning protection, 
in general, to investigate the subject in a broader way. There 
is in Great Britain a lightning research committee which has 
a field somewhat of this kind. | 
THE TENDENCY OF TELEPHONE DEVELOPMENT. 

At the recent convention of the National Interstate Tele- 
phone Association held in Cnicago, a paper was presented by 
Mr. Edward E. Clement, which discussed the development and 
future tendencies of the telephone art. An abstract of this 
paper may be found on another page of this issue. 

Mr. Clement reviews briefly the different stages of telephone 
development. The first stage extends from 1876 to 1880. The 
telephone had just been invented and was exceedingly crude, 
and much work was necessary before it could be of any value. 
This period is chiefly of historic interest. There was almost 
no business done, though much important work carried out 
during the next period was foreshadowed. 

The second period extended from 1880 to 1890. This was 
the period of the practical man and deserves the credit for 
the production and development of some of the most important 
features of our present telephone systems. During this period 
the multiple switchboard was introduced and underground wires 
were first used for telephone communications. l 

The third period begins in 1890, when the art of telephone 
engineering was born. Telephony was wonderfully improved by the 
skilled men who gave their energy and ability to the work, and 
at the end of this period, twenty-four years after its inven- 
tion, the art of telephony, according to Mr. Clement, reached 
its maturity. Apparatus had become standardized, as had also 
the system used in all large important installations in this 
country. In smaller and less important places, naturally some 
of the older methods still prevail. In the present period begin- 
ning 1900, the telephone engineer has not the freedom which 
previously obtained. He must conform to certain standards 
and he must provide for various services which the public has 
He has, however, a pretty wide field for 


come to demand. 
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growth. It is during this period that the most promising 
attempts to increase the distance of telephone communication 
have been made, and during this time also automatic systems 


have pushed forward and now demand a hearing. Probably — 


the question which is uppermost in the minds of many tele- 
phone engineers is, what part will automatic telephony play 
in the systems of the future? 

There are several types of automatic telephone systems 
designed by their inventors to meet different problems, but 
the question confronting the operating man is, will automatic 
telephony reduce the cost of operation without injuring or 
restricting the service? Mr. Clement does not think that either 
automatic or manual apparatus will be used exclusively. 

The belief that certain advantages of the automatic system 
might be secured to the manual system, has led to the so-called 
semi-automatic systems. In some of these an attempt is made 
to transfer part of the work of securing connection to the 
subscriber. In one system the subscriber sets up the number 
wanted on a mechanical device at the exchange instead of call- 
ing it to the operator. In another the operator connects the sub- 
scriber to a trunk which leads to an automatic switch. The sub- 
scriber himself completes the connection. In another, the auto- 
matic application is merely for disconnecting lines as soon as the 
subscribers are through. In still another semi-automatic system a 
switch is employed which selects an idle operator. Otherwise the 
system is essentially manual. This would seem to promise well, 
for it retains the present excellent manual systems and does not 
throw any of the burden of making connections on the sub- 
scriber, nor at the exchange does it increase the labor of the 
operator. It would seem that its use will facilitate consider- 
ably making a call since the taking down of the receiver auto- 
matically connects the subscriber with an operator who is not 
busy and who can immediately make connections. Moreover, 
it automatically distributes the calls as they come in so that 
an operator receives them only as fast as she can take care of 
them. It would seem that such a system would considerably 
reduce the force of operators required at any exchange, since it 
allows each to work most efficiently. 

STEEL TOWERS FOR TRANSMISSION LINES. 

Much has been said in an informal way about the use of 
steel towers in place of wooden poles for transmission lines, 
but, so far as we know, no one up to the present time has dis- 
cussed this new departure in transmission practice critically. 
On another page of this issue, Mr. Alton D. Adams considers 
the use of steel towers, noting the principal instances in which 
they have been adopted, estimating the cost of the towers, and 
finally comparing the steel towers with the old wooden poles. 

The conclusions drawn by Mr. Adams are unfavorable to 
the steel towers for general purposes. He finds that they cost 
It is estimated that 
they will act somewhat as a protective during thunder-storms, 


more and entail certain disadvantages. 


but it is not thought that they are any better for this purpose 
than the protective devices generally adopted on important 
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wooden pole lines. On the other hand they present a possibility 


which may be serious. A possible accident on a transmission 


‘line is the breaking of an insulator by lightning or a rifle 


bullet. When this happens on a wooden pole the conductor is 
dropped clear of the pole or catches on a cross-arm. In the 
first case the line is not generally thrown out of service. In 
the latter case the cross-arm may support the conductor with- 
out being damaged, or the latter may burn off the arm. But 
in neither case is the line necessarily put out of service. The 
breaking of an insulator on a steel tower, however, might and 
probably would be more serious. If the line dropped upon the 
tower or even swung against it at the side, it is probable that 
an arc would be formed and the conductor might be burnt in 
two before the line could be disconnected at the station. Such 
a happening would not only put the line out of service, but 
would be somewhat troublesome to repair. 
wooden pole seems superior to the steel tower. 

Should, however, the dropped line fall clear of the tower, 
it might become a menace to the neighborhood. Usually, steel 
towers are employed with longer spans and the elimination of 
one point of support might allow the conductors to approach 
dangerously near to the ground. It seems that the use of steel 
towers will make necessary certain precautions to prevent the 
wire from falling away from the tower or from coming in con- 
tact with the metal. Of course, in most stations there are 
circuit-breakers for protecting the lines and it is probably that 
these would prevent the burning in two of the conductor, but 
they would not enable the line to be kept in service after the 
breaking of an insulator or a pin. 

So far we have been considering the advantages of the 
steel tower as compared with the wooden pole only with regard 
to electrical troubles; but there are other troubles generally 
more serious and more likely to occur than those mentioned. 
The worst enemy of overhead electric lines for whatever pur- 
pose they are used is storms. In fact, the pole line is to-day 
the most uncertain part of our electric systems. However well 
we have built the past, we have not been immuned from storms. 
Almost every winter some large section of the country is cut 
off from the rest of the world by an unusually severe storm. 
In Great Britain and in Germany this trouble is avoided in 
some degree by means of underground lines. But underground 
lines are out of the question in this country except for very 
important connections. If the steel tower proves to be better 
able to meet such unusual conditions, the additional cost will 
frequently be warranted. It is vitally important for a large 
transmission system to preserve an absolute continuity of serv- 
ice, and to this end steel towers help. Viewed in this way as 
an insurance against mishap to the weakest part of the system, 
the steel towers become not only allowable, but almost necessary. 
But in each case the question must be considered carefully and 
in many cases, probably in all small plants, the wooden pole 
will, as Mr. Adams points out, persist. Probably heavier poles will 
be used and possibly composite built-up poles or wooden towers, 
but the material used will be wood and not iron. 


In this feature the . 
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GERMAN ELECTRICAL SYSTEMS. 

In a recent issue of the Elektrotechniche Zeitschrift, Herr 
Fritz Hoppe discusses the financial results of certain German 
electricity supply systems. There are in Germany to-day 1,028 
plants capable of supplying 530,946 kilowatts. The average 
investment is $325 per kilowatt, so that the total capital is 
about $175,000,000. Only about ten per cent of these plants 
publish the results of their operation. 

Herr Hoppe’s discussion is based upon the data obtained 
from 174 German companies; but 112 gave full reports. The 
capital invested per kilowatt varies from about $345 for the 
larger plants, rated at from 2,000 to 5,000 kilowatts, up to 
about $450 for the smaller plants, with outputs of 100 to 250 
kilowatts. Four of the 112 stations publishing full reports are 
using water power and twenty-four are driven by gas engines, 
The latter are small stations, only one of them having an out- 
put of over 500 kilowatts. 

Perhaps the most interesting part of this article is that 
dealing with the cost of operating these German plants. The 
cost of running the plants varies from six to seven per cent of the 
total capital invested, about one-third of this being for coal 
and one-third for labor. The average cost of each kilowatt- 
hour sold varies from 2.4 cents for the largest stations for an 
output of over 2,000 kilowatts to 3.8 cents for the smaller sta- 
tions. It should be mentioned that this list includes a num- 
ber of very small stations, with equipments of less than 106 
kilowatts, for which the investment and cost of operating are, 
of course, much greater in proportion. Nineteen of the sta- 
tions sold their product at more than fifteen cents per kilowatt- 
hour for lighting; eighty-eight charged fifteen cents per kilo- 
watt-hour; fifty stations charged less than fifteen cents. For 
power, sixty-four stations charged twelve cents per kilowatt- 
hour; sixty-four charged less than this and thirty-three charged 
more. The system of charging most used is a flat rate with 
discounts according to the consumption. The total receipts 
amount to about twenty per cent of the capital for the larger 
stations and drops to about half of it for the very small sta- 
tions. 

From the above figures is seen that the difference between 
receipts and the cost of operating the station is on an average 
about 8.3 per cent of the capital invested, which Herr Hoppe 
thinks is inadequate for meeting depreciation, interest and 
maintenance charges. The author thinks that this unfavorable 
result is due to several causes. Some stations sell power at 
less than it costs them to generate. Others have spent too 
large a capital and in still others a lack of judgment has led 
to the installation of too large a plant. These results are 
interesting in view of the discussion of charges for electric 
power which was going on so vigorously in this country a short 
while ago. It is also interesting in view of the criticisms made 
from time to time of American engineering methods. We are 
told that we do not pay sufficient attention to decorative fea- 
tures. Foreign engineers are particularly fond of comparing 
our practice in this matter with that which obtains in Ger- 
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many. On another point also experience in this country has 
been different from that abroad, in spite of the prevailing idea 
of our love for bigness. Generally speaking, electrical supply 
stations in this country find that instead of being too large, 
their equipment is too small, and frequently contracts for 
additions are let before the first part of the plant is in opera- 


tion. 


THE WIRELESS TELEGRAPH INDUSTRY IN GREAT 
BRITAIN. 


A parliamentary paper issued recently gives an account of 
the wireless telegraph industry in Great Britain for the first 
three months of the current year, and shows an interesting condi- 
tion of affairs. As is well realized, the principal use, in fact the 
almost exclusive use, of wireless telegraphy made by the public 
is for transmitting messages between ships and the shore; but 
The 
report shows that there were but 111 messages submitted by the 


few, perhaps, realize how one-sided this transmission is. 


public for transmission to ships at sea during the period men- 
tioned, while there were 1,655 messages received from ships at 
sea. Moreover, of the former lot of messages, twenty-one failed 
of delivery, leaving only ninety messages transmitted to sea, a 
little less than 5.5 per cent of the number transmitted in the 
opposite direction. The reason for this lies probably in the fact 
that the public has not yet accepted wireless telegraphy as a 
public utility. The busy man at home rarely thinks of sending 
a message out to sea, while those on shipboard have the apparatus 
always before them, and are always seeking for new diversions. 
The British post office collected about $275 for outgoing mes- 
sages and received about $325 for its share of the incoming 
messages. The Marconi Company received for the messages sent 
out by its land station, about $237. It is estimated that at the 
same proportion the total income of the Marconi Company for 
messages sent in both ways for the entire year would not be 
more than $9,000. Evidently some method of increasing busi- 
ness is necessary if this system is to be put on a profitable 
basis. . 
The second part of the report deals with the developments 
now going on in Great Britain. Seventy-three applications have 
ocen made and forty-eight permits have been given for the 
erection of wireless telegraph stations. Most of these are for 
experimental purposes. Ten only are for commercial use. The 
stations are pretty well scattered over the British Isles, and there 
are no less than twenty-four companies or individuals conducting 
wireless telegraphic work. The greater part of this will be com- 
paratively on a small scale, though two or three stations will be 
powerful. Four will attempt trans-Atlantic communication. 
With all of this work going on, considerable progress ought to 
be made and a good deal of information gained with regard to 
»racticable operation of such systems and the effect of inter- 
ference. Figures are not available showing the condition of wire- 
less telegraphy in thie and other countries, but in the United 
States, Germany, France and Italy active and energetic men 
are devoting all of their efforts to perfecting various systems from 


which work we may expect considerable progress. 
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DEVELOPMENT AND FUTURE TENDEN- 
CIES OF THE TELEPHONE ART.) 


BY EDWARD E. CLEMENT. 


The development of the telephone art 
as such has now extended over a period 
of thirty years, which, for purposes of 
comparison, divides itself into several dis- 
tinct periods. In the first, extending 
from 1876 to 1880, the known art began 
with a wire running from one end to the 
other of Machinery Hall at the Centennial 
in Philadelphia, with a very crude mag- 
netic telephone, such as wé now call a 
receiver, at either end. During the five 
years that followed, the microphone was 
produced, the switchboard was born, and 
the forerunners of modern operating 
methods were evolved. ‘This period was 
of historical interest only, a significant 
fact, however, being that almost every im- 
portant departure of the next decade was 
then foreshadowed. There were no tele- 
phone engineers, the amount of business 
was too infinitesimal to permit the train- 
ing of men, and so the first apparatus was 
Trude and cheap, and in perfect keeping 
with the methods of operating, wherein 
the subscribers’ operators shouted direc- 
tions, or sent tickets around by boys. 

The second period extended from 1880 
to 1890. This was full of rich and inter- 
esting developments, and may be spoken 
of as the time of mechanical signals and 
magneto currents, or the local-battery 


period. In the earlier days, and, in fact, 


in some of the very first installations, 
batteries at the central office were em- 
ployed for talking and signaling, but the 
primary battery, being then the only 
source commercially available; the mag- 
neto generator was adopted of necessity 
to signal with certainty over the gradually 
lengthening lines, and the talking battery 
was put at the substation, where, with an 
induction coil, the’ efficiency was incom- 
parably higher than when Wor aag through 
the line resistance. 

The greatest and most eifean fea- 
ture of the local-battery period was the 
development and introduction., of the 
multiple switchboard. This was rendered 
possible by the invention of the Warner 
spring-jack, and in part by that of the 
tubular-drop annunciator. Test circuits 
were worked out to such an extent that 
it is even now hardly possible te 
find or utilize a change in conditions 
for testing which was not thought of and 
tried before 1890 in some shape or form. 
The self-restoring annunciator came as a 


1 Abstract of a paper prepared for the convention of 
the Nativoal Interstate Telephone Ass:clation in Chi- 
cago, Il.. on June 2u-22, 1905. The author is a patent 
expert in Washington, D. C. 
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necessary and inevitable corollary, the best 
and simplest form having a heavy block 
held up by a hook on the end of a rod 
carried by the armature, and acting when 
released by falling forward and raising a 
thin aluminum shutter to uncover the 
number. When itself attracted, by the 
energization of the restoring magnet, the 


- heavy block was pulled in and the alumi- 


num dropped. 

It was during this period also that the 
first serious attempts were made to lay 
cable underground, and in saying this I 
do not forget that the use of the lead- 
covered conductor goes back to the first 
telegraph line ever built. Morse and Vail 
dropped their lead pipe in the ground 
behind a plow, however, and it got punc- 
tured, so they ripped the lead pipe off and 
put the wire overhead, after all. 

It is correct to say that by 1890 the art 
of telephone engineering had been born, 
and Bell or no Bell, the men who made 
that possible, by giving their best years 
and their best energies to the work, de- 
serve to be honored for the thoroughness 
with which they wrought, and the safe 
foundation they have given us upon which 
to build the magnificent superstructure of 
modern telephony. Many of them, like 
J. J. Carty, are still in the harness, and 
some of them are connected with inde- 
pendent enterprises. 

In the decade beginning with 1891 


what I may call relay control came in.. 


The common-battery system superseded 
the old magneto, or made great strides 
toward doing so, and what I have called 
the mechanical signal began to be re- 
placed by the incandescent lamp. This 
latter was first used in Chicago in 1890, 
in connection with the trunk lines, and 
it needed very little experience to deter- 
mine its superiority over any other form 
of signal. 

In the spring of 1893 it was proposed 
to reequip a large multiple board in the 
Chicago company’s exchange with self- 
restoring drops, and the success of the 
lamps used for disconnect signals on the 
trunk lines caused it to be seriously con- 
sidered, but it was not actually adopted 
until the Sabin “express board? was 


brought out in 1894. This board was de- 


signed, as its name indicates, to meet the 
wants of metallic-circuit subscribers whose 
telephonic business was large, and it was 
equipped throughout with lamp signals 
worked by relays energized by battery cur- 
rent controlled by the subscriber’s hook. 
Nearly all the large boards built by the 
Bell people after 1895 were equipped in 
this way. 

In the middle of this decade the Bell 
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patents expired, soon followed by other 
fundamental patents, and the bars were 
at once thrown down for everyone who 
desired to get into the telephone field. I 
have tabulated the issue of telephone 
patents by subclasses since 1876, and this 
irruption of new blood does not seem to 
have been productive of a very marked in- 
crease in the number of inventions re- 
corded. Allowing for the abnormal dis- 
charge of the Kellogg accumulation of 
over 100 patents in 1897, the increase: ap- 
pears to have followed systematic lines, 
although it is noticeable that the banner 
year up to 1904 was the year 1897, with 
1896 a close second. A résumé of the 
patents granted each year may be of 
interest. In the five years from 1876 to 
1880 there were 248 patents granted, of 
which 146 came out during the year 1880 
alone, leaving only 102 for the first three 
years of the art, of which thirty were for 
microphone transmitters, and twenty-nine 
for receivers. In the year 1881 there 
were fifty-two transmitters and twenty-five 
receivers patented, and up to that time 
there had been twenty-four step-by-step 
devices for party lines already evolved 
and thirteen switchboards. From 1881 to 
1885, 866 patents were issued, of which 
306 were for transmitters and receivers, 
while about 100 were for switchboards. 
Taken year by year after that we find: 
1886, 158; 1887, 107; 1888, 105; 1889, 
70; 1890, 110; 1891, 70; 1892, 117; 1893, © 
145; 1894, 126; 1895, 160; 1896, 223; 
1897, 259; 1898, 94; 1899, 132; 1900, 
180; 1901, 193; 1902, 106; 1903, 188; 
1904, 280; 1905, 74. 

. The increase in 1895, 1896 and 1897 
is significant for this, that those matters 
which necessarily engrossed the immediate 
attention of the independents jumped in 
the number of patents to double or treble 
for these years. Thus it will be remem- 
bered that everyone was casting about for 
some way of making a good transmitter, 
that being a sine qua non for conducting 
telephone business. Accordingly we find 
that the number of granular transmitters 
suddenly jumped from six in 1893 to six- 
teen in 1894, twenty in 1895, twenty-eight 
in 1896, and nineteen in 1897. There 
have been eighty-four microphone patents 
granted since, of which twenty-five came 
out in 1904, which, for some reason, seems 
to have been a very productive year all 
along the line. The number of trans- 
mitters other than granular has been 
small, but I should say that over ninety 
per cent of all these patents have been 
issued to the independents. | 

The settling down of the independent 
engineers, or, perhaps, I had better say, 
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the settling down of the independent coin- 
panies to the employment of engineers, 
did not come until near the close of the 
decade and of the century. As the 
solidified and it became 
apparent that there was no more 
danger of bankruptey in the inde- 
pendent than in the Bell ranks, many 
superior men left the older companies, and 
as they brought their crystallized ideas of 
practice with them, they hastened the 
process of evolution which was already 
going on. | 

We may say, therefore, that with the 
year 1900 the entire practice of the art 
had arrived at maturity, and its features 
may be reliably determined. We find the 
subscriber's apparatus practically stand- 
ardized. For all large plants this was, 
of course, common-battery type, without 


movement 


any generator or battery, depending upon: 


the switch hook for signaling, just as it 
does to-day. For smaller installations 
and party lines the series and bridging 
magneto telephones were on practically 
uniform lines. I might here remark that, 
among other things, this decade produced 
the commercial bridging bell telephone, 
although its origin dated back into the 
earlier magneto period. 

In passing into the present decade all 
engineers found themselves confronted in 
designing by the following requirements: 
common battery must be employed; mul- 
tiple switchboards must be employed, with 
lamp signals, double supervisory signals, 
cic.; four-party selective service must be 
possible either on all lines or on a given 
proportion of the lines; pay-station and 
toll-line service must be provided for, and 
the operator’s duties reduced to a mini- 
mum. The lock-out principle had been 
tried, but was generally discarded. 

Another production of the lamp-signal 
period was the commercial automatic ex- 
change, although its possibilities were de- 
nied most strenuously by the leading en- 
gineers, even after 1900. This, which 
had always been considered more or less 
chimerical, was made reasonably prac- 
ticable through the efforts of a group of 
men who really deserve a great deal of 
credit. I refer to Messrs. Keith, Lund- 
quist, Erickson, Dunham and others. The 
principles of this I would like to go into 
but time forbids. I will merely state 
briefly, therefore, that the automatic sys- 
tem of to-day, of whatever design, is sub- 
stantially and essentially a transfer sys- 
tem. A subscriber’s line, through its in- 
dividual switch or through a switch mo- 
mentarily appropriated to its use, is 
trunked to the thousands group required, 
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thence to the hundreds group required, 
and thence is connected with the wanted 
individual line terminals in that group. 

Since 1900, and in what I might call 
the modern period of telephony, we can 
not consider the art without giving serious 
study to the automatic. Its gravest de- 
fects so far have been that it fell short 
of meeting the requirements which I have 
urentioned in connection with the manual 
systems. It could not be worked with 
common battery, it could not give party- 
line service, and it would not permit the 
use of automatic pay stations. ‘These de- 
fects, however, have apparently been reme- 
died. Within the last year I have ex- 


amined three different systems, all of | 


which give common automatic service, 
two of them make party-line selective 
work profitable, and one of them includes 
means, not only for the ordinary pay- 
station operation, but more. According 
to this system, several nickels may be 
put in the box, and one call after another 
may be made. For each call the machine 
will test, and if the line wanted is idle, 
it will take one nickel; if the line is busy 
it will return it. After all the calls are 
made, and the proper nickels taken in, 
if there is any change the machine will 
return it. 

I am bound to say that, while the com- 
mon-battery feature above is perfectly 
practicable and has been commercially 
tried, the other features are still in ex- 
perimental form. 

The question in concrete form resolves 
itself into this: is automatic apparatus 
likely to be produced which will materially 
lower cost without restricting the classes 
of service, or shall we have only improve- 
ments in existing systems and apparatus. 
In other words, is it to be manual or 
automatic? I believe the answer to this 
is that neither manual nor automatic ap- 
paratus and systems will be used ex- 
clusively. 

Adhering to the stated requirements of 
standard practice, we find that some prin- 
ciples of the automatic can be and, in 
fact, are being combined with manual 
systems. For instance, there have been 
evolved several plans for semi-automatic 
operation. According to one, the sub- 
scriber sets up the number wanted on a 
mechanical sending device, which is 
tripped and runs down when the operator 
plugs in at central. The impulses trans- 
mitted serve to set up guiding signals be- 
fore the operators on a manual-transfer 
board, which is bad, because the service 
must be slowed down. According to 
another, incoming calls are distributed by 
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automatic switches among the different 
operators, automatically selecting idle 
operators. 

A number of different inventors have 
worked out schemes for doing this, the 
subject having been agitated for a num- 
ber of years. There will be choice between 
different systems, and if they get into 
commercial use competition will doubt- 
less perfect them. Just what percentage 
of increase in the number of lines an 
operator can handle will result from these 
arrangements is somewhat problematical, 
and they will not substantially reduce the 
cost of a switchboard unless this percent- 
age is so high as to greatly reduce the 
number of multiples; and in that case 
it would appear that the present distri- 
bution of lines on a board is more than 
ordinarily faulty. 

According to a third plan, the operator 
receives her calls direct on answering- 
jacks, as at present, and connects each 
calling line to a trunk leading to an auto- 
matic switch, which is controlled by the 
subscriber to complete the connection. 
This is my own plan, for which patents 
were granted some years ago. By its use 
the number of lines an operator can 
handle is greatly increased and the cost 
of installation and maintenance, as well 
as of operation, are greatly reduced, since 
the switches take the place of the multiple 
jacks. This plan can be applied to ex- 
isting switchboards without changing 
their circuits, retains all their advantage- 
ous features, such as double supervision, 
aud gives the possibility of raising a 
human operator at central if things go 
wrong. ‘The worst feature of the full 
automatic system is that if you can not 
work the machine you are hung up, and 
can only go to another telephone. 

Another semi-automatic plan has re- 
cently been mentioned by Mr. Dean, and 
[ have no doubt will be adopted by many 
companies. It does not change existing 
common-battery manual equipment, but 
has for its object to disconnect lines the 
instant the connected subscribers have 
hung up, thereby leaving both of them 
free to make fresh calls without delay. 
The method adopted makes no change 
whatever in the switchboard equipment, 
and adds very little in the way of ap- 
paratus. 

So far I have referred only to improve- 
ments at the central office. The sub- 
scribers station, in my judgment, will 
not be changed materially. In point of 
design, workmanship and materials, some 
of the telephone instruments put out this 
year are almost beyond criticism, and 
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while there will doubtless be a normal 
progression, it will not amount to radical 
change. 

With regard to the cable plant, and 
long-distance and toll lines, there are sev- 
eral problems to be met, but the solutions 
are not yet announced. The possibility of 
bringing a long-distance line through- 
cable into or through a city without 
serious loss of efficiency is to be considered. 
According to the Pupin-Cambell method 
of the Bell people, a system of inductance 
sources is introduced into the cable, 
tapered so as io lessen the liability to re- 
flection. So far the independents have 
nothing like this, although several 
schemes have appeared on paper; but it 
is probable that a working design will 
soon be announced. 

Until the long-distance connections 
umong our independent companies are 
more nearly complete we will not be in- 
terested in repeaters or telephonic relays, 
but these also must come, and within the 
last few weeks a patent has been issued 
to the Bell people for a repeater which 
will work on composite circuits. This 
means New York and Chicago and be- 
yond. 


Niagara Power Company Sold. 

The control of the Niagara, Lockport 
& Ontario Power Company and of the 
Iroquois Construction Company which 
has hitherto been vested in Joseph Q. 
Robin and his associates, together with 
the Westinghouse Company, has passed 


by sale of the individual interests to a new . 


syndicate headed by Mr. Westinghouse 
and Jobn J. Albright, of Buffalo. The 
purchasing syndicate is understood to 
represent a combination of the Westing- 
house, Albright, New York Central and 
Vanderbilt interests and those of Horace 
E. Andrews, of Cleveland, and others. 

Mr. H. H. Westinghouse has been 
elected a director of the Niagara, Lock- 
port & Ontario Power Company, suc- 
ceeding Cassius M. Wicker. ‘The officers 
are as follows: General Francis V. Greene, 
president; F. B. H. Paine, formerly ex- 
port manager of the Westinghouse Elec- 
tric and Manufacturing Company, vice- 
president and chief engineer; Robert C. 
Board, secretary; and Clifford Hubbell, 
treasurer. The offices of the company 
have been moved to the Fidelity Build- 
ing, Buffalo. S. M. Clement, president 
of the Marine National Bank, of Buffalo, 
succeeds Mr. Robin on the board of syndi- 
cate managers for the underwriting of 
the company’s securities. 

The transmission line projected has al- 
ready been built from the Niagara river 
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three-quarters of the way to Lockport, 
and is being rapidly pushed toward 
Rochester. A long term agreement has 
been” made by the Niagara, Lockport & 
Ontario Power Company to supply elec- 
trical power to the New York Central 
Railroad Company, and contracts have 
been made to supply power to local rail- 
roads and to private consumers at almost 
every town from Niagara Falls to Syra- 
cuse, including the latter city. By the 
middle of next spring it is expected the 
most of the electric railroads of Syracuse 
will be run by Niagara power transmitted 
by this company. 
Lightning Protection Investigation. 
At a recent meeting of the National 
Electrice Light Association held in Denver, 
June 6, 7 and 8, one of the most inter- 
esting discussions was that provoked by 
the report of the committee on protection 
from lightning and other static disturb- 
ances. This report was presented by 
Messrs. Alex Dow and Robert S. Stewart. 
It gave a brief review of the various 
methods adopted to protect electrical sys- 
tems from damage by lightning, and 
showed as far as possible the results at- 
tained. As the subject is one of extreme 
importance, it has been decided to con- 
tinue the investigation throughout the 
next year, and to this end President Wm. 
H. Blood, Jr., has appointed a committee 
consisting of Messrs. Alex Dow, Robert 
S. Stewart, both of Detroit, and Mr. Or- 
ville A. Honnold, of Salt Lake City, to 
report at the next convention. All of the 
gentlemen have excellent opportunities 
for gathering information and experience, 
and a valuable report is expected. It is 
also expected that all members of the Na- 
tional Electric Light Association who 
may have any data that can be of use to 
the committee, that they will send it to 
the chairman, Mr. Dow. 


Civil Service Examinations for New 
York State Service. 

The New York state civil service com- 
mission will hold a general examination 
on September 9. Among the positions to 
be filled are the following: lecturer and 
instructor at Farmers’ Institute; three 
positions at $2,500; leveler, state engi- 
neering department, $4.50 to $5 per 
day; tracer, state engineers -and state 
architects’ offices, $30 to $50 per month. 
The last day for filing applications 
for positions is September 4. Ap- 
plication forms and detail information 
may be obtained by addressing the chief 
examiner of the commission, Charles S. 
Fowler, Albany, N. Y. 
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Meeting of the British Association 
in South Africa. 

The seventy-fifth meeting of the British 
Association is now being held in South 
Africa. Several large parties left Eng- 
land during the latter part of July to at- 
tend the meeting. The programme calls 
for meetings at which papers will be read 
and discussed at Cape Town on August 
16, 17, 18 and at Johannesburg beginning 
August 28. A large number of papers 
are promised and a number of public lec- 
tures will be delivered. A number of 
towns will be visited, and a party of 
about 300 will visit Victoria Falls. Presi- 
dential addresses will be delivered at Cape 
Town and Johannesburg. One of the 
lectures will be by Professor W. E. Ayrton 
on the distribution of power. Sir Will- 
iam Crookes will lecture on diamonds, and 
Professor Porter on the bearing of en- 
gineering on mining. 

The following lists give the papers to 
be read in Sections A (mathematics and 
physics) and G (engineering). 

Section A (mathematics and physics). 
Cape Town: president’s address; progress 
of the arc of meridian and geodetic sur- 
vey of South Africa, Sir D. Gill; to what 
extent can the ether affect the motion of 
matter? Professor J. Larmor; observa- 
tions of atmospheric electricity in South 
Africa, Professor Beattie and Mr. Lyle; 
leak of electricity from certain heated 
substances, Professor Beattie; the found- 
ations of the kinetic theory of gases, Mr. 
Burbury ; application of the kinetic theory 
of nebule, Mr. J. H. Jeans; radiation at 
low temperatures, Dr. J. T. Bottomley. 
There will also probably be communica- 
tions from Mr. Hough on tides, and from 
Dr. Roberts on the Algol variables. 
Johannesburg: on the teaching of ele- 


‘mentary mechanics (jointly with Section 


L if possible), Professor J. Perry; on 
flight, Professor G. H. Bryan; (1) elec- 
trical conductivity in relation to chemical 
action; (2) magnetic survey of South 
Africa, Professor Beattie; report of the 
seismological committee, Professor J. 
Milne; a form of dry Daniell cell, Mr. J. 
Brown; the strength of winding ropes in 
mines, Professor Perry; the experimental 
foundations of the theory of heat conduc- 
tion, Dr. C. H. Lees. There will probably 
be a communication from Mr. Sutton on 


the meteorology of South Africa. 

Section G (engineering)—Cape Town: 
Metcalfe on Zambezi bridge and 
Rhodesian railways; ocean turbine boats, 
Professor Byles; roller bearings, wire 
ropes in mines, and probably automobiles. 
Johannesburg: president’s address (irri- 
gation); strength of winding ropes in 
mines, Professor Perry. 
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The Use of Steel Towers and Wooden Poles. 


into use for the support of electric 

transmission lines that deliver 
large units of energy at high voltages to 
long distances from water powers. 

One case of this sort is the seventy-five- 
mile transmission of 40,000-horse-power 
at 60,000 volts from Niagara Falls to 
Toronto, for which a line with steel towers 
is now nearing completion. Another 
example may be seen in the seventy-five- 
mile line of steel towers which carries 
transmission circuits of 60,000 volts to 
Winnipeg. Guanajuato, Mexico, which is 
said to have produced more silver than 
any other city in the world, receives some 


Q ii towers are rapidly coming 


3,300 electric horse-power over a 60,000- . 


volt transmission line 100 miles long on 
steel towers. Between Niagara Falls and 
Lockport the electric circuits now being 
erected are supported on steel towers. On 
a transmission line eighty miles long in 
northern New York, for which plans are 
now being made, steel towers are to sup- 
port electric conductors that carry current 
at 60,000 volts. 

For the elevations above ground at 
which it is common to support the con- 
ductors of transmission lines, that is 
from thirty to fifty feet, a steel tower 
will cost from five to twenty times as 
much as a wooden pole in various parts 
of the United States and Canada. It 
follows at once from this fact that there 
must be cogent reasons, apart from the 
matter of first cost, if the general sub- 
stitution of steel towers for wooden poles 


on transmission lines is tọ be justified on ~ 


economic grounds. During fifteen years 
the electric transmission of energy from 
distant water powers to important centres 


of population has grown from the most | 


humble beginnings to the delivery of 
hundreds of thousands of horse-power in 
the service of millions of people, and the 
lines for this work are supported with 
very few exceptions on wooden poles. 
Among the transmissions of large powers 
over long distances at very high voltages 
that have been in successful operation 
during at least several years with wooden 
pole lines are the following: the 60,000- 
volt circuit that transmits some 13,000 
horse-power from Electra station across 
the state of California to San Francisco, 
a distance of 147 miles, is supported by 
wooden poles. In the same state the 
transmission line is 142 miles long be- 
tween Colgate power-house and Oakland, 


By Alton D. Adams. 


at 60,000 volts and with a capacity of 
about 15,000 horse-power, hangs on 
wooden poles, save at the span nearly a 
mile long over the straits of Carquinez. 
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ductors that deliver at least 6,000 horse- 
power are carried on wooden poles. Elec- 
trical supply in Buffalo to the amount of 
30,000 horse-power depends entirely on 
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STEEL TOWERS FOR THE NIAGARA FALLS AND TORONTO TRANSMISSION LINE. 


Wood is used to carry the two 55,000-volt 
circuits that run sixty-five miles from the 
10,000-horse-power station at Cañon 
Ferry on the Missouri river to Butte. Be- 
tween Shawinigan Falls and Montreal, a 
distance of eighty-three miles, the con- 


circuits from Niagara Falls that operate 
at 22,000 volts and are supported on lines 
of wooden poles. 

In the operation of these and many 
other high-voltage transmissions during 
various parts of the past decade some diffi- 
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culties have been met with, but they have 
not been so serious as to prevent satisfac- 
tory service. Nevertheless it is now being 
urged that certain impediments that are 
‘met in the operation of transmission sys- 
tems would be much reduced by the sub- 
stitution of steel towers for wooden poles, 
and it is even suggested that perhaps the 
first cost, and probably the last cost, of a 
transmission line would be less with steel 
than with wood for supports. The argu- 
ment for steel in the matter of costs is 
that while a tower requires a larger in- 
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towers are spaced 440 feet apart, or twelve 
per mile, over nearly the entire length of 
line. At three cents per pound, the lowest 
figure at which these towers could prob- 
ably be secured for use in the United 
States, the approximate cost of each would 
be forty-five dollars. Between Niagara 
Falls and Lockport each of the steel towers 
that is to carry a single three-phase trans- 
mission circuit has three legs built up of 
tubing that tapers from two and one-half 
inches to smaller sizes, and is braced at 
frequent intervals. The height of these 
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extra heavy three-inch pipe at the top, 
this tower is built up almost entirely of 
L sections that vary from 3’ x 3” x }” 
to 2” x 14” x 1”. The weight of this 
tower is very close to 2,360 pounds, and 
its cost at three cents per pound would 
amount to about seventy dollars. On the 
line of these towers there are strung six 
hard-drawn copper cables with a cross-sec- 
tion of 190,000 circular mils each. Be- 
tween these standard towers the maximum 
spacing is 400 feet, but this length of 
span is much reduced on curves and where 
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vestment than a pole, yet the smaller num- 
ber of towers as compared with that of 
poles may reduce the entire outlay for 
the former to about that for the latter. 
More than this, it is said that the lower 
depreciation and maintenance charges on 
steel supports will make their final cost 
no greater than that of wooden poles. 

In the present state of the market, steel 


towers can be had at from three 
to three and one-half cents per 
pound, and the cost of a steel 


tower or pole will vary nearly as its 
weight. During the first halt of 1904 the 
quotations on tubular steel poles to the 
Southside Suburban Railway Company, of 
Chicago, were between tha limits just 
stated. That company ordered some poles 
built up of steel sections about that time 
at a trifle less than three cents per pound. 
Each of these poles was thirty feet long 


and weighed 616 pounds, so that its cost. 


was about eighteen dollars (xxi, A. I. E. 
E., 754). For a forty-five-foot steel pole to 


carry a pair of 11,000-volt, three-phase 


circuits along the New York Central elec- 
tric road the estimated cost was eighty 
dollars in the year last named (xxi, A. I. 
E. E., 753). On the 100-mile line to 
Guanajuato, Mexico, above mentioned, the 
steel towers were built up of 3” x 3” x 53,” 
angles for legs, and were stayed with 
smaller angle sections and rods. Each of 
these towers has four legs that come to- 
gether near the top, is forty feet high, 
weighs about 1,500 pounds, and carries 
a single circuit composed of three No. 1 
B. & S. gauge hard-drawn copper cables. 
The weight of each of these cables is 1,340 
pounds per mile, and the forty-foot 


towers is forty-nine feet, and the weight 
of each is 2,800 pounds. At three cents 
per pound the cost of each tower amounts 
to eighty-four dollars. For a long trans- 
mission line in northern New York bids 
were recently had on towers forty-five feet 
high to carry six wires, and the resulting 
prices were $100 to $125 each for a tower 
weighing about 3,000 pounds. On the 
seventy-five-mile. line between Niagara 
Falls and Toronto the standard height of 


the ground is uneven, so that about 1,400 
towers are used on the seventy-five-mile 
line, which gives an average spacing of 
283 feet. 

In January, 1902, four steel towers 
were purchased to support transmission 
circuits for two spans of 132 feet each 
over the Chambly canal, near Chambly 
Canton, Quebec. Each pair of these 
towers was required to support 
eleven No. 2/0 B. & S. gauge bare 
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steel towers is forty feet from the ground 
level to the point where the two legs of 
each side join, and to this must be added 
a length of six feet that goes into the 
ground, and about three feet of pipe that 
run up from the junction of each pair of 
legs at the top, giving a total length of 
forty-nine feet exclusive of insulator pins. 
Except as to a cross-arm of standard four- 
inch steel pipe, and the two uprights of 


copper wires with the span of 132 feet 
between them. The vertical height of each 
of these four towers is 144 feet above the 
foundation, and they were designed for a 
maximum stress in any member of not 
more than one-fourth of its ultimate 
strength, with wires coated to a diameter 
of one inch with ice and under wind 
pressure. For these four steel towers 
erected on foundations supplied by the 
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purchasers the price was $4,670, and the 
contract called for a weight in the four 
towers of not less than 121,000 pounds. 
On the basis of this weight the cost of the 


towers erected on foundations was 3.86- 


cents per pound. 

With these examples of the cost of steel 
towers a fair idea may be got of the rela- 
tive cost of wooden poles. For poles of 
cedar or other desirable wood thirty-five 
feet long and with eight-inch tops fitted 
with either one or two cross-arms an esti- 
mated cost of five dollars each is ample to 
cover delivery at railway points over a 
great part of the United States and 
Canada. This size of pole has been much 
used on the long, high-voltage transmis- 
sion systems that involve large power units 
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carry the lower electric cables forty feet 
above the ground at the insulators, and it 
was thought desirable to allow a sag of 
fifteen feet at the centres of the regular 
spans of 400 feet each. On these towers 
the conductors that form each three-phase 
circuit are six feet apart, and the lines 
drawn between the three cables form the 
sides of an equilateral triangle. With a 
pin fourteen and three-fourths inches long 
like that used on these steel towers, and 
one conductor at the top of a thirty-five- 
foot pole, where the other two are sup- 
ported by a cross-arm five feet three inches 
below, giving six feet between cables, the 
lower cables are held by their insulators 
twenty-six feet above the ground, when the 
poles are set five feet deep. Between 
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forty feet in length, and spaced 440 feet 
apart, it seems that the distance of con- 
ductors from the ground at the centres of 
spans is probably less than that just 
named. Particular attention is called to 
this point because it has been suggested 
that the use of steel towers would carry 
cables so high that wires and sticks could 
not be thrown onto them. It thus appears 
that thirty-five-foot wooden poles set 100 
feet apart will allow as much distance 
between conductors, and still keep their 
lowest points as far above the ground, as 
will forty to forty-nine-foot towers placed 
400 feet or more apart. The two lines 
that have their conductors further apart 
perhaps than any others in the world are 
the one from Canon Ferry to Butte, on 
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and use heavy conductors. Examples of 
lines where such poles are used’ may be 
seen between Niagara Falls and Buffalo, 
between Colgate power-house and Oak- 
land, and between Canon Ferry and Butte. 
Of course some longer poles were used in 
special locations, like the crossing of steam 
railways, but it is also true that on the 
lines supported by steel towers such lo- 
cations - make exceptionally high towers 
necessary. The thirty-five-foot poles wili 
hold the electric lines about as high above 
the ground level as the forty-nine-foot 
towers on the Niagara Falls and Toronto 
transmission, because the former will be 
set so much closer together. On the line 
just named the regular minimum distance 
of the electric cables above the ground 
level at the centres of spans is twenty-five 
feet. The stancard towers on this line 


thirty-five-foot poles 100 feet is a very 
moderate span, and one that is exceeded 
in a number of instances. Thus on the 
142-mile line from Colgate power-house 
to Oakland the thirty-five-foot poles are 
132 feet apart, and one line of these poles 
carries three conductors of 133,000-circu- 
lar-mil copper, while the other pole line 
has three aluminum cables of 168,000 cir- 
cular mils. On the later transmission 
line from Niagara Falls to Buffalo, which 
has one three-phase circuit of 500,000-cir- 
cular-mil cable, the regular distance be- 
tween the thirty-five-foot poles is 140 feet. 

A maximum sag of twenty-four inches 
between poles 100 feet apart under the 
conditions named above brings the lowest 
points of the electric cables twenty-four 
feet above the ground. The steel towers 
on the line to Guanajuato being only 


thirty-five-foot wooden poles, and the one 
to Guanajuato, on steel towers. In each 
of these cases the cables are seventy-eight 
inches apart at the corners of an equi- 
lateral triangle. With steel towers 400 
feet or wooden poles 100 feet apart, four 
of the latter must be used to one of the 
former. At $5 per pole this requires an 
investment of $20 in poles as compared 
with at least $45 for a tower like those 
on the Guanajuato line, $84 for a tower 
like those on the line from Niagara Falls 
to Lockport, or $60 for one of the towers 
on the Niagara and Toronto line. Each 
of the towers on the line to Toronto car- 
ries two three-phase circuits, and the least 
distance between cables is six feet. To 
reach the same result as the distance be- 
tween conductors with the two circuits on 
poles, it would be desirable to have two 
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pole lines, so that $40 would represent 
the investment in the poles to displace 
one tower for two circuits. The older 
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case, however, the electric pressure is only 
22,000 volts. 
The costs above named for poles and 
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READY TO RAISE A TOWER WITH THE DERRICK Wacon, NIAGARA FALLS AND TORONTO 
TRANSMISSION LINE, 


pole line between Niagara Falls and Buf- 
falo carries two three-phase circuits on 
two cross-arms, and the 350,000-circular- 
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towers include nothing for erection. Each 
tower has at least three legs and more 
commonly four, and owing to the heights 
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mil copper cables of each circuit are at 
the angles of an equilateral triangle whose 
sides are each three feet long. In this 


of towers and to the long spans they sup- 
port, it is the usual practice to give each 
leg a footing of cement concrete. It thus 
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seems that the number of holes to be dug 
for a line of towers is nearly or quite as 
great as that for a line of poles, and con- 
sidering the concrete footings the cost of 


erecting the towers is probably greater 


than that for the poles. With wooden 
poles about four times as many pins and 
insulators are required as with steel 
towers, or say twelve pins and insulators 
on poles instead of three on a tower. For 
circuits of 50,000 to 60,000 volts the ap- 
proximate cost of each insulator with a 
steel pin may be taken at $1.50, so that 
the saving per tower reaches not more 
than $13.50 in this respect. In the labor 
of erecting circuits there may be a small 
advantage in favor of the towers, but the 
weight of the long spans probably offsets 
to a large extent any gain of time due to 
fewer points of support. 

An approximate conclusion from the 
above facts seems to be that a line of steel 
towers will probably cost from 1.5 to 
twice as much as a line or lines of wooden 
poles to support the same number of con- 
ductors the same distance apart, even 
when the saving of pins and insulators is 
credited to the towers. This conclusion 
applies to construction over a large part 
of the United States and Canada. It is 
known that wooden poles of good quality 
retain enough strength to make them re- 
liable as supports during ten or fifteen 
years, and it is doubtful whether steel 
towers will show enough longer life to 
more than offset their greater first cost. 
It may be noted here that any saving in 
the cost of insulators or other advantage 


- that there may be in spans 400 feet or 


more long can be as readily secured with 
wooden as with steel supports. With these 
long spans the requirements are greater 
height and strength in the line supports, 
and these can readily be obtained in struc- 
tures, each of which is formed of three or 
four poles with cross-braces. Such wooden 
structures have long been in use at cer- 
tain points on transmission lines where 
special long spans were necessary, or 
where there were large angular changes 
of direction. In those special cases where 
structures 75 to 150 or more feet in 
height are necessary to carry a span 
across a waterway, as at the Chambly 
canal above mentioned, steel is generally 
more desirable than wood because poles 
of such lengths are not readily obtainable. 
Neither present proposals nor practice, 
however, contemplates the use of steel 
towers having a length of more than forty 
to fifty feet on regular spans. 

Much the strongest argument in favor 
of steel towers for transmission lines is 
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that these towers give a greater reliability 
of operation than do wooden poles. It is 
said that towers will act as lightning-rods 
and thus protect line conductors and sta- 
tion apparatus. As to static and induc- 
tive influences from lightning it is evident 
that steel towers can give no protection. 
If each tower has an especial ground con- 
nection it will probably protect the line 
to some extent against direct lightning 
strokes, but there is no reason to think 
that this protection will be any greater 
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can be set. Quite a different result mighi 
be reached if lightning or some other cause 
broke an insulator on a steel tower, and 
thus allowed one of the electric cables to 
come into contact with the metal struc- 
ture, as the conductor would tnen prob- 
ably be burned in two. To repair a heavy 
cable thus severed where the spans were 
as much as 400 feet long would certainly 
require some little time. Where a con- 
ductor in circuits operating at 20,000 to 
35,000 volts has in many cases dropped 
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than that given by well grounded guard 
wires, or even by a wire run from a 
ground plate to the top of each pole or 
wooden tower. If a direct lightning 
stroke passes from the line conductors to 
a wooden support it frequently breaks 
the insulator on that support, and the 
pole is often shattered or burned. Such 
a result does not necessarily interrupt the 
transmission service, however, as the 
near-by poles can easily carry the addi- 
tional strain of the line until a new pole 


onto a wooden cross-arm, it has often re- 
mained there without damage until dis- 
covered by the line inspector, but no such 
result could be expected with steel towers 
and cross-arms (xxi, A. I. E. E., 760). 
Where steel towers are employed it would 
seem to be safer to use wooden cross-arms, 
for the reasons just stated. This is, in 
fact, the practice on the steel towers be- 
fore named, that support 25,000-volt cir- 
cuits over the Chambly canal, and also on 
the steel towers that carry the 60,000- 
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volt circuits from Colgate power-house 
over the mile-wide straits of Carquinez. 

On the 40,000-volt transmission line 
between Gromo and Nembro, Italy, where 
timber is scarce and steel is cheap, both 
the poles and cross-arms are of wood. It 
is thought that the comparatively small 
number of insulators used where a line is 
supported at points about 400 feet apart 
should contribute to reliability in opera- 
tion, but insulators now give less trouble 
than any other part of the line, and the 
leakage of energy over their surfaces is 
very small in amount, as was shown in 
the Teluride tests. Whatever benefits are 
to be had from long spans are as avail- 
able with wooden as with steel supports, 
and at less cost. 


One advantage of steel towers over 
wooden poles or structures is that the 
former will not burn, and are probably 
not subject to destruction by lightning. 
Where a long line passes over a territory 
where there is much brush or timber the 
fact that steel towers will not burn may 
make their choice desirable. In tropical 
countries where insects rapidly destroy 
wooden poles the use of steel towers 
might be highly desirable even at much 
greater cost, and such a case was perhaps 
presented on the line to Guanajuato, 
Mexico. | ) 

Mechanical failures of wooden insu- 
lator pins have been far more common 
than those of poles, both as a direct result 
of the line strains, and because such pins 
are often charred and weakened by the 
leakage of energy from the conductors. 
For these reasons the general use of iron 
or steel pins for the insulators of 
long lines operating at high voltages seems 
desirable. Such pins are now used to 
support the insulators on a number of 
lines with wooden poles and cross-arms, 
among which may be mentioned the forty- 
mile, 30,000-volt transmission between 
Spier Falls and Albany, and the forty-five- 
mile 28,000-volt line from Bear river to 
Ogden, Utah. Iron or steel pins add very 
little to the cost of a line, and materially 
increase its reliability. One of the 
cheapest and best forms of steel pins is 
that swaged from a steel pipe, and having 
a straight shank and tapering stem witn 
no shoulder. A pin of this sort for the 
400-foot spans of 190,000-circular-mil 
copper cable on the line from Niagara 
Falls to Toronto measures three and one- 
quarter inches long in the shank, eleven 
and one-half inches in the taper, and has 
diameters of two and three-eighths inches 
at the larger and one and one-eighth 
inches at the smaller end. 

On long transmission lines where the 
amount of power involved is very large, 
the additional reliability to be had with 
stcel towers is probably great enough to 
justify their use. For the great majority 
of power transmissions, however, it seems 
probable that wooden poles or structures 
will long continue to be much the cheaper 
and more practicable form of support. 


‘ 
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APPLICATION OF ELECTRICITY TO 
~- MINES. 


BY A. ©. ANDERSON. 


CHOICE OF A SYSTEM. 

The mine owner or manager who wishes 
to install electrical plant is immediately 
confronted with the question as to system. 
He wants the utmost efficiency and re- 
liability, and these with a low capital ex- 
penditure and small maintenance costs. 
Opinion on this point is very divergent. 
Three-phase, though costly to produce, 
owing to the relatively poor power-factor, 
is the cheapest to install, given material 
and workmanship of equal quality. 

From the results of experience it seems 
to have the greatest freedom from break- 
down, with consequently reduced main- 
tenance costs; moreover, it is very efficient 
in the generation, distribution, and trans- 
formation of energy in the main, but it 
is much hampered by line losses at low 
load and fall of pressure due to starting 
of motors. It is urged that by the use of 
induction motors sparking is entirely ob- 
viated, a point of paramount importance 
in fiery mines. Certainly the possible 
sparking at the commutator of the direct- 
current motor is got rid of, but there 
always remains the chance of a break in 
the mains or failure of the windings. 

Moreover, ihe direct-current machine 
may be made gastight, and though spark- 
ing in such motors when driving coal- 
cutters may not be absolutely eliminated 
because of the ex¢essive vibration, it is 
thereby rendered harmless. For haulage 
plants, motor-generators or converters are 
necessary with an alternating system, and 
batteries in the main are out of the ques- 
tion. The small air-gaps in polyphase mo- 
tors necessary for a good power-factor 
necessitate the closest and most frequent 
inspection to prevent trouble. They are 
hardly suited for the drastic conditions 
of coal-cutting. Coal-cutters are also 
very disadvantageous to three-phase mo- 


tors owing to the constantly varying load . 


and consequent fluctuation in line 
pressure. This is sometimes so serious as 
to make it necessary to have separate plants 
for power and lighting. Such complica- 
tion as this entails is very prejudicial to 
the employment of alternating currents. 
The excessive starting current taken by 
induction motors can only be made light 
of when the generating plant, etc., is rela- 
tively very large. With a well-designed 
squirrel-cage rotor a fair torque is ob- 
tained at starting, but the rush of the 
current is far greater than for a direct- 
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1 Abstract of paper read before the Birmingham sec- 
tion of the British Institution of Electrical Engineers. 
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current motor giving the same starting 
effect. A heavy line drop is thus inevit- 
able unless a special expenditure is made 
in cables. Resistances can not be done 
away with in connection with induction 
motors, but in place of a separate box 
they may be arranged in the rotor itself, 
or some pole-changing device may be 
adopted. This, however, will probably 
mean additional slip rings and contacts. 
It would appear that fuses rarely blow on 
overloading of three-phase motors, as the 
windings exert a choking-coil effect, which 
keeps the current within certain limits. 
Variable speed with alternating motors is 
a most difficult problem, and proscribes 
their use to a large extent. It is an abso- 
Jute necessity with fans, as the air supply 
must be capable of nice regulation. More- 
over, one is rather restricted in the choice 
of speeds with three-phase motors. Alter- 
nating motors are very good when they 
can be run on constant load at constant 
speed, conditions met with in certain 
classes of pumping work, ete. By-passes 
can easily be arranged on the pumps to 
allow of gradual starting. A single-phase 
system, if it could be made practicable, 
would be most suitable for mining work. 
Three-phase alternating is quite unsuit- 
able for locomotive traction in mines where 
trolley wires would be permitted and no 
other form of alternating current is at 
present admissible for general use. It 
would be reasonable in some cases to trans- 
form from alternating to direct current 
by means of rotaries or motor-generators, 
more especially if the frequency of supply 
was fifty, or thereabouts. For a large 
scheme such as where several pits are fed 
from one central station above ground, an 
alternating system would unquestionably 
be adopted, at any rate for transmission. 
Continuous current is eminently suitable 
for large machines, such as winding and 
haulage gears, and large pumps, owing 
to great comparative ease of starting and 
regulating. 

Speed variation is practically essential 
in most of the departments of mining 
work, and can now be accomplished very 
economically with direct-current machin- 
ery. In addition, a continuous-current 
system gives far better results on varying 
load (also an essential of mining work) 
than an alternating one. It seems to me 
that rather too much stress has been laid 
on commutator sparking. Arcing in 
switches is unavoidable in any case. It 
has been said that the direct-current motor 
can not be entirely enclosed, a fact cited 
as showing a distinct advantage of the 
induction motor. There is no reason 
whatever why a continuous-current motor 
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should not be completely enclosed if it is 
properly rated. For coal-cutting there is 
no motor giving a more efficient starting 
torque than the direct-current series type. 
When fuses blow with overloads on con- 
tinuous-current motors driving coal-cut- 
ters, the men in charge, disliking the fre- 
quent stoppages, apparently have a knack 
of substituting larger and larger fuses, 
resulting finally in a burn-out of the 
armature, causing a serious waste of time. 
Unfortunately this sort of thing is very 
difficult to put down. In the evidence 
given before the departmental committee 
on the use of electricity in mines, it was 
stated on behalf of a company insuring 
electric plant at collieries that 85.7 per 
cent of accidents to dynamos and motors 
occurred in armatures or commutators, 
these mishaps being chiefly due to over- 
loading. Mr. H. M. Hobart says that a 
continuous-current motor for coal-cutting 
would for a given output and speed have 
a smaller diameter, a much deeper air 
gap, a higher efficiency, and a lower tem- 
perature rise than a polyphase motor for 
the same work. Further, the regulation 
would be much more suitable for lighting 
circuits. 

The electromotive force of an alternat- 
ing system is much more flexible than 
that of a direct-current one; it is so easy 
to step up or down with static transform-- 
ers, but it must be remembered that the 
frequency suitable for power is not suita- 
ble for lighting, a very important con- 
sideration and one which by the introduc- 
tion of further complication is likely to 
neutralize largely the copper economy in- 
cidental to the use of alternating currents. 
A direct-current plant for 500 volts, in 
the case of comparatively small plants, on 
the concentric system with earthed return 
is very good and elastic for all classes of 


_ work, but the choice of a system must 


really rest on the special circumstances o 
the particular case. i 


VOLTAGE, ETC. 


In the evidence rendered before the 
mining commission the majority of wit- 
nesses were agreed on limiting the press- 
ure to from 500 to 600 volts at the actual 
workings. This seems really too cautious 
when compared with continental practice. 
To quote one instance among many, at 
the Gneisenau Colliery an asynchronous 
motor receiving current at 2,200 volts is 
driving a pump situated 1,476 feet below 
the surface. The advantages of high- 
tension transmission in connection with 
mining are doubtful unless there is a 
large area to be supplied from one central 
station, necessitating considerable lengths 
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of line on the surface. The new rules 
merely allow 650 volts as a maximum for 
motors or transformers up to seventy-five- 
horse-power capacity. Consequently, when 
considering the question of single col- 
lieries with closely situated shafts, a 2,000- 
volt system, say with its inevitable com- 
plication and increased first cost, owing 
to necessity for special insulation and 
transforming devices, is distinctly inad- 
visable, as not only will the economy in 
copper be swamped by the disadvantages 
named, but also a small proportion of the 
whole system will be worked at the high 
pressure. With a large and widely distrib- 
uted scheme, however, a three-phase 
high-tension system of transmission is 
admirable and absolutely necessary for the 
best commercial results; the considerable 
gain in copper much more than compen- 
sates for the extra apparatus necessary. 
With regard to the danger objections, it 
has been argued that the knowledge of the 
use of a high pressure tends to make men 
more careful. This would seem to be a 
somewhat neutral advantage. In alter- 
nating practice a low frequency of about 
twenty-five should be adopted for power 
circuits, and for lighting certainly not 
less than forty-five or fifty. 

| GENERATING PLANT. 

In the ordinary way special considera- 
tion of this portion of the installation is 
hardly necessary, as it is nearly always 
placed on the surface and is of the same 
nature as that in any other power station. 
But large size generators for mining work 
will most generally be required of the low- 
speed type, as colliery engineers much 
prefer to use horizontal engines for driv- 
ing, as being machinery with which they 
are more familiar. High-speed engines 
of the type now almost universal in our 
central stations are, of course, perfectly 
suitable for mines, but it is somewhat 
difficult to persuade mining engineers to 
use them owing to the necessity of having 
a special staff of mechanics to look after 
them properly. Dynamos of over 250- 
kilowatt capacity would probably be 
coupled direct to the prime movers, ma- 
chines of a less output being rope-driven. 
Without question, all generators should 
be liberally rated. Machines intended for 
use below ground, including rotary trans- 
formers or motor-generators, have spe- 
cially to be designed for ease of transport. 
They should be as absolutely reliable as 
possible, both electrically and mechanic- 
ally, and should be subjected constantly 
to the most thorough supervision. The 
new rules have specially provided for the 
proper installation and care of the gener- 
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uting plant. It is to be isolated, an ample 
sufliciency of room is stipulated for each 
set, and all machines at a pressure higher 
than 250 volts are to have their frames 
efficiently connected with earth. It is to 
be hoped that there will be no longer any 
of that cramped huddling together of 
machinery, which, unfortunately, so often 
characterizes mining installations. 
DISTRIBUTION. 

The distribution system, comprising 
wiring and switch-gear, is from every point 
of view by far the most important factor 
in an electrical mining installation. The 
few isolated cases in which mining mana- 
gers have actually condemned electricity 
as unsuitable have been almost entirely 
created by shoddy workmanship and 
thoughtless design in the wiring scheme. 
It is absolutely essential for the successful 
adaptation of electricity to mining that 
the system of wiring, with its controlling 
gear, should be as “solidly” installed as 
possible with the greatest care and the 
best material, due regard being paid in 
the design to any special circumstances. 
For continuous-current work concentric 
cables with the outer conductor earthed 
have proved very satisfactory, but the new 
British rules prohibit earth circuits in the 
main, and the neutral point of a polyphase 
system may not be earthed until the dis- 
trict inspector of mines has been formally 
notified. All metallic sheathings and 
urmoring should unquestionably be 
properly connected with earth. In an 
alternating system care must be exercised 
in the use of metallic armorings or the 
laying of cables in iron pipes to minimize, 


as far as possible, inductive effects. Three- - 


core cables should be used, not triple con- 
centric, and the algebraic sum of the cur- 
rents must equal zero, as otherwise the 
inductive effects of the three cores will be 
unequal and there will be a loss in effi- 
ciency. Moreover, in special cases where 
for some reason direct-current and alter- 
nating mains have been laid in the same 
pit, great care must be taken to avoid the 
mutual effects of self-induction. 

The most favorable means of laying 
cables varies largely with circumstances. 

Bitumen-filled troughs are very good, 
but can very rarely be used in mining 
work without an additional armoring of 
the cables. Insulation, consisting of paper 
or jute sheathed with vulcanized fibre or 
vulcanized bitumen with a double armor- 
ing of galvanized steel wires, is very good 
for difficult situations. Opinions, how- 
ever, vary widely as to the protective cov- 
ering to be adopted. Trailing cables for 
use with coal-cutters and portable drills 
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present a very difficult problem. It is a 
hard matter to combine proper flexibility 
with sufficiently strong and reliable 
armoring. Some engineers use oak or 
teak casing in taking the mains down the 
shaft, others clamp with massive wooden 
cleats, and in the case of a brick-lined 
shaft, Lewis bolts may be used to sustain 
the clamps. On the other hand, loose 
suspensions are often preferred as giving 
the cable a better chance of withstanding 
mechanical shock. Joints in the cable 
are best made in connection boxes, which 
may, of course, at the same time contain 
switches or fuses. It is a moot point as 
to whether roof suspension is better than 
an arrangement on the sides or in the 
floor. It really depends on the relative 
strength and general suitability of these 
three alternatives. Certain it is that 
unless proper means are taken to prevent 
it, a fall of roof will probably break the 
cable suspended therefrom—a very dan- 
gerous possibility in a “gassy” mine. 
With a roof suspension some arrangement 
should be made such as that adopted at 
the Hulton collieries, Bolton, where the 
cables are loosely suspended from the roof 
by means of spun yarn, so that in the 
event of a fall no undue tension is put on 
another part. The floor would seem at 
first sight to be the best place for the 
mains, but it is frequently very uneven. 
It should not be possible for any circuit 
to be opened in the presence of an inflam- 
mable gas; that is to say, all boxes en- 
closing switches and fuses to be used in 
the dangerous sections of a mine should 
be gastight. Further, the switches are 
better immersed in oil. With regard to 
the general control of the scheme, it is 
best to arrange a disconnection box to 
ground cables at the top of the shaft and 
a distribution board with switches and 
fuses immediately at the bottom. Switch- 
boards of the skeleton type, where there 
is really no “board” at all, are excellent 
for straightforward work, as every detail 
can be so readily inspected. Mr. Roslyn 
Holiday, of the Ackton Hall Colliery, 
makes his own switch-boxes for attaching 
to coal-cutter motors. They are fitted 
with an accurately machined cover and 
a cement joint. The switch handle works 
into a box through a gland. The voltage 
is 320, and there has been no sparking 
trouble. The more complex forms of gear, 
especially motor-starting rheostats, should 
be designed for the utmost reliability and 
ease of working. The movement of the 
switch arm over the contacts should be 
restrained in order to reduce the risk of 
an armature burn-out, an accident which 
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should be rendered still more improbable 
by the use of proper protective devices in 
circuit with the machine. All metallic 
boxes, etc., should be earthed. 


MOTORS. 


When enquiring for motors for use in 
mines, managers should invariably specify 
as clearly as possible the exact nature of 
the load, the maximum temperature rise 
permissible, and any peculiar conditions 
under which the machine may have to 
work. The question of temperature is a 
difficult one owing to the very different 
conditions prevailing in different parts of 
the same mine; but the engineer should 
know where his motors are going, and can 
specify accordingly. Of course, in the 
case of portable gear, which may be used 
anywhere, the worst possible case must be 
provided for, and an adequate factor of 
safety allowed. As far as possible, motors 
for use underground should be enclosed 
in motor rooms. This is manifestly im- 
possible in the case of coal-cutters, drills, 
and locomotives, where, at any rate, in 
dangerous mines (locomotives being 
eliminated), the case of the motor should 
be its own room, so to speak. With regard 
' to continuous-current gastight motors, it 
is held that inspection covers must be pro- 
vided, and that this is like giving the 
miner an unlocked safety lamp. Why not 
give the miner a locked motor, and make 
its inspection a part of the general system ? 
Mr. Henry Hall thinks that a motor can 
not be kept properly cool if it is totally 
enclosed ; this is obviously wrong. 

It is merely a question of rating. The 
induction motor has a slight pull here, as, 
though the modern continuous-current 
motor is practically sparkless, the fre- 
quently intense vibration in coal-cutting 
and drilling must eventually cause some 
trouble with the latter type. Totally en- 
closed motors for certain conditions are 
absolutely necessary, and unfortunately 
there seems some foundation for the as- 
sertion that anything quite enclosed is 
liable to neglect. ‘They should be most 
carefully designed not to overheat 
and should be rated carefully in 
accordance . with the nature of the 
joad, a special margin being allowed 
for coal-cutters and drills, which meet 
with the roughest treatment. The ma- 
chine is not always switched off at once 
when the cutter jambs. All motors should 
certainly be guarded from circumstances 
such as these by means of suitable cut- 
outs, preferably situated in a properly 
protected box, obviating serious burn-outs 
in the windings, which have proved so far 
a very frequent source of accident. Arma- 
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ture belts are best away in motors for 
stringent conditions, the conductors being 
held in their slots by wedges.. The shunt 
“kick” of machines should always be 
taken up in the controlling gear to pre- 
vent the possibility of sparking at con- 
tacts. 

Mr. Garforth, of Normanton, who has 
made some very interesting experiments 
on the risks of explosion with motors, 
found that gas can get through an arma- 
ture shaft bearing, but not in sufficient 
quantity to cause an explosion internally. 
He also found that the internal explosion 
incidental to the admission of gas to the 
interior of a gastight case did not fire 
the gas outside the case. Mr. W. C. 
Mountain performed some experiments 
with motors at the request of the com- 
mittee dealing with the use of electricity 
in mines. He got no explosion with a 
mixture of gas and air when the propor- 
tion of the former to the latter was as 
1 is to 15. 

He was further able to increase this to 
1 to 10, and even to 1 to 8, without the 
occurrence of any explosion. When he ad- 
justed the brushes, with the set purpose 
of making the machine spark, an explosion 
took place when the proportion of gas to 
air was 1 to 10. 

PUMPING. 


Electricity is most commonly applied 
in mines to pumping, a use to which it 
is eminently suited, especially in connec- 
tion with centrifugal pumps at constant 
load. In the Montreal pits of the Roche- 
la-Moliers and Firminy Mining Company, 
the workings being gassy, the motor 
(three-phase) has a closed circuit winding 
without slip rings, and no switches are 
placed underground. ‘To start the plant 
the generator, an inductor alternator, is 
fully excited, and then run up slowly, 
taking the pump gradually to full speed 
with it. Near Dortmund there are some 
655 horse-power pumping sets taking cur- 
rent at 2,500 volts, where two methods of 
starting up are provided. The motor may 
be connected to one of the two dynamos 
which is at rest and attain full speed with 


it. This is the simplest way. No collector 
rings are required on the motor, but it is 


first necessary to stop a dynamo. Two 
separate three-phase circuits must be al- 
lowed for at the switchboard—one for or- 
dinary light and power, and one for pump 
motors. It was found desirable to be able 
to start the motor direct, and an oil-cooled 
starting box was put in, by which means 
resistance was introduced into the rotor 
circuit. | 

At Horcajo, in connection with electric- 
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ally driven pumps, Heerwagen’s short- 
circuited rotor answers very well. The 
stator bears nine coils, each of forty-two 
turns; the three coils of each phase are in 
series, but the three phases are connected 
in mesh fashion. The rotor carries 360 
flat copper rods arranged in two layers, 
in 180 holes, and is so connected that six 
rods are in series, thus giving sixty cir- 
cuits. The centrifugal pumps can start 
with zero torque, gradually increasing, 
and can be brought to full speed when full 
of water in 100 seconds. The motors are 
started by means of an autotransformer 
giving 400 volts, the primary pressure 
being 1,000 volts. When the autotrans- 
former is switched in the first motor is 
joined to the starting bars, and takes at 
first from 200 to 240 amperes, but rapidly 
reaches synchronism. This point is 
marked by a sudden decrease in current 
strength, when the connections are changed 
over to main bus-bars; so that motor con- 
tinues to run at full pressure. The second 
motor is then started in the same way, 
and the autostarter finally cut out. 


WINDING AND HAULAGE. 


Electricity has not as yet come much into 
vogue for winding in this country, though 
electrically driven haulage gears have 
made much headway. Of the many in- 
genious devices designed to meet the diffi- 
cult conditions of a winding plant, the 
Ilgner Siemens & Halske is the best 
known. Here a multiphase current drives 
a motor direct coupled to the armature of 
a continuous-current dynamo, the con- 
necting shaft carrying a heavy flywheel. 
The direct current from the dynamo 
drives the motor coupled direct to the 
winding drum. The energy thus stored 
in the flywheel is available for starting 
the cage. Speed variation is possible by 
varying the field strength of the dynamos 
(which should be separately excited) driv- 
ing the winding motor. Under ordinary 
working conditions an efficiency of sixty 
per cent may be looked for. This figure 
represents the ratio of the power available 
for raising the load in the shaft to that 
at the terminals of the motor-generator. 
For winding where electric driving has 
superseded steam, the cost of working has 
been much reduced, the steam consump- 
tion per horse-power-hour coming down 
to twenty-four pounds to twenty-six 
pounds on mineral raised. The constant 
turning moment of the electrical motor is 
more favorable to the life of ropes than 
the varying torque of steam engines. 
“Dancing of the rope” is done away with, 
and drums can be much lighter than with 
steam-winding plant. The Koepe pulley 
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system is specially suitable for electricity 
owing to the high speed. In an interest- 
ing paper on “Some Applications of Elec- 
tricity in German Mines,” the vital noint 
of this system is described as follows: 
“the Koepe pulley consists of a grooved 
pulley of large diameter mounted on a 
shaft coupled to the winding motor. The 
winding rope passes round this pulley and 
over the pit-head gear outside the wind- 
ing shed, and is thence attached to the 
cages. It forms thus an endless system. 
The arc of contact of the rope on the 
Koepe pulley is so chosen that the maxi- 
mum loads occurring are lifted by the 
friction alone between the rope and the 
pulley, an ample safety factor being 
allowed for. It has been found possible, 
working this system electrically, to reduce 
the weight of the winding pulley to about 
one-half the weight of the drums usually 
required for steam-winding plant.” 

It is best to use liquid rheostats in con- 
nection with haulage gears. Batteries are 
very good for leveling load on winding 
machinery. The braking of haulage 
plants is frequently accomplished by mak- 
ing the motors run as generators return- 
ing current to the line, but this is always 
backed up by hand and automatic devices. 
There was exhibited at Dusseldorf a wind- 
ing engine where the varying load was 
taken up by a storage battery, and to this 
an Ilgner drive has now been added. 
About 1,000 tons are raised per day. The 
Iigner drive consists of a 300-horse-power 
motor on a 500-volt direct-current circuit 
driving a steel flywheel four millimetres 
diameter, weight about forty tons, and a 
direct-current dynamo at speeds up to 350 
revolutions per minute. The motor, fly- 
wheel, and dynamo are all arranged on the 
same shaft. The dynamo sends current 
up to 2,000 amperes into winding motors, 
whose terminal voltage increases to 500 
volts. The balancing of power is effected 
by the variation in speed of the flywheel 
shaft. The plant at the Thiederhall pit, 
installed by Siemens & Halske, is driven 
by two continuous-current motors with 
an equalizing battery for starting and 
speed regulation. a oo 

COAL-CUTTERS. | 

(c) Coal-cutters should be lavishly de- 
signed for strength and reliability in work- 
‘ing: They should be able to stand at least 
thirty per cent overload for short periods, 
and they must be reversible. It is held 
by some that an arrangement of two 
motors in series is good for coal-cutter 
driving, as each machine has only half 
the line voltage across its terminals, and 
not only is the weight better distributed, 
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but there is generally more head room. 
The starting switch should be enclosed 
in an airtight case. Provision must be 
made for carrying seventy yards or so of 
armored cable on the motor-truck, pref- 
erably coiled on a drum. The box con- 
taining the main switch and fuses should 
be placed where work is commenced, and 
cable should be paid out as the cutter ad- 
vances, a sufficient length having been pro- 
vided for the face of coal to be cut during 
a given shift. In the case of disc ma- 
chines, for satisfactory working there 
should be a good floor and roof, and the 
material in which the cutter works should 
not be too hard, and as free from iron- 
stone balls as possible. 
DRILLING. 


With regard to rock drills, where elec- 
tricity is in keen competition with com- 
pressed air, it is to be noted that: 

(1) With pneumatic drills there is the 
deafening noise of the exhaust, no power 
to draw back the drill when jammed in 
the bore hole, and there are heavy losses 
in cumbersome piping. Moreover, a 
severe capital outlay is unavoidable owing 
to the large power and space required, and 
the plant when installed is very inefficient. 

(2) Electric drills are much lighter 
and more handy than the above, occupy- 
ing but little room. They are thirty per 
cent cheaper in first cost than air drills, 
and the medium for transmission `of 
energy is far more flexible and efficient. 
The Durkee electric drill is driven 
through a flexible shaft by an independent 
motor of one and one-half horse-power. 
The motion is given by a special crank, 
which gives a slow return and a quick for- 
ward or cutter stroke; the driving collar 
moves the drill spindle through springs 
so as to cushion the motor of the drill if 
the cutter is not striking the rock and to 
allow for irregularities in the feed. The 
drill is rotated by the usual rifled rod and 
pawl. The machine weighs 230 pounds 
without tripod and makes 580 strokes per 
minute. . 

The Marvin percussion drill of solenoid 
type, requiring a special alternator, needs 


from twenty to thirty-two kilowatts at 


generator, and delivers 450 to 550 blows 
per minute. Drills of the Marvin and 
Van der Pode type, however, have never 
been a commercial success, as they get hot 
and require, besides a special generator, 
cooling arrangements, rendering them 
liable to get out of order. Mr. Walsh, in 
the Engineering and Mining Journal, of 
New York, discusses electric drills working 
in the mines of the Consolidated Cariboo 


‘Hydraulic Company, at Bullian, British 
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Columbia; direct-current portable one and 
one-half-horse-power and two-horse-power 
motors are used. Three drills averaged 
312 feet of holes in ten hours through 
solid rock. The total cost of running the 
drills for ten hours was about 131 shil- 
lings, saving approximately $52 on hand 
drilling. The power was generated by 
stam engines, so that the results can not 
indicate the maximum efficiency obtaina- 
ble. The consumption of power was con- 
sidered without reference to wages. The 
tests were extensive enough to give good 
average values. An eighty-six-inch hole, 
two inches in diameter, was drilled in 
19.08 minutes. Total consumption of 
power was 940 watt-hours, or 131 per 
foot. Cost was ten cents per kilowatt- 
hour, which, at the rate of 131 watt-hours 
per foot drilled, is equal to 1.3 cents per 
foot. The minimum cost of drilling with 
steam or compressed air is equal to ten 
cents per foot. 


VENTILATION. 


There are not many instances as yet in 
this country of electrically driven fans 
in mines. At the Pelton Colliery, Dur- 
ham, a fan by Davidson & Company, 
Limited, of Belfast, has replaced two 
steam-driven Guibal fans. The fan motor 
absorbs about 154 brake-horse-power, re- 
moving 223,054 cubic feet of air per min- 
ute. On tests of Guibal fans the two re- 
moved 199,745 cubic feet of air per min- 
ute, and absorbed about 178 brake-horse- 
power. The gain in favor of the single 
electric fan of upward of 23,300 cubic 
feet of air per minute, with an expendi- 
ture of twenty-four horse-power—less a 
reduction of 13.5 per cent—is very 
creditable. Moreover, a set of boilers, 
burning coal, and two steam engines were 
dispensed with, and an existing boiler 
fired with coke-oven gases was used. 


LOCOMOTIVES. 


Pneumatic locomotives are very clumsy 
affairs when compared with electric ones. 
Their excess in bulk and weight is largely 
due to the big cylinders of compressed air 
which they must necessarily carry. In 
consequence they are not so suitable as 
electric locomotives for low seams, save 
where considerations of firedamp make 
their use the more safe. There must be 
sparking at wheels of compressed-air loco- 
motives when skidding at starting or on 
gradients. It has been proved in South 
Wales that these sparks will ignite gas. 
Electric locomotives are not much used 
for collieries in this country, the sparking 


_at the trolley wire being inadmissible; but 
‘even if compressed air is employed, elec- 
tric driving is best for the compressors. 


In up-keep of locomotives, electricity 
is far more economical than compressed 
air. TAR oo 
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FIRES FROM ELECTRICAL CAUSES.! 
BY C. B. ROULET. 


The use of electricity for lighting and 
power is a very new industry. The means 
of offence always comes first, defence 
comes after—always a little behind the 
times—and the more they grow and de- 
velop, the nearer they approach equality. 
This is true of electricity; its first growth 
was very rapid, and little, if any, care was 
taken to surround it with even the ordi- 
nary safeguards, but as time went on we 
had time to catch up with the infant in- 
dustry,and we are now getting to the point 
where our means of defence are getting 
somewhat nearer an equality with its 
means of offence. The first printed rules 
covering electrical installations were is- 
sued by the New York Board of Fire 
Underwriters in 1881. It was the prac- 
tice then to staple up bare wires for arc 
lights and to neglect the very important 
safeguard of enclosing the carbon, which 
then, as now, would throw off sparks of 
white-hot particles of carbon. It was at 
‘this time that the underwriters generally 
‘were beginning to understand that some 
steps must be taken to safeguard this new 
application of an old form of energy, and 
the Electric Light Association also began 
to recognize the fact that they must co- 
operate with them if they desired 
to develop their industry to its le- 
‘gitimate extent. They saw that if 
the use of their product was to 
be dangerous to life and property they 
could not hope to introduce it to any great 
extent. It was their duty to do their 
utmost to convince not only the under- 
writers, but the general public, that elec- 
tricity could be so used as not to unduly 
jeopardize either life or property. 

From 1885 to 1890 each underwriters 
association had issued rules to suit them- 
selves—all contained good points—but no 
_two alike. In 1890 a joint committee from 
all the underwriters, electric light associa- 
tions and such other associations as were 
interested in electrical construction work, 
was appointed to formulate a code of 
rules. This committee was composed of 
men who were broad enough to look at the 
subject from all standpoints as well as 
their own, and at this conference the 
first National Electric Code was prepared. 

The rules and requirements as now con- 
tained in the National Electric Code are 
recognized ag the standard rules for the 
safe installation of electric light and 
power wiring and apparatus, and the 
standard requirements for the manufac- 

1 Abstract of ap address on the electrical fire hazard 


read before the Southwestern Electrical and Gas Asso- 
ciation. : 
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ture of electrical devices and materials. 
Unknown to many, these rules and re- 


. quirements are prepared, not by the Na- 


tional Board of Fire Underwriters alone, 
but by the delegates appointed from the 
well-known national associations. These 
delegates meet at an annual confer- 
ence to discuss new systems and devices, 
prepare rules covering their installations 
and requirements covering their manufac- 
ture, with a view of safeguarding the 
hazards incident thereto. 

During the year of 1904 andthe first three 
months of 1905, the insurance companies 
paid losses amounting to $4,127,000 on 
fires due to defective electrical installa- 
tions; losses footing up $19,857,000 were 
reported due from this same cause, but 


were not definitely proven because fire 


destroyed the conclusive evidence; $2,- 
870,000 of losses reported due from the 
same cause were on reliable investigation 
proved to have been due to other. causes. 
The amounts above do not include the 
fires that were never reported or the loss 
to owners and occupants, which is at least 
one-half as large as the above figures. The 
causes of the fires proved to have been of 
electrical origin, and which created the 


above losses, are as follows: 59 due to 


crosses of low with high-potential cir- 


cuits; 131 due to grounding of circuits 


on building fronts, water pipes, metal 
ceilings and gas pipes which caused arc- 
ing, burning of holes through the pipes, 
and igniting escaping gas; 37 due to 
lightning being brought inside the build- 
ing by electric wires, and fires caused by 
the improper protection offered by unap- 
proved fuses; 62 due to crosses of tele- 
phone, telegraph and signal circuits with 
higher potential circuits; 22 due from 
burning out of armature or field coils 
and sparking of dynamos and motors; 5 
due to overheated resistances; 15 due to 
loose terminal connections; 16 due to de- 
fective sockets or switches ; 24 due to heat- 
ing of incandescent lamps and setting 
fire to inflammable material near thereto; 
14 due to open link and unapproved 
fuses; 6 due to short-circuits of wires in 
fixtures; 63 due to short-circuits of flexi- 
ble cords; 46 due to overheating of resist- 
ances, and defective wiring in electric 
cars; 14 due to electric heating and cook- 
ing apparatus left with the current turned 
on; 17 due to defective sockets, and the 
use of flexible cord in show windows. 
— a 
Turbine Engines in Gristmills. 

‘Consul Knabenshue, Belfast, Ireland, 
says that certain mills in that city have 
employed three steam turbines of 100 
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horse-power each of the De Laval type 
since December 12, 1904, to drive their 
Indian corn milling machinery, and they 
have proved a success. Two additional 
turbine engines, of 300 and 200 indicated 
horse-power, respectively, have been in- 
stalled to drive all the flouring machinery. 
As to the economy of the turbine en- 
gines as ‘compared with the old hori- 
zontal reciprocating ones, the new in- 
stallation has not been in operation long 
enough to determine accurately more than 
this—that their power is not more costly 
than the latter. 
—_—_——___o_> 
Improvements in Carbon Filament 
Lamps. . 
The London Electrician published re- 
cently the paper by Mr. John W.- Howell, 
entitled “A New Carbon Filament,” 
which was presented by the author at the 
recent convention of the American Insti- 
tute of Electrical Engineers at Asheville. 
This has led the “Utility? Company, 
Limjted, of London, to state in a commu- 
nication to the Electrician, that it has had 
in use for the past seven months a proc- 
ess of superheating the carbon filaments, 
after being flashed, with the most satis- 
factory results. These lamps are now being 
tested in independent laboratories. Results 
of the tests are promised. 


Smelting by Electricity. 

Vice-Consul-General Gorman, of Mon- 
treal, reports that the Dominion govern- 
ment has appropriated $15,000 for 
making experiments with the electric proc- 
ess of smelting ores and manufacturing 
stecl at Sault St. Marie, and the Consoli- 
dated Lake Superior Power Company 
will furnish a building and dynamo ca- 
pable of supplying 400 electric horse-power 
for four months free of charge. All kinde 
of ores will be experimented with, and 
important results are expected to be ob- 
tained. 

Great possibilities for Canada underlie 
the inauguration of a cheaper process for 
manufacturing pig iron and steel than is 
now in use. Ontario is dotted with ore 
bodies, the development of which is at 
present prevented by lack of cheap fuel. 
There is coal in the eastern and western 
parts of Canada, but the cost of convey- 


‘ing it to points where coke is needed for 


smelting purposes is prohibitive. On the 
other hand, there are a great many water 
powers throughout the provinces of On- 
tario and Quebec where electricity can 
be developed and utilized. If the electric 
system proves to be commercially feasible 
Canada is looking for the inflow of a large 
amount of capital and considerable mining 


development. 
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The Hydroelectric Plant at Beznau. 


MONG the large hydraulic plants 
which have been installed in the 


Rhine region during the last few 
years may be reckoned the station which 
takes its power from the Aar river at 
Beznau. The hydroelectric plant is lo- 
cated at a point which lies some four miles 
from where the Aar flows into the Rhine. 
The dam which is built across the river 
at a mile or so from the turbine station 
provides a head of water which varies 
from eleven feet in the summer season to 
nineteen feet during the winter months. 
As will be observed in one of the engrav- 
ings, the dam is built of six stone piers, 
two of which lie next the shore. Between 
the piers is a series of iron gates which 
run in grooves in the masonry and can be 
raised or lowered. A long bridge runs 
across the top of the piers, built of iron 
trelliswork. Mounted on this structure 
is the hoisting apparatus which is used for 
each of the gates. The construction of the 
dam at Beznau is almost the same as the 
great dam across the Rhone near Geneva 
which supplies the hydraulic station of 
Chévres. 

At a mile or so below the dam is the 
handsome building which has been erected 
to contain the turbines. It is divided into 
two stories. The lower part contains the 
chambers for the alternator and the exciter 
turbines, which are built in cement. The 
vertical shafts of the turbines pass up 
through the flooring into the long hall 
which contains the dynamos. 

It is to be remarked that the central 
station of Beznau owes its importance 
mainly to its situation with respect to the 
great industrial centres of the region. 
Within the district which is covered by 
the high-tension lines of the station we 


find the important localities of Zürich, | 


Winterthiir, Aarau and others. Besides, 
the station is connected with Rheinfelden, 


where there is already a large hydraulic ` 


plant. Owing to the good distribution of 
the overhead lines of the present system, 
combined with the use of a high tension, 
the plant can furnish light and power to 
the industrial centres which are situated 
even at a great distance. The line runs 
eastward from Beznau for a distance of 
forty miles, running along the lake of 
Zürich and taking -in that important 
centre. Another line goes the other way 
for nearly an equal distance and covers the 
. region in the direction of Rheinfelden. A 


An Important Swiss Central Supply Station. 


By C. L. Darand. 


third circuit goes southward to Entfelden, 
near Aarau and the lake of Hallwyl. These 
lines all pass through large towns and 
villages and thus cover an extensive dis- 
trict which has the benefit of the current. 

The power of the fall is utilized by ver- 
tical turbines which are built by the well- 
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a great number of hydraulic plants in dif- 
ferent parts of the country. 

One engraving shows a view taken in 
one end of the main dynamo hall, and 
there may be observed the arrangement 
of the direct-connected three-phase alter- 
nators. When the station is equipped to 
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VIEW OF ALTERNATORS, BEZNAU HYDROELECTRIC STATION. 


known Swiss firm Theodore Bell & Com- 
pany, of Lucerne. The turbines to the 
amount of 10,000 to 12,000 horse-power 
are direct-coupled to alternators of high 
tension. These machines, with the ex- 
citers and the extensive switchboard ap- 
paratus which the station contains, have 
been furnished by the Swiss firm Brown, 
Boveri & Company, which has equipped 


its full capacity it will have eleven alter- 
nators of the Brown-Boveri pattern, such 
as are seen here. These machines are of 
the most recent type which that firm con- 
structs. ‘The field lies on the outer part 
and forms a large ring. The circular 
casting which forms the main body of the 
machine and is supported on the flooring 
contains a laminated and slotted ring on 
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the inside, into which are fitted the arma- 
ture coils. The latter are formed of a cop- 
per bar winding in three circuits, one for 
each phase. The field of the alternator is 
formed of a ring which revolves inside the 
armature, and is made up of a circular 
iron casting made in two halves and 
bolted together, having mounted upon it 
a set of projecting pole-pieces. These 
latter receive the field coils of the usual 
form. The Brown-Boveri company has 
adopted the system of placing the bearing 
of the main shaft below the revolving field, 
instead of having it supported at the top 
by a cross-bracket. This arrangement 
brings the bearing lower down, and thus 
diminishes the length of the main shaft 
which lies between the bearings of the 
machine. As will be noticed, the shaft 
projects above the main bearing and in 
order to carry the revolving part which 
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shaft, and all the new alternators which 
the company builds are now made on this 
plan. 
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Beside each alternator will be noticed the 
hydraulic regulator which is used to 
govern the speed of the turbines. 


The 


HYDROELECTRIC STATION AT BEZNAU, SWITZERLAND. 


The machines at Beznau are all alike, 
and furnish some 1,000 to 1,200 horse- 
power each. They operate at 66.6 revolu- 
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apparatus is connected by a set of gears 
and shafting below the floor with the 
main turbine shaft. Movement is given 


View oF Dynamo Room, EXcITERS IN THE FOREGROUND, HYDROELECTRIC STATION AT BEZNAU, SWITZERLAND. 


lies somewhat lower down, a set of slop- 
ing arms is employed to mount the ring 
upon the shaft. From its form, this type 
of alternator is known as the “umbrella 
pattern.” It has proved superior to the 
machine which has a top bearing for the 


tions per minute, and the three-phase 
current is produced at a voltage of 8,000 
and a frequency of fifty cycles. At present, 
six of these alternators are already set up 
in the dynamo room, and three others are 
now building and are soon to be erected. 


to two powerful hydraulic pistons, each 
working in a cylinder, according to the 
speed of the mechanism. The pistons work 
a set of rods and levers which pass down 
to the vanes of the turbines. Any change 
of speed thus causes the supply vanes to 
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open or close and thus keep the speed con- 
stant within very close limits. 
The exciting current is furnished to the 
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Besides the voltage of 8,000 which is 
used to supply the localities not far away 
from the main station, the distant points 


THE DAM, HYDROELECTRIC STATION AT BEZNAU, SWITZERLAND, 


alternators by the machines which are ob- 
served in another view. ‘These exciters 
are mounted each on a sepirate turbine 


of the region are provided with a high- 
tension line which uses 25,000 volts. The 


station contains a bank of transformers 
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Current is generated in the Beznau 
plant for motors in different industrial 
work in the region as well as for electric 
traction and lighting. To operate these 
different circuits the station is equipped 
with two sets of bus-bars working at 8,000 
volts. One set of bars is used to feed 
the lines which have a variable load. The 
second set furnishes current where the 
loads are nearly constant. However, the 
two systems can be thrown in parallel and 
besides the station has switching apparatus 


by which each alternator and each trans- 
former can be coupled to one or the other 
set of bars. 


As to the high-tension lines at 25,000 
volts, there are four of these circuits either 
in use or in project. First, a twenty-eight- 
mile circuit going to Rheinfelden, formed 
of three wires of seven millimetres. ‘The 
substation at Rheinfelden is laid out for 


PART oF ALTERNATOR AND MAIN LINE SWITCHBOARDS, BsZNAU HYDROELECTRIC STATION. 


and have a capacity of 400 horse-power. 
They supply current at 200 volts. These 
exciters are of substantial build and have 
a top bearing which is held upon four 
arms coming from the main field ring. On 
the right are the turbine regulators. 


for raising the voltage of the machines to 
25,000 volts. These transformers, of the 
three-phase Brown-Boveri pattern, have 
a capacity of 910 kilowatts each. At 
present there are two of these trans- 
formers mounted in the station. 


3,000 horse-power and is designed to help 
out the hydraulic plant which already 
exists on the Rhine at this locality. 
Second, a line passing to Entfelden 
(twenty-two miles) with a branch run- 
ning to Boniswyl. This line has three 
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eight-millimetre wires. The main sub- 
stations at Entfelden have a capacity of 
500 to 800 kilowatts and those which lie 
at Boniswyl, about the same power. These 
stations lower the line voltage from 
25,000 to 8,000 volts. From here the 
8,000-volt circuits run to a certain num- 
ber of transformer posts which are situat- 
ed in the neighboring localities. Third, 
two lines going to Seebach, a distance of 
twenty-three miles. Each line is formed 
of eight three-millimetre wires. These 
circuits come at Seebach to a substation 
and from here they continue in different 
directions toward Ziirich, where the line is 
provided for 3,000 kilowatts, and to 
Grunningen (3,700 kilowatts), and it is 
proposed to run a circuit to the important 
centre of Winterthiir which will take 
some 2,000 kilowatts. ‘The above-men- 
tioned substation at Seebach is equipped 
with transformers to the extent of 1,600 
kilowatts and distributes current at 8,000 
volts in the neighboring centres. A sub- 
station at Grunningen has a similar ar- 
rangement. Besides the high-tension lines, 
a low-tension circuit of 8,000 volts is run 
from the hydraulic plant to Baden and 
other localities near the station. To 
handle the different circuits at 8,000 and 
25,000 volts, the Beznau station is 
equipped with a very extensive set of 
switchboards. In our engraving, which 
shows but a small part of the outfit, the 
left-hand switchboards are used for the 
light and power lines. To the right, the 
attendant is operating the alternato 
switchboard. | 


=> 
The “ Horn ” Lightning Arrester. 
The “horn” lightning arrester, says N. 
J. Neal in the Electric Journal for Au- 
gust, bases its operation on the fact 
that the  short-circuits once started 
at the narrow gap between the horns 
will travel upward, due to the heat 
developed, until the arc breaks. A cer- 
tain amount of time is required to 
do this, something like two seconds, and 
on large plants the resulting short-circuits 
are not only objectionable, but in many 
cases, where synchronous apparatus could 
fall out of step, would be prohibitive. De- 
scriptions are given of three American 
installations of this arrester. The first 
to be constructed was built by the Stand- 
ard Electric Company to protect its 


plant at Electra. ` Horns are formed of 
No. 0000 copper wire supported on the 
regular line insulator. A water resistance 


is used, consisting of strips of copper im- 


mersed in a salt solution contained in jars 
having a capacity of about fifteen gallons 
each. This water is covered with one- 
eighth inch of oil to prevent evaporation. 
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A choke coil is also used consisting of 


about eighteen turns of iron wire around 
a six-inch cylinder. This installation was 
designed by Mr. A. C. Bunker who lays 
great stress on the curve at the knee of 
the horn and on the angle at which the 
horns diverge. If they diverge too rapidly, 
the arc will hang on and not rise, and if 
the knee be too sharp, the arc will be re- 
established after breaking, or will fail to 
rise. The American River Electric Com- 
pany constructs its horns of galvanized 
iron gas pipe. They are separated by a 
gap about two and one-fourth inches long 
for the 40,000-volt lines. A water re- 
sistance covered with oil is used in the 
ground connection. Pure water has been 
found to be as satisfactory as a salt solu- 
tion. The Shawinigan Water and Power 
Company is also protecting its lines by 
means of horn arresters. 


New English Single-Phase Traction 
Motors. | 

During the recent meeting of the In- 
corporated Municipal Electrical Associa- 
tion in Great Britain, a new type of single- 
phase motor constructed by Bruce Peebles 
& Company, of East Pilton, Edinborough, 
was exhibited to the members. The motor 
is of the compensated repulsion type. For 
a two-pole field there are four brushes, 


two carrying the main current and the 
other two being short-circuited. To 
simplify the construction, one of the four 
brushes has been discarded in a recent 
improvement, leaving but three placed 
approximately 120 degrees apart. Two of 
these brushes are short-circuited, thus act- 
ing as the brushes for the repulsion action, 
while the pair together acts as a single 
brush for carrying the main current. In 
still another type, control is obtained by 
means of an induction regulator acting 
upon the field of the motor. The stator 
consists of a high-potential winding which 
acts as the primary of the transformer, 
the secondary of which supplies low-volt- 
age current to the armature. The advan- 
tages of this arrangement are said to be 
simplicity, lightness and efficiency equal 
to that of any other system, while giving 
a higher power-factor. 

Another development in single-phase 
motor field is described in a recent Eng- 
lish patent allowed to Mr. T. von Zweigh- 
bergk. This patent covers a method of 
using two single-phase commutator motors 
which are coupled so as to produce a 
large torque. The motors are connected 
in parallel, a small direct-current gen- 
erator being connected in the circuit be- 
tween them. When an alternating cur- 
rent is supplied to this arrangement, it 


will flow through the two motors in. 


parallel. At one particular moment this 
alternating current will be aided by 
the continuous current in one branch, 
and opposed by that in the other. In 
the former a large current will be 
able to flow, exerting a correspond- 
ingly large torque. In the next moment 
the conditions are reversed, the other 
motor developing a large torque. 
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The Conductivity of Copper. 

A great deal of work in the line of pro- 
ducing copper castings has been done in 
the last few years, intended for electrical 
purposes, says Metal Industry, and one 
of the requirements for that particular 
case is that the electrical conductivity 
should be as high as possible. Little was, 
however, known with regard as to how 
small amounts of various other metals 
present in the copper would affect the 
electrical conductivity of the latter, as 
the investigations carried on in that line 
had been mostly confined to the study 
of the variations brought about by the 
presence of larger amounts of other 
metals. Recently, however, Mr. L. Ad- 
dicks has been conducting experiments in 
that line, and his results are of much in- 
terest. Among the metals which he tried 
were aluminum, phosphorous and silver, 
and the results are very interesting when 
considered in their bearing upon the ques- 
tion of the various deoxidizers, which are 
currently used in order to obtain homo- 
geneous copper castings. He finds, for 
instance, that an addition of 0.006 per 
cent of aluminum brings the conductivity 
down to 98.6 per cent, while 0.109 per 
cent lowers it to 66.8 per cent and 0.739 
per cent of aluminum lowers it as far as 
43.5 per cent. Phosphorus has a still 
more deleterious action on the conduc- 
tivity of copper, inasmuch as the addition 
of 0.080 per cent was sufficient to lower 
the conductivity of the copper to 52.3 per 
cent, showing conclusively that when phos- 
phorous is made use of as a deoxidizer 
in copper castings, the conductivity is 
bound to suffer considerably. Silicon, on 
the other hand, showed an entirely differ- 
ent behavior. When added in amounts of 
0.007 per cent, in one case it 
lowered the conductivity to 99.4 per cent 
and in another case to 99.1 per cent, while 
an addition of 0.042 per cent failed 
to bring the conductivity down to lower 
than 99 per cent. The factors which 
express the ratio of the lowering of the 
conductivity to the amount of impurity 
present vary therefore very widely, it 
being 3,000 for phosphorus and only 
seventy for silicon, while the factor for 
aluminum is 500, showing that the latter 
is also considerably more hurtful in its 
influence on the electrical conductivity 
than silicon. The results thus obtained 
are of considerable interest, inasmuch as 
they show definite numerical values of the 
influence of the three substances on the 
conductivity of copper, and thus sub- 
stantiate the claims made for silicon in 
this connection, which had been found to 
be the case in practical working. 
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Electrical Patents. 


A ratchet worm-gear is the invention 
of Theodore E. Button, of Schenectady, 
N. Y., and the patent (795,337, July 25, 
1905) obtained thereon has been assigned 
to the General Electric Company, of Sche- 
nectady. The invention has for its ob- 
ject the provision of: means whereby a 
ratchet engagement between the driving 
and driven element in a train of worm- 
gearing may be eecured. The invention 
is used in ‘connection with a switch 
mechanism described and claimed in a 
patent to Hewlett, No. 755,771, granted 
March 20, 1904. In this type of switch, 
the desired object is to produce a wide 
separation of the points of contact rup- 
ture as quickly as possible and to do so 
at a point of safety for the operator. This 


RATCHET WORM-GEAR.. 


is accomplished by means of a motor 
which stores energy in a separating 
mechanism as it moves the terminals in- 
to contact with each other and which is 
provided with means for disconnecting or 
unclutching the motor from the separating 
mechanism so that the latter may act in- 
stantaneously. A drive shaft is provided 
to which @ ratchet worm is yieldably 
coupled. A ratchet worm-whee]l is mount- 
‘ed for engagement with the worm, and 
means are employed for storing energy in 
the wheel as it is driven to a prede- 
termined position in one direction. Means 
are also provided for instantaneously re- 
leasing the energy when the wheel passes 
this position. 

An electrically energized fence has been 
patented (796,241, August 1, 1905) by 
Mr. Albert Duy McNair, of Dallas, Tex. 


| Eygoraican. N 


The invention relates to fences and admits 
ot general use, ‘but is of special value as 
applied #6 fétices‘intendedto prevent ‘the 
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escape of animals, such as cattle, horses, 
and hogs, therethrough. The invention 
further relates to means for exciting the 
wires of the fence electrically, so as to give 
the animals an electric shock upon making 
the proper contact with the wires. The 
invention also relates to time-controlled 
mechanism for rendering the electric ac- 
tion of the fence intermittent, so as to 
save the battery current. In carrying out 
the invention, a Ruhmkorff coil is pro- 


‘vided with a primary winding and a 


secondary winding. A fence is connected 
with the secondary winding and a circuit 
is employed for energizing the primary 


winding, this circuit being provided with 


a contact. Time-controlled mechanism is 
employed for throwing the primary wind- 
ing into and out of circuit. 

Eugene A. Byrnes, of Washington, 
D. C., has invented a process (795,956, 
August 1, 1905) of electrically heating 
water and other liquids. According to 


‘Mr. Byrnes’s process, water and other 


liquids are heated by electrically heating 
a porous or granular resistance conductor 
and passing the liquid into or through the 


ELECTRICAL HEATER. 


heated conductor, thus exposing a large 
heated surface to the liquid in the iate- 


stices of the conductor. 


The Duncan Electric Manufacturing 
Company controls a patent (796,032, 


‘August 1,. 1905) recently granted to 
‘Thomas , Duncan, of Chicago, Ill., for an 
electrical measuring instrument. The in- 
vention relates to systems of alternating- 


current distribution, and has for its ob- 
ject the provision of an instrument for 
measuring and determining without cal- 
culation the power-factor or difference in 
phage between, the current and impressed 
‘electrémotive force’ on working circhits. 
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It is desirable to have the electricians at 
the general atations informed concerning 
the phase of the current with relation to 
the pressure. Generally speaking, the in- 
vention comprises a measuring element 
and motor means which is caused to 
operate upon a change in phase relation 
of the current and pressure to effect an 
actuation of the measuring element to in- 
dicate the difference of phase between the 
current and pressure. In the preferred 
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ELECTRICAL MEASURING INSTRUMENT. 


embodiment of his invention, Mr. Duncan 
employs two windings which are subject 
to the pressure of the system and which 
produce magnetizing effects differing in 
phase, preferably by ninety degrees and 
a third, a current winding, which pro- 
duces a magnetic field varying in phase 
with the current in the system, and by: co- 
action with the pressure fields effects a 
location of the measuring element that in- 


dicates upon 3 scale the phase relation of 


the current in the main circuit with the 
pressure impressed upon that circuit. One 


‘of the pressure fields is preferably main- 


tained in phase with the impressed press- 


ure, while the other pressure field is main- 
tained in quadrature with the impressed 


pressure. | 
oo — 29 po 


Maryland Telephone Company Can 


Furnish Lights. 
The Court of Appeals of Maryland has 


‘delivered an opinion, affirming the de- . 
‘cision in the Circuit Court, in the case of 


Alexander Brown against the Maryland 
Telephone and Telegraph Company, of 
Baltimore. By the decision the telephone 
company is sustained in its claim of the 
power to furnish electric light to the city 
of Baltimore under such regulations as 
the mayor and city council may prescribe. 
The single question presented by the 
appeal was whether. or not the Maryland 


‘Telephone company has the power under 
_its charter to do an electric lighting busi- 


ness in Baltimore. 
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Reviews of 


The Future Supply of India-Rubber. 

The possibility of increasing the supply 
of india-rubber is discussed here by Mr. 
H. L. Terry. The bulk of the raw rubber 
supply comes at this time from Brazil and 
the Congo region, the main point with re- 
gard to future supplies being ‘that in 
Brazil the product is obtained by merely 
tapping the trees without affecting their 
vitality, while in Africa, the plant, which 
is a kind of creeper, is cut down and de- 
stroyed in the gathering process. Unless 
replanting is adopted, it is only a matter of 
time for the total exhaustion in the prin- 
cipal yielding grounds of West Africa to 
occur. On the other hand, the Brazilian 
tree continues to yield, requiring practical- 
ly no oversight or capital outlay. There is 
plenty of this Brazilian rubber, which is 
of a much higher grade than the African, 
to be had, but the difficulty is to get 
sufficient labor to gather it in order to 
keep up with the constantly increasing 
demand. If an unlimited supply of ac- 
climatized labor were available, there 
would be a decline in the present price 
of rubber. Given favorable conditions, 
the Para rubber tree can be grown in 
Ceylon and the Straits Settlements at a 
cost of fifty cents per pound of pure rub- 
ber. Plantation-grown rubber commands 
a higher price because of its freedom 
from water. It is not supposed to be 
better intrinsically, but is harvested in a 
better manner. It seems to be a demon- 
strated fact that plantations laid out 
scientifically and under good manage- 
ment yield a handsome profit in seven or 
eight years. In Mexico and Central 
America the indigenous tree, Castilloa, 
is being extensively planted. It gives a 
good rubber, and under cultivation 
will command higher values than 
that prepared by the natives, but there 
js no.ground for supposing that this rub- 
ber will be equal to Para rubber in price. 
At the present time the amount of rubber 
from cultivated sources is not enough to 
affect the price.—Abstracted from Elec- 
trical Review (London), July 21. 


a 


The Galbraith Electric Iron and Steel 
Furnace. | 
Description is given here of the new 
electric furnace invented by Messrs. J. K. 
S. Galbraith and W. Steuart. The fur- 
nace was brought out to deal-with the iron 
sand found at Taranaki bay in New Zea- 
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land, which heretofore has been useless 
due to lack of a satisfactory method for 
smelting it. The sand is so fine that 
ordinary methods of reduction do not 
cause the grains to flow together. It is, 
however, very pure, and since it is mag- 
netic, it can be further purified in a mag- 
netic separator. The main features of 
the process are the following: the iron 
sand mixed with carbon is passed through 
a furnace so as to fall as a shower in a 
zigzag path through a number of carbon 
grids heated electrically. The sand is 
thus melted and reduced and is caught in 
a suitable receptacle below. The whole 
furnace is sealed preventing the entrance 
of air as otherwise the grids, or incandes- 
cents as they are called, would be des- 
troyed. The charge is met in its downward 
path by reducing gases. Low potential is 
used, about eighteen volts. The product 
collects in the receiver in the shape of 
beans and is said to be free from the 
titanium contained in the ore. The fur- 
nace itself is built up of a framing of 
graphite holding horizontal grids, like- 


wise of graphite. The grid bars form ob- 


tuse angle roofs. Four of these grids are 
confined in one tier, and there are three 
tiers, one above the other. The charge 
thus passes over the twelve bars in suc- 
cession before falling into the receiver. 
Between the bars, or incandescents, inter- 
ceptors are placed. Current is introduced 
into the incandescents by means of iron 
bars pressed against their machined ends. 
The twelve grids are connected in parallel. 
A furnace of this type was shown recently 
in operation at Longhborough, England. 
It consumed 100 kilowatts and is said to 
be capable of dealing with about eighteen 
ounces of iron sand per minute, or 280 
tons per year, working continuously.— 


Abstracted from Engineering (London), 


July 31. 
A 

Modern Power-Plant Design and Economics. 

This is the first article of a series 
written by Mr. Franz Koester in which 
American and European practice in power- 
plant design will be compared. The pres- 
ent section deals with the general features 
of the design of large power stations. In 
Europe this work is made a specialty by 
certain engineers who take it up as a 
branch by itself. In America practice is 
otherwise, many large plants being con- 
structed by newly formed companies which 
employ one or two experts and a large 


force of men untrained in this particular 
work. This difference in practice, it 18s 
thought, accounts for the greater economy 
which has been attained in certain Euro- 
pean stations. In modern plants there 
the steam consumption has been reduced, 
in some cases to nine or ten pounds of 
steam per indicated horse-power-hour, 
while in this country and in England a 
consumption of thirteen to fifteen pounds 
is considered good. Part of the superior- 
ity is also due to the continental manu- 
facturer and to the power-plant manager. 
The tendency abroad as well as here is 


toward one large generating station with 


distribution from substations. In Europe 
the buildings are made to harmonize with 
surrounding property and much attention 
is given to the interior. decorations. The 
general lay-out is the same everywhere, 
but in certain countries abroad it is re- 
quired by law that all the boilers be 
placed on the ground floor. In France 
the marine type of water-tube boiler has 
been adopted to reduce the floor space but 
wide passages are left between rows of 
boilers. The introduction of the steam 
turbine has made a modification of the 
arrangement of boiler desirable, and this 
has been met in the same way both here 
and abroad. The necessity of economizing 
in floor space is not so great abroad as 
it is here as land is cheaper there and 
European power plants are usually con- 
structed of one story. On the Continent 


large office equipments are often found 


directly in connection with the power 
plants. Where the location of the plant 
is on soft ground, piles are usually satis- 


factory, but not always so. A case is 
mentioned, in Holland, where the éntire 


plant, building and all, moved two inches 


in the direction of rotation of the engines. 
This might be prevented by installing the 


units so that alternate ones revolve in 
opposite directions.—Abstracted from 
Engineering Magazine (New York), 


August. 
A 


The Phenomena of the Singing Arc. 

An investigation of the singing arc 
made by M. A. Blondel is discussed fully 
here. The generally accepted explanation 
of the singing arc is that it is due to reso- 
nance of some kind established in the cir- 
cuit. This condition may be obtained 
with inductances and capacities of varying 
size, but it seems to be necessary that 
the sum of the difference of the voltages 
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measured across the inductances and the 
capacities shall be greater than the volt- 
age measured at the terminals of the arc. 
It is thought that the following conclu- 
sions are new: there are two different 
types of singing arcs which have hereto- 
fore been confused. One is continuous, 
the other discontinuous. The continuous 
singing arc seems to be due to ionization 
of the vapor. It is produced in long arcs. 
‘The discontinuous arc is more generally 
observed, for it is obtained with electrodes 
of carbon or of metal. The frequency of 
the singing arc is essentially variable and 
poorly defined. In the continuous arc 
Duddell’s formula enables it to be deter- 
mined approximately. On the contrary, 
there seems to be no relation between the 
frequency of the discontinuous arc and 
the fundamental frequency of the circuit. 
The composition of the supply circuit 
always plays an important part in this 
phenomena. It is suggested that the sing- 
ing arc may find useful application for 
producing sinusoidal waves of frequencies 
from 200 to 1,000 per second. Such cur- 
rents may be useful in medicine, or they 
may be used for measuring small induct- 
ances. In the latter case, however, the 
uncertain frequency is a disadvantage. 
High-frequency currents can be obtained 
by means of the hissing arc having a small 
gap. It is said that frequencies as high 
as 196,000 are obtainable, but the author 
has not succeeded in getting above 
100,000. The high-frequency currents 
could be used in wireless telegraphy, but 
they give rise to an enormous loss of 
power. Frequencies as high as 1,000,000 
might be obtained if the arc be placed in 
a vacuum, but with a frequency as high as 
this wireless telegraph stations would re- 
quire an equipment of several thousand 
horse-power. For medical purposes high 
frequencies from 100,000 to 200,000 are 
best obtained by means of metal electrodes. 
—Translated and abstracted from 
L’Eclairage Électrique (Paris), July 15 
and 22. 
A 

The Design and Operation of Ball-Bearings. 

A very complete study is given here by 
M. C. Gargauff of the proper conditions 
to be obtained in the design and operation 
of ball-bearings. The author has con- 
ducted a. large amount of experimental 
work in order to determine the relative 
efficiencies of different types of ball-bear- 
ings, and to compare them with the ordi- 
nary sleeve bearing. The method of test- 
ing consisted in using the outer sleeve of 
the bearing as a brake, in order to measure 
the turning effort exerted upon the bear- 
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ing when the shaft is in motion. A satis- 
factory brake consists of a strap of soft 
steel to each end of which a weight is at- 
tached. The size of the weights deter- 
mines the load on the bearing and the 
turning effort is measured by adding an 
additional weight to that side which tends 
to rise. Ball-bearings are divided into 
four types. The first is that in which the 
balls touch at but two points. Bearings 
of this type may offer a resistance to turn- 
ing only about one-thirtieth of that 
offered by the ordinary sleeve bearing. 
This resistance is due to the friction 
caused by the complicated motion of the 
balls. Since in practice, contact is made 
by a surface and not by a point, slipping 
must take place and this gives to the ball 
a rotary motion in addition to that around 
the sleeve. The second type of ball-bear- 
ing is that in which the balls touch at 
three points. The resistance due to such 
bearings is from two to four times that 
of the bearings of the first type. Bearings 
of the third type are those in which con- 
tact is made at four points, the points of 
contact being placed symmetrically with 
respect to the path followed by the balls. 
Such bearings give rise to friction from 
four to eight times that due to bearings 
of the first type. Bearings of the fourth 
type are those in which contact is made 
at four points not arranged symmetrically. 
Such bearings give rise to much more 
friction from two to four, or even six 
times that due to bearings of the third 
type. The author has found that in gen- 
eral the coefficient of friction decreases 
with an increase in the size of the balls, 
but a limiting point is reached after which 
an increase in size increases the coefficient. 
The best proportion determined experi- 
mentally is given by the following em- 
pirical formula: the diameter of the ball 
should equal to the diameter of the 
shaft divided by seven, plus two milli- 
metres. Tests to determine effect of speed 
on friction have shown that at low speeds 
it is two or three times that at moderate 
specds. For a higher range of speeds the 
coefficient of friction is nearly constant, 
but as very high speeds are reached it 
begins to increase. At 10,000 revolutions 
per minute the coefficient is about double 
that at 6,000 revolutions. At 14,000, it 
ig quadrupled, and at 17,000, it is about 
ten times as great. This is the maximum 
value reached as it was found that above 
this speed the shaft slips on the balls. 
The increase in friction due to high speed 
is attributed to centrifical action which 
greatly increases the pressure of the balls 
on the collar. Separators introduced to 
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enable a smaller number of balls to be 
kept properly spaced increase the fric- 
tional resistances. Oil does not act as a 
lubricant in the sense of reducing the 
friction, but it is necessary since it takes 
up dust and grit which get into the bear- 
ing and thus prevents excessive wear. 
From the fact that oil does not reduce 
friction in a bearing, it is concluded that 
the friction due to the rubbing of adjacent 
balls against one another is negligible. 
The removal of a single ball from a bcar- 
ing containing twenty increases the power, 
absorbing about four per cent. The limit- 
ing load depends upon the speed and is 
given by the following formula: the prod- 
uct of the load per unit length of bearing 
into the linear velocity must not exceed 
the figure twenty.—T'ranslated and ab- 
stracted from D'Industrie Électrique 
(Parts), July 25. 
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Valuation of Telephone Property in 
Indiana. 

The Indiana state tax board has made 
public its preliminary assessment of tele- 
phone property in the state. The report 
indicates that the board yields to the plea 
of some of the larger companies for a 
reduction. Among the 350 telephone 
companies doing business in Indiana, per- 
haps the most noticeable decrease was 
made in the return of the Central Union 
Telephone Company’s assessment from 
$54 to $40 a mile, making a total decrease 
in value of that company of almost 
$813,000. Another large decrease was 
made in the case of the Indianapolis Tele- 
phone Company, listed last year as the 
New Telephone Company, at $160 a mile, 
this year is dropped to $100 a mile. The 
assessment for the New Long-Distance 
Telephone Company was increased from 
$30 to $10 a mile, while the American 
Telephone Company, carrying the long- 
distance business of the Central Union, 
remains the same $40 a mile. 

The United Telephone Company, Bluff- 
ton, was increased from $70 to $110 a 
mile; Delaware & Madison County, 
Muncie & Anderson, from $105 to $135 
a mile; South Bend Telephone Company, 
from $90 to $100 a mile; the Logansport 
Home Telephone Company, from $30 to 
$35 a mile, while many other companies 
remain the same as last year. The assess- 
ment of the Cumberland Telephone Com- 
pany, doing business in southern Indiana, 
was decreased from $60 to $50 a mile. 
The mileage during the year has been 
greatly increased and many plants rebuilt 
with better material and equipments. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Parallel Rod Edgewise-Wound 
Type of Direct-Current Power- 
Circuit Lamp. 

The General Electric Company, Sche- 
nectady, N. Y., has recently placed on the 
market a direct-current, power-circuit arc 
lamp similar ın design to the parallel rod 
edgewise-wound multiple lamp. This new 
lamp, which is shown in the accompany- 
ing illustrations, embodies all of the ad- 
vantages of the parallel rod design and 
at the same time has distinctive features 
which make it more desirable than the 
usual differential power-circuit type of 
lamp. 

The new lamp is designed for use two 


New PARALLEL Rop, EDGEWISE- WOUND, 
DIRECT-CURRENT LAMP, WITH EXTERNAL 
CUTOUT. 

in series on 220 volts or five in series 
on 550 volts, and it can also be operated 
singly on 110 volts by removing the regu- 
lating weight that forms part of the lamp 
mechanism. It is recommended for use 
‘on 220 volts, where permissible, in prefer- 
ence to the 220-volt multiple lamp, on 
account of its higher efficiency and better 
quality of light. 

The parallel rod construction for arc 
lamps has been well known for some time, 
and many thousand lamps of this design 
are in successful operation. The lamp 
has obtained its name from the fact that 
the two main castings, top and base, are 


j 
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connected by two parallel steel rods. The 
magnets are mounted upon the lamp base, 
and the adjusting resistance is supported 
between the top and the base. The mag- 


New PARALLEL Rop, EDGEWISE-WOUND, 
DIRECT-CURRENT LAMP. 


nets and resistances are all parallel to the 
main connecting rods; an arrangement 
which presents a most attractive appear- 
ance. All who have had experience with 


New PARALLEL Rop, 
EDGEWISE-WouUND, DIRECT-CURRENT LAMP. 


the multiple lamp will recall the novel 
construction of the windings for the mag- 
nets and resistances. These windings are 
produced by winding ribbon wire on edge 


-and insulating the consecutive turns with 


non-combustible material. This construc- 
tion, which has been followed in the new 


' power-circuit lamp, is eae ee 
‘structible. 


In the design of the new lamp, the 


number of insulating and other parts has 
been reduced to a minimum. All neces- 
sary insulating pieces have been so de- 
signed as to ensure mechanical strength 
as well as good insulating qualities. Par- 
ticular attention has been paid to the in- 
sulation of the frame from the current- 
carrying parts. The insulating pieces are of 
porcelain, the number of small bushings 
and mica washers having been reduced 
toa minimum. The absence of lead wires 
is very noticeable, there being only one 
flexible cable (insulated with glass beads) 
in the lamp. With this construction, the 
insulation of the lamp is nearly ideal. | 
To adapt the parallel rod lamp to opera- 
tion in series on power circuits, an im- 
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CONNECTION DracGrRaM, New PARALLEL Rop, 
EDGEWI8E-WouND, DIRECT-CURRENT POWER- 
; CIRCUIT LAMP. 
proved mechanical device has been de- 
signed to maintain the proper voltage re- 
lation among the various lamps of the 
series. Suspended from a lug in the lamp 
top and projecting downward is a bell- 
crank lever having one arm weighted and 
the other attached through a connecting 
link to the top of a frame carried by the 
magnet armature. The distance of the 
weight from the fulcrum of the lever is 


adjustable. The object of this adjustable 


weight is to counteract any tepdency to- 
ward unequal arc lamps caused by so- 
called “stealing of voltage.” By this 


simple mechanical device, the regulation 


of the lamp is obtained without the em- 


‘ploymént of the shunt magnets which are 


used in. the diferentia type of power- 
circuit lamp. - | 
Another advantage, gained by the me- 
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chanical regulation above described, is the 
ability of the lamps to operate satis- 
factorily over a wde range of voltage. It 
is of particular interest to note the indi- 
vidual voltage regulation of five lamps, 
operated in series on the nominal 500- 
volt power circuit, as the voltage of the 
power circuit varies bétween wide limits. 

The only resistance used in the new 
power-circuit lamp is an adjusting re- 
sistance, the cutout resistance, which is 
so common with other lamps of this type, 
having been omitted. While the failure 
of any lamp of a series unprovided with 
cutouts will cause the entire series to go 
out, such failure is extremely unlikely 
with the new power-circuit lamp, as the 
simple construction of the lamp renders 
it thoroughly reliable. However, an in- 
dividual cutout is furnished when de- 
sired. The cutout, which is an entirely 
separate device from the lamp itself, is 
connected in series with the lamp and 
hung directly over it. Im operation, a 
small controlling magnet, in series with 
the lamp, releases its armature when the 
lamp goes out, thereby placing the cut- 
out resistance in circuit. 

The arrangement and connection of this 
cutout is shown in the accompanying dia- 
gram. The device constitutes a very com- 
pact form of substitutional resistance, 
which can readily be connected to the 
lamp circuit if required. 

The simplicity of the construction of 
the parallel rod lamp ensures a low main- 
tenance cost, and this feature will be ap- 
preciated in the power-circuit lamp as 
in other types. All parts are accessible 
and the adjustment is simple, The lamps 
can be furnished with either open base or 
closed base enclosing globes, and when 
equipped with casings can not be dis- 


tinguished from other ornamental lamps 
sent out by the General Electric Com- 
pany. The usual fittings, such as globes, 
casings, reflectors, carbons, shades, etc., 
are interchangeable in all parallel rod and 
centre-type lamps. 
— Ml 
“ For California.” 

The California Promotion Committee, 
San Francisco, Cal., has issued the elec- 
tric power number of “For California.” 
This contains a number of lively articles 
and sketches concerning the electrical de- 
velopments of California. Some of the 
articles are: “What Electric Energy 
Means to California,” “Harnessing Sierra 


Streams,” “A Modern Power Plant in 
California,” “Electric Power for the 
Farmer,” “Electricity for Irrigation,” 
“Cheap Power an Invitation to the Manu- 
facturers,” and “Electrical Power in 
Mining.” 
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A New Pipe and Conduit Bender. 
The Chicago Pneumatic Tool Company, 
Fisher Building, Chicago, Ill., has built 
a simple pipe-bending machine that may 
be used for a great variety of work. The 
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sired radius as easily as bending pipe. 
One can, without assistance, bend a 
piece of two-inch pipe to an S-bend in 
three minutes. The cost of repairs, where 
it has been used ten hours per day in 


i 


PIPE AND ConNnDuUIT. BENDER. 


apparatus is entirely self-contained and 
will bend electric conduits without crush- 
ing the pipe or injuring the protective 
coating. 

The apparatus is designated as the 
“Chicago” pipe-bending: machine, and it 
requires the services of an ordinary helper 
only, who can, with the aid of this ma- 
chine, bend pipe to any desired complex 
curvature in a very short time. The 
machine is operated by a _hand-wheel 
which carries a pinion. The latter en- 
gaging a quadrant-gear operates the bend- 
ing quadrant. One end of the pipe which 
is to be bent is held in position by a 
U-shaped clip, while a pin or roller in the 
platen engages the other end. The plac- 
ing of the pin or roller in the different 
holes governs the curvature obtained. 

Being light in weight, it is readily car- 
ried from shop to job, or vice versa, and 
can be secured to any column, stanchion 
or any available support in a few minutes, 
or a suitable stand can be furnished, as 
shown. Piping. of steel, iron, brass, 
copper or other materials up to two inches 
in diameter can be bent cold. It is also 
well adapted for the use of special dies 
that can be readily attached for bending 
light angles, flats or tee-bars to any de- 


shipyards, railroad shops and other places, 

has been very slight. — 

pat as 

A New Form of Wire Lamp Guard. 
The accompanying illustrations show a 

simple form of incandescent electric lamp 

guard made by the P. R. Wagor Manu- 


WIRE LAMP GUARD. 


facturing Company, Springfield, Mass. 
The lamp guards are very easily sprung 
epart and on to the lamp, and manipu- 
lated so as to grip the socket very firmly. 
While they are put on very easily, it is 
difficult to shake them off or throw them 
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to one side through accident. The wires 
are small, are near to each other and fit 
snugly up to the incandescent bulb. 


77 
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Wirk LAMP, GUARD ON LAMP, 


These conditions produce adequate pro- 
tection for the lamp bulb, and at the 
same time interfere very slightly with the 
distribution of the light. 


Semi-Annual Report of the Chicago 
Pneumatic Tool Company. 

The semi-annual report of the president 
to the shareholders of the Chicago Pneu- 
matic Tool Company, of New Jersey, has 
been made public. This shows a very 
healthy condition of affairs in this well- 
known company. The statement of profits 
for the half year ending June 30, 1905, is 
appended herewith: 
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to full speed uniformly and it should be 
possible to disengage the clutch and drop 


the clutch with facility. 


The accompanying illustration shows 
the mechanical details of the Automatic 
Clutch Company’s device. As illustrated, 
the clutch is in the disengaged or “off” 
position. A is the operating sleeve which 
carries the pins B and C, shown in sec- 
tion, which fit between the faces of the 
cavity in the keyed member D. Loosely 
placed between the pins B and C is a 
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Annual Meeting of the National 
Battery Company. 

The annual meeting of the stockholders 
of the National Battery Company was 
held August 4, at the general offices of 
the company in Buffalo, N. Y. The old 
board of directors was continued un- 
changed, and the following officers of the 
company were elected: 

Mr. John R. H. Richmond, who was 
formerly treasurer, was elected president 
of the company. 


AUTOMATIC CLUTCH. 


lever E, which extends between the ends 
of the expansion ring F, which is sur- 
rounded by the cup or loose member G. 
Now if the keyed member D be rotating 
in the direction indicated by the arrow, 
the ring is freely revolved by the lever 
E, which is driven at point z, as pin C 
is free of the lever; and pin B operates 
on the lever only when the member D is 
revolving in the opposite direction. 


Profita for the Balt VOOR: oc os <aicncs ieee arnt E ei eee eeeeasineeces $413,941.54 
Less—Depreciaticn of buildings, plant and machinery, including 
repairs and renewals of buildings and plant................. $52,905.02 
Less—Written off forexperimenting and perfecting new lines of tools 4,800.00 57,705.02 
$356, 236.52 
Less—Bond interest for the half year............ccec cece cece cence $57,500.00 
Less —Sibkilg 1000 FOEI erderia areobuned a 25,000.00 82,500.00 
Probt available for GiviGen . oi o.s66. 6.605556 6. 5 Kish AEA Sd 0S RES HOE EES $273,736.52 
Less—Quarterly dividend No. 9 (1%).......-.cccccccc cece csceevees $61,137.83 
Quarterly dividend No. 10(1%)...... A ERLEEN I oaeeves ess 61,137.83 122,275.66 
Balance Carried tò Mipit oratna aoa a N $151,460 86 
SURPLUS ACCOUNT O T 
Surplus brought from 1904.......... ..... ENE ET $254,030.82 
Less—A ppropriation on account of development work and written off 28,593.51 $225,487.31 
Surplus for the half year ending June 80, 1905................00eeeeee «151,460.86 
Pürpius Carried: TOL WALG cise 8 Sisic teks A OI esses $376,898.17 
Se 


An Automatic Clutch. 

The Automatic Clutch Company, 
Akron, Ohio, has designed and placed on 
the market an automatic clutch which it 
states is an ideal device for the service 
it is intended to perform. 

A clutch, no matter of what type, is 
designed to take up the load and transmit 
power, subject to the will of tne operator. 
The load should be accelerated from rest 


When the clutch is engaged the sleeve 


~ A is moved to the left, and pin C gradual- 


ly relieves the bearing point z on the lever, 
and the member D drives the ring by 
the lever through the pin C. This causes 
the lever E to expand the ring F within 
the cup G, with such pressure that the 
friction exceeds the force on the lever, 
therefore the greater the load the lighter 
the grip. 


Mr. James McNaughtan, formerly vice- 
president, was continued in the same 
office. 

Mr. Ralph Kimberly, formerly secre- 
tary, was appointed to fill the offices of 
both secretary and treasurer, the latter 
office being the one formerly occupied by 
Mr. Richmond. 

Mr. Richmond and several associates 
have taken a large block of the increased 


capital stock, which will be used in the 
further extension of the business. 

Mr. R. L. Coleman, formerly president 
of the company, was elected chairman of 
the board of directors, and he still retains 
his large interest in the company. 

Mr. James McNaughtan, under whose 
management the company has been 
brought to its present position of strength 
and activity, was reappointed general 
manager of the company. 

The company ranks high in this coun- 
try in the electric storage battery busi- 
ness. The results accomplished during 
the past year have encouraged the stock- 
holders of the company and extensive 
plans for further development have been 
made. 

The company has a fine organization, 
the sales manager being both an electrical 
and mechanical engineer, with an ex- 
tended commercial experience; the factory 
manager being a thoroughly trained tech- 
nical man, who has been connected with 
this company from its inception. Other 
departments of note are the engineering, ` 
construction and publicity departments, 
all of which are managed by men carefully 
selected for their ability and training in 
their particular line of work. 
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Type C Transformers. 

The Westinghouse Electric and Manu- 
facturing Company has placed upon the 
market a new line of core type trans- 
formers in addition to the large assort- 
ment of transformer apparatus regularly 
made, with which users of electrical ap- 
pliances are familiar. These transformers 


FRONT View or Tyre “C” TRANSFORMER. 


will be known as type C, and are simply 
an addition to the many standard forms, 
so that Westinghouse transformers of any 
desired form and construction may be 
obtained to meet the varying demands of 
present-day light and power «service. 

The type C transformers have operat- 
ing characteristics closely approximating 


Tyrke “C” TRANSFORMER, SHOWING METHOD 
OF SUSPENSION, 


‘those of Westinghouse type O. D. trans- 
formers; their regulation is extremely 
close, the efficiency high, operating tem- 
perature low, and a high grade of insula- 
tion ensures long life under. severe condi- 
tions. They are intended for general dis- 
tribution service on sixty-cycle: circuits 
operating nominally at 1,050 and 2,100 
volts, although they will operate success- 
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fully on voltages up to 1,200 and 2,400. 
They are manufactured in sizes from 0.6 
to fifty kilowatts all wound for the same 
primary voltages, but divided into classe 
according to the voltages of the secondary. 
Class 200 may be connected for either 105 
or 210 volts, and class 400 for 210 or 
420 volts. 

The transformer is enclosed in a cast- 
iron case with felt gaskets under the lid, 
so as to make the transformer absolutely 
weatherproof. For sizes above twenty 
kilowatts the case is corrugated to in- 
crease the radiating surface, but in the 
smaller sizes a smooth case has surface 
sufficient to radiate the heat generated. 
Hanger irons are provided by which any 
transformer up to and including the 
thirty kilowatts may be mounted on a 
pole. 

The core of a type C transformer is 
built up of carefully annealed steel punch- 


INTERIOR VIEW OF Type “C” TRANSFORMER. 


ings of cruciform shape, and is practically 
non-aging. The primary and secondary 
coils ate placed on the long sides of the 
core, the laminations of which are clamped 
together at top and bottom by suitable 
end frames. The low-tension winding is 
composed of one coil per leg, each coil 
having two sections so connected that the 
inner section of one leg is in series with 
the outer section of the other leg. This 
arrangement results in a secondary wind- 
ing of two exactly similar parts both as 
to resistance and reactance, and ensures 
equal loading of each primary coil irre- 
spective of the method of loading the 
secondary. A balanced voltage is thus 
maintained on the two sides of a three- 
wire distributing system irrespective of 
the load. The high-tension winding is 
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divided into two coils per leg to reduce 
the voltage between layers of the winding 
to a low value. 

The core-type construction allows the 
use of a circular coil, which has many 
advantages. All insulating parts between 
layers of the winding and between high 
and low-tension coils are cylindrical in 
form, eliminating sharp corners which 
are harmful to insulating material. The 
windings are so disposed and oil ducts 
so provided that a free circulation of oil 
between coils end core is obtained, ensur- 
ing ready dissipation of the heat and pre- 
venting deterioration of the insulation. 
Very careful attention has been paid to 
the insulation and liberal allowance made 
to ensure a high factor of safety. 

The design throughout has been worked 
out with the greatest care, and a line of 
transformers has been produced which 
can be relied upon for economical opera- 
tion, durability and continuity of service. 
Their regulation and efficiency are as per- 
fect as can be secured without detriment 
to other desirable features. All coils are 
wound to exact dimensions and all insu- 
lation is cut te gauge, so that the corre- 
sponding parts of all transformers of the 
same capacity are interchangeable. 


< 
Indiana Traction Lines Almost 
Double in Value During Past 
Year. 

That the property of the street car and 
interurban railway companies has almost 
doubled in value in the last year is shown 
by the assessments made against these 
companies by the Indiana state board of 
tax commissioners, a report of which was 
given out at the close of its first session 
recently. The total assessed value of these 
lines is $26,387,366 as compared with an 
assessed valuation of $13,702,394 last year. 

A close examination of the assessment 
schedule shows that while the aggregate 
assessment is much greater, there is no 
marked general increase in the individual 
assessment per mile, the remarkable in- 
crease being due both to the extension or 
increased mileage of old roads and the 
building of new roads. 

The assessment of steam road property 
shows a slight general increase over last 
year, the total reaching $178,000,000 
against $165,863,367 for last year. There 
was no general increase or decrease in this 
assessment, the individual roads having 
increased their mileage for the most part. 

There was an increase in the assessment 
of express companies due to some extent 
to business being done over the interurban 


lines. 
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The‘ Vulcan” Electric Soldering-Tool. 

Of the latter-day adaptations of elec- 
tricity to the heating of working ap- 
paratus, one of the most satisfactory and 
practicable is the electric soldering-tool. 
In this apparatus the heat is concentrated 
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through all the sockets in the line. There 
are no joints necessary anywhere. After 
the binding-screw is turned down on the 
bared wire, the job is practically done. 
All that remains is to put on a porcelain 
cap. Through this porcelain cap is a 


ELECTRIC SOLDERING-TOOL 


in the tip of the soldering copper, mini- 
mizing radiation from all other parts of 
the tool and confining the heating to the 
copper continuously, eliminating also 
gaseous fumes and waste heat. 

The “Vulcan” electric soldering-tool 
_has been designed by L. P. Brown & Com- 
pany, 71 West Jackson Boulevard, 
Chicago, Ill., after a full year of careful 
experimentation and study to bring it to 
its present state of practical usefulness. 
The tool heats in three minutes, consumes 
the least possible energy consistent with 
ample heat at the tip, is light but rigid 
in construction, has a most satisfactory 
arrangement of handle and terminals, and 
the maker guarantees is first class in 
every respect. 

The maker of this tool also declares 
that it is probably the opinion of most 
manufacturers that electrically heated 
soldering-tools would be a great acquisi- 
tion if they could be made to do the work 
satisfactorily end with economy, but most 
of these manufacturers are not educated 
to the fact that the electric soldering-tool 
is superior in every way to the gas-heated 
soldering copper, that it will maintain 
uniform heat for hours at a time without 
losing its tinned surface and that the ef- 
ficiency with which the energy is applied 
results in the expense of the electric heat 
being less than the average cost of operat- 
ing gas furnaces. 

The tools are made for 100, 104, 110, 
115, 120, 200, 210, 220, 230 volts, and 
are furnished with renewable tips. 


“ Newcode’’ Weatherproof Socket 

and Sign Receptacle. 

Stanley & Patterson, Incorporated, 40 
Cortlandt street, New York city, has 
added to its line of “Newcode” receptacles, 
the weatherproof socket, No. 1010, and 
sign receptacle, No. 1020, shown in the 
accompanying illustration. 

“Newcode” weatherproof sockets No. 
1010 permit connections to main cir- 
cuits by simply skinning the wires where 
necessary to slip under contact screws of 
socket. The two-circuit wires run straight 


lateral hole, permitting the suspension of 
the whole row of sockets from a small 
steel strand. This makes possible a regu- 


‘t NEWCODE” WEATHERPROOF RECEPTACLE. 


lar festoon of lamps with no weight on 
the socket connections. 

“Newcode” receptacles No. 1020 are 
quickly attached to the metal work of 
the sign letter by two machine screws, 


‘t NEWCODE” SIGN RECEPTACLE. 


entering from the face of the letter. They 
require no soldering, taping or painting. 
All that is necessary is to turn down the 
binding-screws on the wires, put on the 
porcelain cap, and the sign letter is ready 
for current. 


æ 


Advertising Engineers. 

Mr. Halbert P. Gillette, formerly 
associate editor of Engineering News, and 
Mr. Geo. H. Gibson, formerly manager 
of publicity for the International Steam 
Pump Company, manager of the adver- 


Vol. 47—No. 8 


tising department of the B. F. Sturtevant 
Company, and editor of the Westinghouse 
Companies’ publishing department, have 
formed a partnership as “advertising en- 
gineers,” under the name of Geo. H. Gib- 
son Company, with offices in the Park 
Row Building, New York city. They 
undertake to conduct a firm’s advertising 
in the same manner as would a depart- 


- ment in the firm’s own offices, and are 


not advertising agents in the usual sense 
of the term, as they receive no commis- 
sions, rendering only service and leaving 
the actual purchasing of space and printed 
matter in the client’s hands. 


_>e —— 


Charles S. Bradley & Sons. 


A new firm of consulting engineers de- 
voted to electrical engineering, electro- 
chemistry and general experting, has been 
formed by Charles S. Bradley and his 
two sons, Alonzo B. Bradley and Walter 
E. F. Bradley, both of whom graduated 
from Columbia University with the degree 
of electrical engineer. Bradley & Sons 
will have their offices at 41 Park Row. 

Mr. Charles S. Bradley is quite widely 
and appreciatively known in the electrical 
field. He was associated with the Edison 
Illuminating Company in 1881, and after- 
ward with the Fort Wayne, Thomson- 
Houston and General Electric companies. 
He is to be credited with a number of 
important inventions in polyphase ma- 
chinery, electrolytic fusion processes, 
fuses, rotary furnaces for the production 
of calcium carbide and other important 
work. 

Alonzo B. Bradley, since his graduation 
at Columbia in 1903, has been associated 


with the General Electric Company, and 
was engaged as engineer to assist in bring- 
ing to this country a French electro- 
chemical process which is now established 
at Niagara Falls. 

Walter E. F. Bradley, who graduated 
from Columbia in 1905 as an electrical 
engineer, was quite prominent at the uni- 
versity, being manager of the university 
crew, president of the Columbia Uni- 
versity Electrical Engineering Society 
and president of the senior class School 
of Mines. 

The new firm is prepared to engineer 
and supervise the construction of isolated 
electric lighting and power plants, and 


_gas engine, electrochemical, electric light- 


ing and electric railway plants, and is 
particularly well equipped to pass upon 
the commercial value and ractieability 
of inventions. Electrical, mechanical and 
chemical devices and processes will be 
examined with a view of overcoming exist- 
ing difficulties, or to meet new conditions. 
The firm will undoubtedly occùpy a 
recognized position of character and ex- 
cellence from the start. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


CONTRACT FOR POWER PLANT—The board of directors of 
the Winchester & Washington City Electric Railway Company has 
opened bids for the construction of the dam, power-house, and race- 
way along the Shenandoah river near Millville, Jefferson County, 
W. Va., which is to furnish power for electricity for Winchester 
and other towns in this section. E. Purcel & Company, of Harrison- 
burg, Va., being the lowest bidders, were awarded the contract 
for $56, 322.50. Eight other firms competed. 


IMPROVEMENTS TO PLANT OF THE DENVER GAS AND 
ELECTRIC COMPANY—Improvements to cost $150,000, which 
would increase the present lighting capacity of the Denver Gas 
and Electric Company about twenty-five per cent, as well as give 
it one of the most up-to-date plants in the country, are now under 
way at its main power-house in Denver. Announcements of the 
improvements which have become imperative have recently been 
made by General Manager Frank M. Frueauff. A brick addition 
to the present plant, two stories high and 132 feet square, will be 
built. It is announced that a steam turbine of 3,000-kilowatt ca- 
pacity will be installed. 


POWER PLANT AT AROOSTOOK FALLS—The work of survey- 
ing for the large plant to be built at Aroostook Falls to develop 
the water power of the Aroostook river, has begun under the 
direction of the Maine & New Brunswick Power Company. The 
estimated horse-power at the falls is 8,000 and the river has a drop 
of seventy-two feet in three-quarters of a mile. Electric power 
will be furnished for a greater part of Aroostook County and the 
western part of New Brunswick, including Fort Fairfield, Houlton, 
Presque Isle, Caribou and Limestone in Maine, and Andover and 
Perth and New Brunswick. The town of Houlton, fifty miles south, 
has already voted to take power for street lighting. 


MÐXICAN POWER PLANTS—The Los Jeronimos waterfall, 
situated in the Pedreñas valley, in the state of Guerrero, Mexico, 
has been sold to a Belgian company for the sum of $300,000 gold. 
This fall is 120 metres in height. The company that bought it 
intends to install an electric power plant. Allende, Mexico, is 
to have electric lights. The Platt Iron Works, of Dayton, Ohio. 
has closed a contract with the local company which will construct 
the plant for a large turbine and the electrical machinery which 
will be required to equip the plant. The Allende company was 
promoted and organized by Enrique Guerra and is composed of 
the following: Pedro Gonzalez, Jr., Jose Gonzalez, Jase Angel 
Garza, Poncviano Romero and W. C. Cadena. 


NBW OREGON POWER PLANT—Work on the Olive lake 
power plant at Sumpter, Ore., will begin shortly. At a recent meet- 
ing of the Red Boy Mining Company the water rights, ditches 
and fumes owned by it were sold to a new company for a con- 
sideration of $50,000, this amount to be paid in electric power as 
the Red Boy company may need. The power company will be 
a separate and distinct organization with an authorized capitaliza- 
tion of $200,000 and will immediately issue $100,000 bonds to com- 
plete the big dam, pipe line and installation of the necessary 
machinery to generate 1,500 horse-power, of which 600 will be 
reserved for the mine and the remainder will be sold to companies 
operating in that section. It is proposed to dispose of the steam 
sinking plant and replace it with a modern electrical equipment. 


ELECTRICITY ON SPANISH RAILWAYS—The Central Rail- 
way and Tramways Company, of Spain, which holds the concession 
for the Barcelona-Badalona and Masnou tramways, recently applied 
to the government for permission to permanently retain the wooden 
poles, which they were authorized to erect temporarily for the 
tramway trolley system, but permission has been refused, and the 
company has been ordered to substitute steel poles as originally 
specified. The Malaga Tramway Company has asked permission 
to employ electric traction on the Huelin Riego-Torrijos line. An 


interurban electric tramway system for Barcelona has been ap- 
proved, and an electric tramway from the Tonero line to the 
cemetery at Sarragossa. The substitution of electric traction for 
the present system on the Murcia Palmar Tramways has also been 
authorized. i 


EXTENSIVE ELECTRIC ROADS IN THE ADIRONDACK 
MOUNTAINS —Work will soon be begun on an extensive system 
of electric railways covering the southeastern portion of the 
Adirondack region, connecting Lake Champlain and Lake George 
with Schroon Lake, Lake Placid and many intermediate points. 
The company which will build the road was recently incorporated 
under the name of the Ticonderoga Union Terminal Railroad Com- 
pany and is promoted by a number of prominent New York, 
Philadelphia and Chicago capitalists. The proposed lines of rail- 
way are as follows: connecting with the Rutland Railroad division 


of the New York Central & Hudson River Railroad at Addison 


Junction and running to and through the village of Ticonderoga 
to the mines of the International Mineral Company, making con- 
nections with the Delaware & Hudson Railroad and also maintain- 
ing a system of street railways in the village of Ticonderoga to 
Lake George, with a spur to old Fort Ticonderoga, with the view 
of developing 600 acres of land owned by the company into a 
national park; also from Ticonderoga to Schroon Lake and to 
Lake Placid; and also from Schroon Lake to Lake George at Hague 
and to Lake George post office at the southern end of the lake. 
It is proposed also to build a line from Elizabethown to Lake 
Placid. Independent boat lines will be maintained on Lake George 
and Lake Champlain. The company intends to erect dams for the 
development of power to operate the roads in the vicinity of Ticon- 
deroga. At the present time the company has options on all the 
electric power plants along its proposed routes. 


RIGHT OF WAY FOR MINNEAPOLIS GENERAL ELECTRIC—- 
Minneapolis General Electric Company has secured the right of 
way over which the 50,000-volt current will be* brought from 
Taylor’s Falls across the state. A sixty-foot right of way forty- 
cne miles in length and running almost direct from the power- 
house at Taylor’s Falls to the site of a new Minneapolis trans- 
forming station has been purchased outright. The work of build- 
ing the transmission line has already been carried some distance 
toward the city. Fourteen miles of poles are already in place and 
ready for equipment. Oregon poles will be used much of the dis- 
tance, but at points where there is special strain on account of 
open spaces and long spans steel towers will take the place of 
the wooden poles. The wire used is heavy copper about a half-inch 
in diameter. The insulators are of porcelain and weigh twenty- 
two pounds each. A three-phase system of transmission will be 
used. The current will be generated at the plant now under con- 
struction at the falls at 2,300 volts. It will be boosted to 50,000 
volts for transmission. At the transforming station to be erected 
on the site just purchased, it will be reduced to 13,000 volts and 
sent out for use. Eventually, another line will be run over the 
right of way for the power to be used for St. Paul. At first but 
one line capable of producing 25,000 horse-power will be constructed 
and will be used exclusively for Minneapolis. This will greatly 
increase the amount of power available in the city and a reduc- 
tion in cost of electricity te the consumer is contemplated. Work 
on the dams and other construction at Taylor’s Falls is being 
pushed with the hope of completing it before frost sets in and 
stops all concrete construction. The wet weather and high water 
have interfered considerably. 


NEW MANUFACTURING COMPANY. 


SPOKANE, WASH.—The William E. Chase Engineering Com- 
pany has been incorporated by William E. Chase and F. E. Chase, 


“with a capital of $10,000, to carry on a Pener electric ppecenne 


business. 
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ELECTRIC LIGHTING. 
NIAGARA FALLS, N. Y.—A contract has been awarded to the 
River City Construction Company for the building of the trolley line 
of the Electric City Railway Company. 


ELGIN, ILL.—The municipal lighting plant of the city of Elgin 
has been turned over to a private corporation, in accordance with 
a deal entered into some months ago. 


HARRISBURG, PA.—The Harrisburg, Pa., school district will 
equip an addition to the Technical High School and will install an 
engine and generator among other equipment. 


STERLING, ILL.—The road commissioners of Sterling town- 
ship have extended the franchise of the Rock River Traction Com- 
_ pany from January 1, 1906, to November 1, 1906. 


POSEYVILLE, IND.—Poseyville is to have a waterworks system 
and an electric light plant. A company with $10,000 capital, all of 
which is subscribed, has been organized and will build the plant. 


TOPEKA, KAN.—L. BD. Myers, president of the Topeka Railway 
Company, announces that he and his associates have bought a 
controlling interest in the Edison Electric Illuminating Company. 


SIOUX CITY, IOWA—The Sioux City Service Company, incorpo- 
rated under the laws of New Jersey, with a capital of $250,000, 
is to construct and operate the Sioux City lighting and heating 
plant. 


MAYSVILLB, KY.—Dr. W. Godfrey Hunter and associates have 
secured control of the stock of the Somerset Water Company, 
valued at $150,000. It is the purpose of the new company to erect 
a light and power plant. 


FORT GAINES, GA.—The city of Fort Gaines has granted to 
the Interstate Waterworks and Construction Company, of Wash- 
ington, D. C., a fifty-year franchise for the construction of a water- 
works and electric lighting plant. 


TORONTO, ONT.—The city of Windsor has decided to build an 
entirely new and modern lighting plant, and as soon as it is com- 
pleted application will be made for legislation permitting the city 
to engage in commercial lighting. 


LIMA, N. Y.—Charles B. Hill, as receiver of the Lima-Honeoye 
Electric Light and Railroad Company, has sold all the accounts, 
franchises, property, rights of way and assets of said company to 
William J. Connors, of Buffalo, for $16,000. 


CHICAGO, ILL.—The Commonwealth Electric Company is about 
to begin the construction of another section of its power plant at 
Fisk and West Twenty-second streets. The building will cover an 
area of 85 by 260 feet and cost approximately $450,000. 


WETHERSFIELD, MICH.—The Kewanee Light -and Power 
Company has been given a franchise by the Wethersfield village 
board to extend its mains and electric lighting system throughout 
the town. The franchise runs for twenty-five years. 


CINCINNATI, OHIO—The directors of the Gas and Electric 
Company have authorized the purchase of a new system of elec- 
tric batteries for the basement of the company’s building at Fourth 
and Plum streets. This new equipment will cost $250,000. 


ROCKVILLB, CT.—The management of the Rockville Gas and 
Electric Company announces that it will immediately commence 
extensive improvements to the plant in Rockville. The plant is 
owned by the Connecticut Railway and Lighting Company. 


OAKLAND, ORE.—The city of Oakland has made a five-year 
contract with the Calapooia Investment Company for power to 
operate the electric light system. The new power plant on the 
W. P. Sedge farm will be in operation on or before November 1. 


WATERVILLDB, ME.—The work of building the dam for the 
Messalonskee Electric Company at Rice’s Rips has been begun. 
The site of the dam is to be about a mile and one-half below 
the town of Oakland. In order to construct the dam, a large 
coffer dam will be built. 


HARRISBURG, PA.—Notice of the merger of fifteen electric 
light and gas companies in Luzerne County, Pa., into one com- 
pany, with a capital of $1,000,000, has been filed in the state depart- 
ment, with the approval of Governor Pennypacker. The officers 
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of the new concern are: C. H. Geist, Philadelphia, president; H. 
W. Noble, Detroit, vice-president; C. B. Kelsey, Grand Rapids, 
Mich., secretary and treasurer. 


YORK, PA.—The plant of the Delta Electric Light Company, 
located along Muddy creek, has been purchased by the York Fur- 
nace, Pequa & Lancaster trolley company. The purchase was made 
for the purpose of furnishing power for the proposed new exten- 
sion into York County. 


NASHUA, N. H.—At the annual meeting of the Nashua Light, 
Heat and Power Company the company voted to increase its capital 
stock $100,000, making it $600,000. The following directors were 
elected: F. W. Esterbrook, F. E. Anderson, James H. Tolles, George 
E. Anderson and Bilbert Wheeler. l 


PAINESVILLE, OHIO—The eighty days’ option which outside 
parties had secured on three-fourths of the stock of the Commer- 
cial Electric Light Company has expired. It is understood that 
the parties have given up the idea of securing control of the 
plant as the price asked was too high. 


EUSLEY, ALA.—The citizens of Eusley, Ala., have voted to 
erect a municipal lighting plant. A bond issue will be authorized. 
There are now but ten arc lights in the streets, which cost the 
city between $800 and $900 per year. At least fifty such lights 
are necessary to properly light the streets. 


OTTAWA, QUE.—The city of Ottawa and the Consumers’ Com- 
pany have reached an agreement by which the city pays thre 
latter the sum of $200,000 for its plant, the company, however, 
to hand over to the city only $3,000 worth of the $10,000 stock 
on hand, this making the price equivalent to $207,000. 


CHBSTER, PA.—The new track along the Philadelphia, Balti- 
more & Washington Railroad, known as No. 1, has been put into 
use for passenger service between Glenolden and Darby, taking 
in Folcroft, Sharon Hill and Academy etations. The four-track 
system is now completed between Chester and Darby. 


PONTIAC, MICH.—The Clinton River Power Company has been 
organized with a capital stock of $75,000, of which $40,000 is paid 
in. The company will generate electricity at Amy by means of 
water power and sell it in Pontiac for commercial purposes. The 
plans contemplate the ultimate erection of three dams. 


INDIANAPOLIS, IND.—Judge Carter, of the Superior Court, 
has ordered that the property of the Home Heating and Lighting 
Company, which has been in the hands of a receiver for a year, 
be turned over to the People’s Light and Heat Company, accord- 
ing to a contract entered into recently by the latter and the 
board of public works. á 


BELOIT, WIS.—The common council has rescinded the ten-year 
contract with the Beloit Electric Company for lighting the streets 
of the city. This was done because of the failure of the company 
to carry out extensions and improvements as agreed upon in the - 
contract. The company will continue to light the streets from 
month to month at the present rates. 


TURNERS FALLS, MASS.—The Franklin Electric Light Com- 
pany at its anual meeting elected these officers: president, J. F. 
Bartlett; treasurer, W. C. D. Thomas; secretary, E. I. Cassidy: 
directors, the above and W. D. Russell, Porter Farwell, C. W. 
Schuler and C. W. Hazelton. The company will at once prepare 
for a considerable extension of its business. 


SANFORD, ME.—The Alfred Light and Power Company, which 
is controlled by the Atlantic Shore Line, has taken over the 
Linscott and Ester water privileges which were purchased of Bod- 
well Brothers some time ago. In developing these privileges, they 
will make one privilege at the Ester dam and that will give them & 
water power capable of developing 800 horse-power. 


SYRACUSE, N. Y.—The entire system of the Syracuse Rapid 
Transit Company will be overhauled this summer so far as possible. 
Nearly 200 extra men are at work and will be employed until late 
in the fall. The sum of $200,000 will be expended, making the 
work which will be done this summer the most important mat the 
company has ever taken up during a single season, 


LARAMIE, WY0O.—The city council has granted a twenty-year 
electric light franchise to Alfred E. Kalter, of Indianapolis, and 
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entered into a ten-year contract for lighting the streets and public 
buildings of the city, the price being fixed at $10 per month for 2,000- 
candle-power arc lamps, $6 for 1,200-candle-power are lamps and 
ninety cents a month for sixteen-candle-power incandescent lamps. 


WHEELING, W. VA.—A large amount of stock in the Ohio 
Valley Electric Light and Power Company, which was recently 
incorporated from the union of the Benwood & McMechen Electric 
Light Company and the Home Electric Light Company, of Mc- 
Mechen, has changed hands. It is understood that William and 
August Schad and Michael Deegan have sold out and that the 
purchasers are backed by William Snider, president of the com- 
pany. 


NORRISTOWN, PA.—The Montgomery Traction Company, which 
recently purchased the Norristown & Lansdale trolley road, at a 
meeting decided to make a number of improvements to the road, one 
of which is a thirty-minute service instead of an hourly one. The 
following directors were elected: T. M. Dodson, S. B. Linderman 
and Francis Weiss, Bethlehem; T. A. H. Hay, Easton; M. P. Mc- 
Grath, Worcester, Mass., and Robert M. Petty, Washington. W. 
O. Hay, of Easton, was elected president, and George A. Reed, of 
Bethlehem, secretary and treasurer. 


LIMA, OHIO—General Manager Bendure has announced the 
leasing of the Lima Electric Railway and Light Company’s proper- 
ties to the Lima & Toledo Traction Company, of which W. Kelsey 
Schoepf, the western representative of the Widener-Elkins Syndi- 
cate, is president. The lease is effective July 1. Further announce- 
ment was made that the Lima-Toledo line would be completed 
north as far as Leipsic by late fall, and that cars of the new holding 
company have already been ordered. The contract for the new line 
has been let to the Buckeye Construction Company. 


MONTGOMERY, ALA.—The Pea River Power Company, with 
headquarters at Elba, Ala., has filed notice of its incorporation with 
the secretary of state. The capital stock is stated at $100,000. 
This company proposes not only to light the city of Elba with 
electricity, but to supply heat and power and electricity for all com- 
mercial and domestic purposes. The incorporators are Charles 
Henderson, H. D. Boyd, J. M. Garrett, B. W. Page, Y. W. Rainer 
and W.: B. Perdue. The headquarters of the company will be in 
Elba, but the plant will be some distance from the city. 


TOLEDO, OHIO—A merger of the Toledo Gas Light and Coke 
Company and the Toledo Heating and Lighting Company has been 
effected. A new corporation, the Toledo Gas, Electric and Heating 
Company, takes over the two plants and wili operate them. The 
combining of these two companies has been in progress more than 
a year. The purchasing syndicate, mainly local capitalists, is 
- composed of Thomas H. Tracy, James S. Bailey, Jr., J. K. Secor, 
W. F. Robinson, Lawrence B. Pierce, of St. Louis, and a Cincinnati 
party. The capital stock of the new corporation is $2,500,000. 


NEW YORK, N. Y.—The Glen Cove Railroad Company, which 
operates a short line in that village, and which is believed to be 
controlled by the Long Island Railroad Company, has announced 
that it proposes to extend its line through several streets in Glen 
Cove, and will also purchase a right of way, from private owners, 
for a trolley line to Sea Cliff, which is taken as an indication that 
the line will eventually reach Mineola and connect with the present 
system of the New York & Long Island Traction Company, now 
jointly owned by the Long Island Railroad Company and the Inter. 
borough Rapid Transit Company, of New York. 


NATCHEZ, MISS.—The board of aldermen of Lake Providence 
has granted to the Lake Providence & Gouldsboro Railway and 
Power Company, chartered on May 31, last, a franchise for twenty- 
five years for the purpose of building, equipping and operating an 
electric railway from Lake Providence to the Gouldsboro suburb, 
and to Lake Providence Landing. The line is to pve three miles 
long, and to be extended later. The officers of the company are: 
Joseph L. Fischer, president; W. Ð. Dunn, vice-president; Edward 
J. Hamley, secretary and treasurer; Victor M. Purdy, W. T. Tyler, 
Joseph E. Ransdell, directors, and A. B. Sanders, manager. 


' READING, PA.—Application has been made to Governor Penny- 
packer for a charter for the incorporation of a new company to 
be known as the Cumru Township Electric Light, Heat and Power 
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Company. The incorporators named in the application are Wm. 
F. Krick, Henry H. Yost and George W. Wagner. The capital 
is $5,000, divided into $25 shares. Mr. Krick is the president. 
The new company intends supplying light and power to residents 
of Shillington, Edison and that section. Current will be gener- 
ated at the plant of the Sinking Spring Electric Light Company 
and feed wires will be erected to Shillington and vicinity. Work 
will begin as soon as the charter is granted. 


KNOXVILLE, TENN.—At the annual meeting of the stock- 
holders of the Knoxville Traction and Knoxville Electric Light and © 
Power companies the following officers were elected for the Knox- 
ville Traction Company: president and general manager, Charles 
H. Harvey; vice-president, W. S. Shields; secretary, Leon Fender; 
treasurer, H. T. Bunn. Directors: Charles H. Harvey, W. S. Shields, 
A. H. Ford, G. W. Bacon, G. H. Davis, J. K. Newman, E. E. Mo- 
Millan. The officers elected for the Knoxville Electric Light and 
Power Company are as follows: president, Charles H. Harvey; 
vice-president, G. H. Davis; treasurer, H. T. Bunn; secretary, Leon 
Fender. The same board of directors was elected. 


SALT LAKE CITY, UTAH—The Salt Lake county commis- 
sioners have granted to Emil J: Raddatz a franchise to build 
and operate an electric transmission system from Big and Little 
Cottonwood cañons to Bingham Junction and Sandy, the line to 
be completed by next January, and the cost of the construction to 
be $500,000. The president of the company is J. J. Chambers; 
vice-president, W. J. Craig; secretary, Ð. J. Brake; treasurer, C. O. 
Ellingwood; general counsel, Bismark Snyder. Samuel Levy, 
Gideon Snyder and Mr. Raddatz, with the above officials, form 
the directorate. The capital stock is $1,500,000, and the company 
will operate wholly in the county, outside of the city, with the 
intention of extending operations to Bingham and Park City. 


GREENFIELD, CT.—A bargain has practically been struck 
between the Connecticut Valley Street Railway Company on one 
hand and the Greenfield Electric Light and Power Company on 
the other, for power to operate the entire system, so far as may 
be needed beyond the power furnished by the plant at Millers 
Falls, which is to be retained. No contract has been signed as 
yet, but it is expected that one will be very soon. Rights have 
been secured for a pole line from Greenfield to Hadley, a distance 
of twenty-three miles. At Hadley a substation, in an independent 
building, will be erected. High-tension power by the three-phase 
system will be transmitted. To change over to the new system 
an expenditure of $50,000 is necessary. To care for this, stock 
and bonds will probably be issued. 


SHERMAN, TEX.—At a meeting of stockholders of the inter- 
urban railway from Sherman to Gainesville via Whitesboro, a board 
of directors for the first year was elected as follows: H. A. Has- 
singer, New Orleans; John King, Gainesville; Judge Henry L. 
Lazarus, New Orleans; H. G. Stinnett, Sherman; W. R. Brents, 
Sherman; J. M. Buchanan, Whitesboro; S. B. Cowell, Whitesboro; 
Henry Bier, Gainesville; Geo. E. N. Ball, Gainesville; O. F. Hailey, 
Gainesville. These directors in turn held a meeting and elected 
officers as follows: G. A. Hassinger, president and general manager; 
John King, vice-president and assistant general manager; Henry 
Bier, secretary and treasurer. The company, which will be 
chartered as the Gainesville, Whitesboro & Sherman Railway Com- 
pany, will be capitalized at $500,000. 


TRENTON, N. J.—A certificate of reorganization of the Prince 
ton Lighting Company has been filed. The new corporation is 
named Princeton Light, Heat and Power Company and its author- 
ized capital stock is $250,000, divided into 5,000 shares of the par 
value of $50. The office will be in Princeton, N. J., and Richard Stockton 
will be the agent in charge. Herman Dowd, of Orange, the purchaser 
of the plant, is president and also a director of the new company. Thea 
other directors are George Whitefield Betts, Jr., Englewood; Bayard 
Stockton, Princeton, and J. H. McNeal, Philadelphia. The Prince 
ton Lighting Company was formed February 27, 1903, by the 
merging of the Hopewell Light, Heat and Power Company, the 
Princeton Electric Works and the Princeton Gas Light Company. 
It did not prove a financial success and Richard Stockton was 
appointed receiver to wind up its affairs. Recently the plant was 
sold under court of chancery proceedings and Dowd was the pur- 
chaser. The new company is formed to continue the business, 
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NEW INCORPORATIONS. 
ENTRIKEN, PA.—Woodcock Valley Telephone Company. $5,000. 


BELLEVUE, IOWA—Bellevue Telephone Company. Capital 
changed to $5,000. 
MAYSVILLE, KY.—Maysville, Carlisle, Millersburg & Paris 


Traction Company. $30,000. 


GALESBURG, ILL.—The Galesburg Union Telephone Company. 
Capital increased from $150,000 to $250,000. 


NEW BRITAIN, CT.—The Farmington Valley Telephone Com- 
pany. Absorbed the Sharon Telephone Company. 


KANKAKEE, ILL.—Kankakee Electric Railroad Company, Kan- 
kakee. Capital increased from $60,000 to $100,000. 


AUGUSTA, ME.—Southern Power and Improvement Company. 
$10,000. President and treasurer, I. L. Fairbanks, Augusta. 


CAMP HILL, PA.—The Camp Hill Illuminating Company. $5,000. 
Directors: Naudain Hamilton, George Nauman and Robert C. 
Neil, Jr. 


DENVER, COL.—Citizens’ Electric Power and Manufacturing 
Company. $50,000. Incorporators: G. H. Sethman, C. M. Smith, 
G. W. Gillespie. 


NEW YORK, N. Y.—The Clark Electric Manufacturing Com- 
pany. $100,000. Directors: G. W. Kyburg, T. J. Conry and O. P. 
Nevin, New York. 


ROODHOUSE, ILL.—Roodhouse Light, Heat and Power Com- 
pany. $30,000. Incorporators: E. C. Kreider, Sr., W. J. Kreider, 
Nellie C. Kreider. 


JASONVILLE, IND.—The Jasonville Electric Company. $9,000. 
To operate lighting plant. Incorporators: H. L. Hyatt, J. H. Par- 
sons, H. L. Hannah. 


EVANSVILLE, IND.—Evansville & Mt. Vernon Electric Railway, 
Evansville, Ind. Capital stock increased from $10,000 to $300,000. 
Fred W. Reitz, secretary. 


CHAGRIN FALLS, OHIO—The Home Telephone Company. 
$10,000. Incorporators: T. F. Ryan, W. R. Nutt, J. T. Daniels, R. J. 
Brown and James Hiven. 


MONTPELIER, VT.—The St. Johnsburg Electric Company. 
To purchase and sell water power, real and personal property, and 
to do a general! electrical business. 


READING, PA.—Reading Illuminating Company. $100,000. 
Directors: Daniel J. Driscoll, Reading; Gustavus Ulbrecht, Brook- 
lyn; Ralph W. Gifford, New York. 


JERSEY CITY, N. J.—Merchants and Miners’ Telephone and 
Telegraph Company. $500,000. Incorporators: Sidney R. Perry, 
Joseph Gales, Jr., James L. Stewart. 


CHICAGO, ILL.—Illinois & Wisconsin Railway, Chicago, $10,- 
000. Incorporators: G. M. Stevens, Henry Lutzenkirchen, G. W. 
Bryson, H. K. Crafts, C. E. Crafts, Chicago. 


TEXARKANA, TEX.—The Texarkana Telephone Company. 
$150,000. To construct and operate telephone lines in Arkansas, 
Louisiana, and Texas. W. P. Harrison, president. 


ST. PAUL, MINN.—The Villard Telephone Company. $10,000. 
Incorporators: C. F. Angell, E. L. Scovelle, B. A. Angell, L. F. 
McGray, W. R. Burter, A. EB. Clark and J. W. Burter. 


NIAGARA FALLS, N. Y.—Niagara Falls & Lockport Railway 
Company. $200,000.  Incorporators: Edward Michael, Clark L. 
Ingham, Buffalo; S, P. Franchot, and others, Niagara Falls. 


BOGOTA, N. J.—Rio de Janeiro Telephone Company. $1,500,000. 
Incorporators: Charles H. Sisson, Bogota, N. J.; Isaac Gilbert, 
Jersey City; Frank H. Richmond, New York; Henry A. Robinson, 
Yonkers, N. Y. 


STEWARTSVILLE, N. J.—The Stewartsville Telephone Com. 
pany. $10,000. Incorporators: Benj. F. Strader, Michael E. Dowling, 
William Y. Rush, Frank W. Curtis, John W. Flynn, J. Ed. Weller, 
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Samuel F. Schillinger, Stewart A. Schillinger, John C. Boyer, 
Harry E. Fry, John S. Stone, W. K. Thompson, Henry H. Stone, 
Stewartsville. 


FORT RITTER, IND.—The Tri-County Fort Ritter Telephone 
Company. $5,000. Directors: Harvey Dixon, William P. Holland, 
Joseph P. Allen, Thomas Faris, Robert N. Flinn, Henry Woolery 
and W. H. Reed. 


ST. LOUIS, MO.—The Farmers’ Consolidated Telephone Com- 
pany. $50,000. Incorporators: Hans Berger, N. J. Holmky, E. G. 
Emstevdt, Edward Paulson, Martin Strandford, O. E. Lernd and 
V. C. Peterson, of Sacred Heart. 


LIVE OAK, FLA.—Live Oak & Perry Railway Company. $2,000,- 
000. To build one hundred and sixty-five miles of railroad, from 
Jacksonville to St. Marks, passing through the counties of Duval, 
Baker, Columbia, Suwannee, Lafayette, Taylor, Jefferson and 
Wakulla. 


ST. LOUIS, MO.—The Deerwood & Bay Lake Telephone Com- 
pany. $3,000. Own and operate telephone lines between Deerwood 
and Bay Lake and other points within Crow Wing and Aitkin 
counties. Incorporators: A. N. Gray, David Archibald and A. A. 
Miller, of Bay Lake; H. J. Hege and O. C. Coffin, of Deerwood. 


TELEPHONE AND TBLEGRAPH, 


MIDDLETOWN, N. Y.—Mayor Hornbeck, of Middletown, has 
vetoed the franchise granted by the common council to a new inde- 
pendent company, the Middletown Telephone Company. 


LEE, MASS.—The Lee selectmen have refused the petition of the 
New England Telephone Company for pole locations in Centre street 
and in South Lee, and have reserved decision on the petition for 
poles in several other streets. 


BOONVILLE, N. Y.—The Home Telephone Company, of Boor- 
ville, has bought the right of way and is putting up a line from 
North Gage Corners to Crooked Brook. It has shortened the route 
considerably, as the old line went out of the way to some extent. 


HUNTINGDON, PA.—The Woodcock Valley Telephone Company 
has been chartered with a capital of $5,000. It is to build a line from 
Entrekin, Lincoln township, Huntingdon County, to Williamsburg, 
Porter township, Blair County. D. M. Summers, of Entrekin, is 
the treasurer. 


HASTINGS, IOWA—The Mutual Telephone Company has the 
majority of its telephones installed, and is now ready to begin busi- 
ness. The exchange will be in connection with Emerson, Henderson 
and one line from the South immediately. Four or five more lines 
will be put in as soon as the farmers are over the busy season. 


LINCOLN, NEB.—The Lincoln Telephone Company is improv- 
ing its service by replacing its overhead single wires by compact ° 
cables. It expects by October 1 to do away entirely with single 
wires, and in their stead will be the cables which will enable it 
to do away with most of the cross-arms that make the poles so 
unsightly. This applies to practically all of the lines not now in 
underground conduits. . 


LOWVILLE, N. Y.—The Black River Telephone Company has 
completed the construction of an exchange line and a toll line from 
Lowville to New Bremen. The toll rate will be ten cents. The Cen- 
tral New York Telephone and Telegraph Company formerly had a 
toll station at a store in New Bremen, but since the destruction 
of the store by fire last spring there has been no telephone con- 
nection with New Bremen. 


NAPLES, N. Y.—The Ontario & Steuben Telephone Company has 
elected new officers. A large amount of new stock has been taken 
and the lines have been extended in all directions. The officers are: 
president, William Waite, Atlanta; secretary, George A. Bolles, Naples; 
treasurer, W. H. Housel, Naples. These are ex-officio directors, and 
additional directors are D. D. Cottrell, North Cohocton; H. W. 
Blake, F. W. James and J. E. Lyons, Naples, 


MILWAUKEE, WIS.—Two applications have been made to the 
city council for telephone franchises. One is by the West Shore 
Telephone and Telegraph Company and the second drawn up by 
Attorney E. H. Bottum at the request of Minneapolis capitalists 
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under the name of the Milwaukee Home Telephone Company. A 
hot fight is expected between the backers of the two propositions. 
as it is certain that the council will not grant franchises to both. 


GRAND RAPIDS, MICH.—At the annual stockholders’ meeting 
of the Citizens’ Telephone Company it was voted to increase the 
capital stock from $2,000,000 to $3,000,000, the increase to be used 
solely for improvements to old properties and extensions of the 
business. The motion to increase was unanimously adopted. The 
old directorate was reelected and comprises C. F. Rood, E. B. Fisher, 
L. J. Rindge, Phillip Graham, J. B. Ware, G. W. Perkins, Edward 
Fitzgerald, C. E. Perkins, W. J. Stuart, E. G. Studley and R. D. 
Graham. The earnings for the year were given at $418,411.27 with 
expenses of $383,672.75, including dividends amounting to $139,551.63 
during the year. There was carried to the surplus fund account 

24,768.52. 


SALT LAKE CITY, UTAH—The directors of the Rocky Moun- 
tain Bell Telephone Company have authorized the preparation of 
plans for and the immediate undertaking of some expensive improve- 
ments and alterations in the company’s building on State street. 
The plans include the addition of two stories to the structure, 
making five in all, and the erection of a five-story addition seventy- 
seven feet long in the rear of the main building on land owned by 
the company. The completion of this work will give the Rocky 
Mountain Bell Telephone Company one of the largest buildings in 
the United States. Every inch of the space in the enlarged struc- 
ture will be devoted to telephone purposes. So rapid has been the 
growth of the company’s business during recent years that the 
shortage of room in the present building has become a severe handli- 
cap to the successful handling of the system. The additions will, 
it is believed, for the company will have a building five stories 
high and 170 feet ‘deep, with a width of fifty feet, afford ampie 
facilities for some years to come. 


TROY, N. Y.—The Commercial Union Telephone Company, of 
Troy, has secured a controlling interest in the Cooperant Telephone 
Company, of Whitehall, and added these lines to its system, which 
now covers the entire eastern section of the state, as well as terri- 
tory in adjoining states. Secretary and General Manager W. Levis 
Burk, of the Commercial Union company, completed the transac- 
tion at Whitehall recently by the purchase of a majority of the stock 
held locally. The Whitehall company, with other independent lines, 
has been working in cooperation with the Commercial Union com- 
pany since it was organized. The Whitehall company has a capi- 
tal stock of $50,000, and operates more than 1,200 telephones in a 
service covering the territory from Whitehall northward to Ticon- 
deroga and eastward to Fair Haven, Hydeville, Castleton and Poult- 
ney. This system directly adjoins the territory already controlled by 
the Commercial Union company, which now extends from the Adiron- 
dacks to a point below Hudson. It is expected that an independent 
system in and about Poughkeepsie will soon be included. 


PERSONAL MENTION. 


MR. LAWRENCE CLEARE, for several years superintendent 
of the Bridgeport, Mass., electric light plant, has purchased a 
controlling interest in ‘the company operating the system, the 
Bridgeport Electric Company. 


MR. C. F. ANNETTE, chief of the bureau of communication for 
the Panama canal zone, has returned to New York after a five 
months’ service in the field. Mr. Annette has had complete charge of 
the telephone and telegraph and other lines of communication. 


MR. GEORGE HORNUNG, consulting engineer, of Cincinnati, 
Ohio, has been retained to design an entire new electric light plant 
for Reading, Ohio, to take the place of the present old plant. The 
entire system will be revised. New boilers, engines, generators, 
street lamps and line work will be required. 


MR. C. L. BRAGG has been appointed manager of the Jackson- 
ville, Fla., telephone exchange of the Southern Bell Telephone 
Company, succeeding Mr. L. G. Moore resigned. Mr. Bragg has 
been connected with the company at Tampa and other places for 
a number of years. 


MR. E. E. HUNGERFORD, who for twenty-one years managed 
the Rome, N. Y., office of the Western Union Telegraph Company 
and who retired some eighteen months ago because of ill health, 
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is again in charge of this office. Mr. J. P. Wooster returns to 
Auburn, where he will manage the company’s office in that city. 


MR. LEWIS H. BEAU has assumed the management of the 
Whatcom County Railway and Light Company's property in Belling- 
ham, Wash., succeeding Mr. Francis E. Frothingham, resigned. Mr. 
Beau entered the service of Messrs. Stone & Webster seven years 
ago in Seattle, and has had a wide experience in street railway 
engineering. 

MR. HOWARD M. POST, who has been made advertising mana- 
ger of the Kellogg Switchboard and Supply Company, Chicago, Ill., 
has been connected with the engineering department of the com- 
pany for the past four years. Before this he was with the Western 
Electric Company. Mr. Post has had a wide experience, not only 
as a constructing engineer, but as a designer and builder of tele- 
phone apparatus. In addition to his duties of advertising manager 
he will have full charge of all publicity of the company. 


ELECTRICAL SECURITIES. 


The market during the week remained fairly steady with little 
or no interest shown outside of profit taking at the end of the 
Saturday morning sessions and professional manipulation in general. 
Despite the lack of public interest, however, the outlook for trade. 
is so good that buoyancy is the order of the day. The official con- 
firmation, through the government August crop report, of the en- 
couraging news concerning crops, has been sent out from 
various agricultural stations. It is no longer denied that the present. 
and future business and financial outlook is such that there is 
every indication of a season of prosperity approaching, if not on 
a par with, the best which we have yet experienced. 

The decision of the peace ambassadors from Russia and Japan 
to prolong the conference until every condition shall have been con- 
sidered improves the possibility of peace as an outcome of their 
deliberations, and, of course, strengthens the foreign market, which 
can not but have a stimulating effect upon our own exchanges. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 12. 


New York: Closing 
Brooklyn Rapid Transit...................- 691% 
Consolidated Gas......... 0... cee eee eee eee 190 
General. BleCClri¢s.c255 40 654,594 Se Se tao EG 184 
Interborough Rapid Transit................ 219 
Kings County Electric.................0 000. 200 
Manhattan Elevated................02. 2c eee 1664 
Metropolitan Street Railway................ 1273% 
New York & New Jersey Telephone........ 168 
Westinghouse Manufacturing Company...... 170% 


While there was some buying in local tractions during the week 
prices remain about stationary. Interborough, however, made a sub- 
stantial gain, with Manhattan Elevated and Metropolitan Street 
Railway improving a fraction of a point. 


Boston: Closing. 
American Telephone and Telegraph........ 138% 
Edison Electric Illuminating................ 254 


Massachusetts Electric...............00 2c eee - 60 
New England Telephone.................0-6. 138 
Western Telephone and Telegraph preferred 99 
The local market was quite active at the end of the week, Edison 
Electric Illuminating making a notable advance. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 83 
Electric Storage Battery preferred........... 83 
Philadelphia Electric...............c eee eeee 8T 
Philadelphia Rapid Transit................. 29 
United Gas Improvement................... 99 

Chicago: Closing. 
Chicago Telephone..............cccc cee eceee 135 
Chicago Edison Light.................00058- 155 
Metropolitan Elevated preferred............. 64% 
National Carbon common.......ssssssssse.. 64 
National Carbon preferred...............26- 115% 
Union Traction common..............22e00. 30 
Union Traction preferred.............20008- 37 
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ELECTRIC RAILWAYS. 


WHITESTONE, N. Y.—The Whitestone Association has decided 
to build a road with local capital. The road will cost about $75,000. 


FRBEPORT, ILL.—The Freeport Railway, Light and Power 
Company will install a 500-horse-power generator, to cost $10,000. 


OTTAWA, ILiL.—Work on the grading of the right of way for 
the interurban electric line between Princeton and Ladd will begin 
early in September. 


EVERETT, WASH.—The city council has granted a franchise 
to the Rapid Railway Company which purposes to build a trolley 
road northward from Everett, Wash. 


MUNCIE, IND.—It is reported that contracts will be let for 
grading the right of way for the new line of the Indianapolis, 
New Castle & Toledo Dlectric Railway Company. 


MERIDEN, CT.—It is announced that construction will be 
started in the near future on the trolley road which is to con- 
nect Meriden and Cheshire. The charter was obtained two years 
ago. 


DASTON, PA.—The Blue Ridge line, the State Belt line, both 
of which are operating over most of their right of way, and the 
interests represented by former Congressman Mutchler, of Easton, 
have signed an agreement to consolidate. 


CHATTANOOGA, TENN.—J. H. Warner, president of the 
Chattanooga Electric Railway Company, has made official announce- 
ment that immediate work will be inaugurated on an extension 
of the Lookout mountain line of that system to the Georgia state 
line. 


FRANKLIN, IND.—The Indianapolis, Hartford City & Celina 
Traction Company has been granted a fifty-year franchise by the 
town board at its last meeting. The ordinance granting this fran- 
chise requires that the proposed road be built and put in operation 
within one year. 


LEXINGTON, KY.—The Central Kentucky Traction Company, 
which was organized a few months ago by local capitalists, has 
secured rights of way along the Richmond and Tates Creek pikes 
for the construction of an electric interurban railroad between 
Lexington and Richmond. 


ELIZABETH CITY, N. C.—The Carolina Coast Railway Com- 
pany has been organized to build from Norfolk to Beaufont. The 
officers are: president, W. B. Roper, of Norfolk; secretary, W. T. 
Harris, Norfolk; directors, W. B. Rodman, Thomas Duncan, W. 
B. Roper, W. T. Harris and W. C. Rodman. 


WALNUT RIDGE, ARK.—The Walnut Ridge-Hoxie Light, Power 
and Transit Company will soon begin the work of extending the 
electric car line from the railroad crossing to the Young Men’s 
Christian Association at Hoxie. There has been some talk of 
extending the line on to Cloverbent, or possibly Newport, in the 
near future. 


ALTON, ILL.—The Alton, Jacksonville & Peoria Traction Com- 
pany has a corps of engineers and surveyors and will begin sur- 
veying the right of way for the electric road which the company 
proposes to build from Alton to Peoria. The surveying party has 
started from Alton surveying north, and expects to complete the 
survey within forty days. 


ELMIRA, N. Y.—The Elmira & Seneca Lake Railroad, the elec- 
tric line sixteen miles in length connecting Seneca Lake, Watkins 
and Watkins Glen with Horseheads, the northern terminus of the 
lines of the Elmira Water, Light and Railroad Company, has been 
purchased by the Lackawanna Railroad Company and will be 
operated by that company. 


HACKENSACK, N. J.—It is announced that within the next 
few weeks work will be commenced on the trolley road of the 
State Line Traction Company. This concern proposes to extend 
the line of the Public Service Corporation in North Paterson to 
Ridgewood before the fall, and it is the ultimate intention of the 
company to extend its system to the New York state line, touch- 
ing Hohokus, and then running to Greenwood Lake. 


PATERSON, N. J.—The project to build a trolley line to Green- 
wood Lake is again agitated. The line is to start at Singac and 
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go through Wayne, Mountain View, Pompton Plains and Pompton, 
where a branch will run to Butler, four miles distant. The main 
line will continue from Pompton to Midvale and Hewitt, past 
Coopers, the Lakeside and the Ferncliffe, in Orange County. The 
line, according to the plan, would be about twenty-five miles long. 


RUTLAND, VT.—United States Circuit Judge Hoyt H. Wheeler, 
at Brattleboro, has appointed General Manager David Fox, of the 
Rutland Street Railway Company and allied concerns, of Rutland, 
receiver. This is the result of the petition of Douglass Robinson, 
receiver of the Merchants’ Trust Company, of New York, in which 
Vermont concerns are heavily bonded. The receivership will not 
affect the operation of the plants at present. 


BOSTON, MASS.—According to the present plans of the Boston 
Elevated Railway, work on the extension from Dudley street to 
Forest Hills will be begun early in September. The first work 
will be the installation of the cement foundations on which will 
rest the upright supports of steel. Already these foundations have 
been laid as far as Townsend street, this work having been done 
some two years ago, soon after the elevated road began to be 
operated. 


NEW WILMINGTON, OHIO—An effort is being made to have the 
Shenango Valley Traction Company build a branch to New Wilming- 
ton, the home of Westminster College. It is reported on goo:i 
authority that the company will go from Pulaski across country to 
New Castle, and enter the latter named place on the line of the old 
coal road and down Highland avenue. As this will bring the line 
within three miles of the college town an effort will be made to have 
a branch built. 


LIMA, OHIO—Contractor Cliff T. Wise, of Lima, has closed an 
agreement for the construction of thirty-six miles of trolley road 
paralleling the Lake Erie & Western steam line between Mun. 
cie and Portland, Ind., to be completed by October 1, for the 
McCullogh syndicate, of Indiana roads. This will leave but a 
gap of twenty-six miles to connect with the Western Ohio at Celina, 
Ohio, plans for which link are now being entertained By Cleve- 
land capitalists. 


EVANSVILLE, IND.—The county commissioners of Vanderburg 
County have granted a right of way to the Evansville & Mount 
Vernon traction line to the Posey County boundary line. The com- 
pany has thirty months in which to build the road. The Evansville 
& Newburgh Suburban Traction Company will run its Boonville 
branch to Woodmere and cut out Newburgh. Passengers coming 
from Boonville desiring to reach Newburgh will make connection 
with the main line at Woodmere. 


FRANKLIN, IND.—The board of county commissioners of 
Johnson County has granted a franchise to the Indianapolis & 
Ohio Valley Traction Company, which purposes to build from 
Indianapolis to Evansville. The company is to obtain a private 
right of way through Johnson County and is not to charge more 
than one and three-quarters cents a mile. Work is to begin by 
May 1, 1906, and the line is to be in operation between Indianapolis 
and Nashville, Ind., by May 1, 1908. 


BOSTON, MASS.—The Uxbridge & Blackstone Street Railway 
Company has been authorized to issue additional capital stock 
amounting to $40,000, the proceeds to be used for paying indebted- 
ness incurred in constructing and equipping the company’s elec- 
tric railway between Whitins and Millville, Mass., via Uxbridge, a 
distance of seven miles. The company’s previous issue of stock 
amounts to $80,000 and it has a funded debt of $80,000. It began 
operating its road September 1, 1902. 


SOUTHINGTON, OT.—The trolley link which the Connecticut 
Railway and Lighting Company has been building between Che- 
shire and Milldale is practically completed. A car containing the 
officials of the company has been run over the line and at an 
early date the line will be formerly inspected by the railroad 
commissioners. After their certificate of approval has been secured 
a regular service will be established. It is expected that the road 
will be in operation within ten days. 


NIAGARA FALLS, N. Y.—The Niagara Falls & Lockport Elec- 
tric Railway Company has been incorporated with a capital of 
$200,000 to build a road connecting by the most direct trolley 
route Niagara Falls and Lockport. The proposed line will be about 
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twenty miles long. The directors include a number of well-known 
Buffalo men, viz.: Edward Michael, Clark L. Ingham, W. D. Ingham, 
and John M. Bradford, also S. P. Franchot, William P. Baker and 
James S. Simmons, of Niagara Falls. 


OWOSSO, MICH.—G. H. Stephenson, of Philadelphia, and J. D. 
Leland, of Durand, have been granted a franchise for a street 
railway through Owosso by the village council. The said road 
is to be built and in operation by December 1, 1906, and is a con- 
tinuance of and will be part of the Owosso and Corunna present 
electric street railway now in operation at the above places. The 
road will also be built to Durand and when completed there will 
be about ten miles of track of said road. 


WAYNESBORO, PA.—The Hagerstown & Waynesboro Electric 
Street Railway Company has been organized at Waynesboro with the 
following directors: J. A. Strite, Hsq., Chambersburg; Jacob S. 
Lesher and W. T. Omwake, Waynesboro; John W. Feldman, Hagers- 
town; W. A. Morgart and Roderick Clary, Cumberland, Md. Mr. 
Morgart was chosen president and Mr. Clary treasurer. The capital 
stock is $25,000. The company will build to state line and has 
three ways by which it can enter Waynesboro. 


OKLAHOMA CITY, O. T.—Dyke Ballinger, of Anadarko, is cited 
as authority for the statement that an electric railroad will be 
built from Oklahoma City to Anadarko via Chickasha. This is sup- 
posed to be a part of the proposition under way for some time, 
of building a line connecting Anadarko, Chickasha, El Reno and 
several other western cities with Oklahoma City. It is said that 
a survey of a portion of the route has been completed and Chicago 
parties are reported as being interested in the project. 


LANCASTER, PA.—A company has been organized by Lan- 
caster County capitalists to build a trolley line, six miles long, 
between Mount Joy and Elizabethtown. The line will be built on 
the Harrisburg turnpike. Rheems and Florin will be touched by 
the road. A new trolley road between Lancaster and Mount Joy 
is half completed. When the six-mile extension road to Elizabeth- 
town is built there will be but three miles more interval to Cone- 
wago, the southern terminus of the Cornwall & Lebanon Railroad. 


HARTFORD, CT.—At the annual meeting of the Hartford & 
Springfield Street Railway Company directors and officers were 
elected and it was voted to purchase the Rockville, Broad Brook & 
East Windsor street railway at once. Those elected were: directors, 
Willlam A. Tucker, Boston; Chauncey Eldridge, Boston; John C. 
Rice, Boston; Henry S. Newton, Enfield; Lewis Sperry, South 
Windsor; Francis R. Cooley and Arthur Perkins, Hartford; officers, 
president, William A. Tucker; secretary, Arthur Perkins; treasurer, 
Chauncey Eldridge; superintendent, Henry S. Newton. 


PITTSBURG, PA.—Charters have been granted for seven new 
lines of passenger railways in the Sewickley valley, with a total 
of $100,000 capital, or $6,000 a mile. The charters are as follows: 
the Ambridge, Edgeworth & Sewickley; Ambridge, Sewickley & 
Osborne; Ambridge, Dixmont & Emsworth; Ambridge, Osborne 
& Haysville; Ambridge, Haysville & Glenfield; Ambridge, Glenfield 
& Dixmont; Ambridge, Leetsdale & Edgeworth. The incorporators 
for all these companies are D. O. Black, W. H. Keech, W. D. Allison, 
E. B. Wilson and J. N. Jarvis. The united lines will be about 
sixteen miles in length. 


BOONVILLE, IND.—At a meeting of the city council a fran- 
chise was granted the Pvansville, Suburban & Newburg Electric 
Railway in the city of Boonville. The franchise gives the com- 
pany the right to extend its line to the public square and to select 
one of two routes, coming in either from the north or south. It 
also gives the company the right to carry passengers and express 
by electricity and freight by steam. It was stated by the repre- 
sentatives of the company that work will be commenced on the 
new line from Woodmere to Boonville as soon as the right of 
way is complete, and that cars will be running by January. 


MARYSVILLE, COL.—The survey of the route for the electric 
road which will run between Grass Valley and Auburn has been 
completed between these two points and the surveyors will now 
turn their attention toward the line leading into Marysville, com- 
mencing at the lime kiln, where the Marysville road leaves the 
Auburn road. Two bridges will be necessary between Grass Valley 
and Auburn, but they wil] not be expensive ones. The rights 
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of way have been secured in nearly every instance, and the work 
of construction depends upon the way in which the farmers between 
Marysville and Grass Valley treat the company in the way of 
rights of way. 


SHAWNEE, O. T.—The Oklahoma Electric Railway Company, 
with $250,000 capital, has been incorporated for the purpose of 
building an electric line from Tecumseh to connect with the Shawnee 
Traction Company’s lines in Shawnee. The money for the line 
has been subscribed, and Alfred Hare, a Tecumseh banker, presi- 
dent of the new corporation, is in the East securing the material. 
A large amount of money will be used in fitting up a great amuse- 
ment park on the North Canadian river, between the Santa Fe 
shops and Tecumseh. The new line will unite into one the city 
of Shawnee, with its 20,000 people, and Tecumseh, with 7,000 more, 
the two towns being nearly united now. 


HARTFORD, CT.—The Shaw interests of Boston, by which the 
Boston & Worcester street railway is operated, will begin work 
within the next thirty days upon the construction of the Hart- 
ford & Worcester Street Railway, which will run by what is nearly 
a straight line between these two cities. The new road will be a 
continuation of the Boston & Worcester, and will be backed and 
operated by the same interests, although under a different cor- 
poration name. Upon the completion of the new road it is thought 
probable that the two will be merged. The Hartford & Worcester 
road will run through a promising territory, ensuring financial suc- 
cess, and it will furnish the Boston & Worcester road with a tremend- 
ous feeding territory. It is planned to run a direct branch from East 
Brimfield into Springfield by way of Monson. 


ATLANTA, GA.—An electric line will be constructed in the near 
future which will more closely connect Macon with Atlanta, a char 
ter having been granted to the Atlanta-Macon Interurban Railway 
Company. The charter was granted to Thomas B. Felder, of At- 
lanta; Charles J. Canfield, of Chicago; George W. Swigart, W. H. 
Turnbull and C. C. Young, of Manistee, Mich.; J. Albert Johnson, 
of Greenwood, Ind.; William F. Wacher, of Indianapolis, Ind.; Graf- 
ton Johnson, of Greenwood, Ind.; James B. Nelson, of Greenwood, 
Ind.; George H. Williamson, of Atlanta. The capital stock of ths 
company is $100,000, divided into 1,000 shares of $100 each. The 


route from Atlanta is in a southeasterly direction through Fulton, 


Clay, Henry, Spalding, Pike, Monroe and Bibb counties. The road 
will run through Jonesboro, Hampton, Griffin, Barnesville and 
Forsyth. 


SCRANTON, PA.—Ninety per cent of the stock of the Scranton, 
Factoryville & Tunkhannock Electric Railway Company has been 
acquired by the Northern Electric Railway Company and a trolley 
road from Scranton to Tunkhannock by way of Factoryville is 
assured. There will be a spur of the road running from Glenburn 
and lake Winola, a beautiful body of water twenty miles from 
Scranton. The roads were chartered virtually for the same terri- 
tory and each has secured valuable rights of way. These rights 
will be combined and the most feasible selected. The president 
of the Tunkhannock company is James P. Dickson, of Scranton. 
The officers of the Northern company are Dr. A. J. Connell, presi- 
dent; E. H. Ripple, secretary and treasurer; T. J. Foster, Scranton; 
R. B. Day, Wilkesbarre; E. L. Fuller, Long Island; H. A. Connell 
and the Hon. W. L. Connell, of Scranton, directors. The distance to 
be covered by the projected road is about thirty-five miles. 


PITTSBURG, PA.—Arrangements have been made by H. P. Tay- 
lor & Company, of Pittsburg, for the underwriting of $400,000 of an 
issue of $1,000,000 of bonds of the Erie, Cambridge, Union & Corry 
Railway Company, and the contract for the construction of the line 
has been awarded to the Bessemer Construction Company, of Pitts 
burg. It is expected that the road will be completed early next 
spring. The new electric line will be forty-two miles long and 
will run from Erie, on lake Erie, through Langdon, Godard and 
Samson to Waterford, where a “Y” is formed. One branch extends 
southwest through Mill village and Millers station to Cambridge 
Springs, the famous summer resort of northwestern Pennsylvania. 
Another branch runs southeast from Waterford through Le Boeuf, 
Union City, Elgin and Louell to Corry. The line is being built on 
private right of way, with T-rails, and it is estimated that the run 
from Erie to Cambridge Springs will be made in one hour. Each car 
will be equipped with four fifty-horse-power motors, capable of 
operating the car at a speed of forty miles an hour. '’ 
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INDUSTRIAL ITEMS. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, Pitts- 
burg, Pa., has distributed a data-sheet for type D, form EG, size 
No. 3, gear-driven, direct-current, motor-driven air compressor. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., is calling attention to its fuseless rosettes in a neat 
flyer. These rosettes are easily and quickly installed. They are 
furnished in three styles—cleat, concealed and moulding. Samples 
will be sent upon application. 


G. M. GEST, the expert subway contractor, of New York and Cin- 
cinnati, has been awarded a contract for the construction of an addi- 
tional subway to the present system of the Cincinnati Bell Telephone 
Company, at Cincinnati, Ohio. The work is to be completed so that 
it can be used before bad weather sets in. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, Boston, 
Mass., in “Edison Light” for August illustrates the coal-conveying 
and distributing appliances at the L street station of the company. 
In addition there is the customary sprightly literature concerning 
the attractiveness and usefulness of electric service. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Kansas City, Mo.; Decatur, 
Ala.; Boise, Creighton, Neb.; Unadilla, N. Y.; Maquoketa, Ohio: 
Granite, Minn.; Charity, Mo.; Greenville, Ohio; Crystal, N. D. 


L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., manu- 
facturer of the Allen soldering specialties and commutator lubri- 
cant, has opened an office in New York city, at 97-98 Warren street. 
The company will be ably represented by Mr. A. Hall Berry, who 
will give prompt and courteous attention to all enquiries. 


MASON’'S GAS POWER COMPANY, LIMITED, Levensholme. 
Manchester, England, has issued an elaborate catalogue describing 
its methods of supplying producer gas for engines and furnaces. 
This company builds plants to make producer gas for furnace work, 
gas engines and builds the Duff patent gas producer, the Whit- 
field patent gas producer, the Weardale patent gas-fired furnace. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill, has struck a happy idea in advertising. This takes 
the form of a souvenir postal-card, having a picture in colors of its 
Iowa salesman, Mr. W. R. Hind, with the salutation, “I Am Wait- 
ing for Your Orders.” This post-card is decidedly attractive, and 
has been the means of stirring up numbers of enquiries and orders. 


THE WALLACE BARNES COMPANY, Bristol, Ct., has issued 
a handsome catalogue of the products it manufactures. This in- 
cludes small springs of every description, and the company also 
deals in wire and cold rolled steel. In addition to the matter 
descriptive and illustrative of the company’s materials there are 
considerable data relating to the mechanics and physics of the 
eubject. 


THE ATWATER KENT MANUFACTURING WORKS, Philadel- 
phia, Pa., manufacturer of ignition specialties, formerly located at 
112 North Sixth street, is now located in its new home, a modern, 
fireproof building, at 42, 44 and 46 North Sixth street, where it has 
considerably larger floor space than in its old location, and the 
facilities for increasing to a great extent the output of the igni- 
tion specialties which it manufactures. 


THE AITON MACHINE COMPANY, 126 Liberty street, New 
York city, in bulletin No. 32 describes and illustrates its new six- 
drum strands. The drums are carried in steel cradles and have 
the new tension or endless rope as preferred. The cradles are con- 
nected by cranks to an eccentric ring for keeping torsion out of 
the wires. The cradles are carried on a strong hollow centre-shaft, 
having a stationary cold-drawn tube in it. The shaft is mounted 
at the rear in a pillow block, and carries a roller head on its front 
end running between four rollers. The machine is driven from 
the front and can be used as a separate unit or in tandem with 
others. 


THE MORGAN CONSTRUCTION COMPANY, Worcester, Mass., 
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in a comprehensive and well-illustrated catalogue, entitled “Morgan 
Continuous Gas Producer,” sets the merits of this producer forth, 
together with much instructive information regarding the process 
itself and economies obtainable by its use as the most modern 
means of securing the highest heating value of fuel. An average 
efficiency of ninety-two per cent is shown in tests made by Robert 
W. Hunt & Company at the works of the Grand Crossing Track 
Company. This remarkable result speaks well for the progress 
that has been made in perfecting an automatic producer. Views 
are shown of large installations. The catalogue contains fifty six by 
nine pages with a handsome embossed cover. The New York office 
of the company is at 40 Exchange place. 


THE B. F. STURTEVANT COMPANY, Boston, Mass., is making 
a decided novelty in the way of an economizer installation for the 
American Steel and Wire Company Consolidated Works, Cleveland, 
Ohio. This equipment of 5,000-horse-power capacity, to be used 
in connection with billet heating furnaces, is the first installation 
of this kind ever made in America. The metal-to-metal joint of the 
Sturtevant economizer is capable of withstanding the high gas 
temperature, and the staggered arrangement of the pipes in the 
Sturtevant economizer presents an advantage by breaking up the 
volume of gases and compelling the particles to come in close con- 
tact with the entire heating surface. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y.. 
has recently secured a number of orders through its foreign depart- 
ment which indicates the great activity in electrical lines in 
the Far East. The following orders are of interest: Mitsui & Com- 
pany, Tokio, Japan, have purchased one three-phase, revolving-fleld, 
200-kilowatt, sixty-cycle, 2,300-volt generator; one 110-volt, seven- 
kilowatt, direct-current marine generating set with switchboard. 
Another order for the Kosaka Copper Mines, Japan, consists of one 
motor-generator, consisting of a 100-horse-power, 3,120-volt induc- 
tion motor, direct-connected to a seventy-five-kilowatt, 550-volt, 
direct-current generator. In addition to the above for Japan a 
recent order includes twenty-eight miles of single-conductor, lead- 
covered wires of various sizes, and twenty-two miles of stranded 
lead-covered cables of various sizes. Australian orders include six 
GE, fifty-eight double-motor railway equipments for the Perth elec- 
tric tramways, and one ten-kilowatt, one sixteen-kilowatt and one 
twenty-four-kilowatt storage battery booster sets for the New Zealand 
Electric Construction Company. The Siam Electricity Company, 
Bangkok, Siam, has purchased a 500-kilowatt, 550-volt, direct-current, 
two-stage Curtis steam turbine alternator, several direct-current 
pump motors and a switchboard. South African orders include two 500- 
kilowatt, three-phase, 2,300-volt, Curtis steam turbinealternator sets 
and one 450-horse-power, 2,080-volt, two-speed induction motor for 
Robinson Deep Mine; one 1,000-kilowatt, 3,300-volt, three-phase Curtis 
turbo-alternator sets and sixteen 200-volt induction motors aggre- 
gating 115 horse-power for the Consolidated Gold Fields, of South 
Africa, Limited. In addition to the above for the Far East, Brazilian 
orders come from South America, as follows: five two-motor GE 
fifty-eight equipments with B13 controllers and electric brake for 
Jardin Botanico, Rio de Janeiro. Eleven 440-volt induction motors 
aggregating 220 horse-power, forty type H transformers aggregating 
400 kilowatts with switchboard equipment for Mococa, Brazil. The 
Rio de Janeiro Tramway, Light and Power Company, Brazil, has 
purchased a 200-kilowatt, fifty-cycle testing transformer with 150,000 
volts as maximum, stepping up from 216 volts primary, and there have 
been ordered from Manaos, Brazil, two 150-horse-power, 550-volt. 
direct-current motors and one 400-kilowatt, 575-volt, direct-current 
generator for direct-connection to a Harrisburg engine. 


EDUCATIONAL. 


THE WORCESTER POLYTECHNIC INSTITUTE is adding to 
its present power plant. The machinery to be added consists of 
a 200-horse-power boiler and a compound engine rated at 175 horse- 
power, and directly connected to a sixty-cycle Westinghouse revolv- 
ing field alternator, with a complete switchboard. During the college 
year it has anticipated that a small direct-connected unit of about 
sixty horse-power will be added, and the plans already adopted call 
for a second 200-horse-power boiler and a 250-horse-power direct- 
connected steam unit. The new machine is being added to supply 
power and light for the institute, and it is hoped that it will 
leave the old equipment free for educational purposes. 
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ILLUMINATING ENGINEERING. 

Attention has been called several times to the new art of 
illuminating engineering. The art, however, is not new, but it is 
only of late that its importance has been recognized. Hereto- 
fore when a building was to be lighted the work was generally 
delegated to some one who had made a specialty of running 
clectrical wires or gas pipes, rather than one who had made a 
The methods 


adopted followed pretty rigidly those used with the older illum- 


study of illumination and the best way to get it. 


inants, and but little attention was paid to the needs of different 
rooms of buildings nor to the possibilities offered by the new 
lamps. Practice in electric lighting has adhered rather closely to 
that which had been adopted when gas was the principal illum- 
inant, and even to-day we are apt to be guided more by examples 
of satisfactory lighting rather than by the reasons which made 


them satisfactorv—that is to say, we are apt to adopt a system 


of lighting which proved excellent for some particular room, 
and apply it elsewhere without regard to the changes which 
should be made to meet other conditions. The result is frequently 
unsatisfactory lighting. Sometimes the effect is gloomy; often 
it is too glaring. 

There is a system of illumination best adapted for every 
particular room, and there are few occasions in which it would 
not be advisable to get the advice of some one who has made a 
specialty of lighting before carrying out the work. To many the 
lighting of their homes may seem too trifling a matter for expert 
advice. Viewed perhaps from the standpoint of the first expendi- 
ture this might be admissible, but every one should remember 
that economy in service is just as important as first cost; and 
more important than either is a satisfactory result, for upon it 
depends not only the comfort of those who frequent the rooms, 
but even their health. 

There are doubtless many who do not know that there are men 
who have made a specialty of this work, but there are more who 
To-day the 
illuminating engineer studies not only the best degree of light- 


do not realize how far this art has been carried. 


ing required for every room, bearing in mind for what intended, 
but he studies the best method of getting it; he is familiar with 
the characteristics of the different illuminants, and can say 
which will give the most satisfactory results in-any case. And 
this is true not only with regard to the degree of illumination 
desired, and the direction in which it shall come, but also of the 
quality of the light. None of our artificial illuminants is per- 
fect when compared with daylight as the standard. For gen- 
eral purposes a slight tinge, particularly if it be yellow, is not 
objectionable, because we are used to it; but for shops and other 
places where colors must be studied and compared, a colored 
Dght is fatal. 
meet all such requirements and to advise as to the best method 


The illuminating engineer is to-day prepared to 


of lighting streets and buildings, in each case giving due con- 
This class 


of work should appeal particularly to the electrical supply com- 


sideration to the particular conditions which prevail. 


panies and to architects: to the first because it assists them ma- 
terially in giving satisfactory service; to the latter because of the 
aid which it brings to them in their work. Poor lighting fre- 
quently upsets the most careful work of the designer of the 
building. 

The position of the illuminating engincer would seem to be 
pretty well assured, and one may hope that as his value is rec- 
ognized and his services more and more employed that the re- 
sult will be plainly noticeable. Perhaps if more attention had 
been paid to this matter in this age of reading there would be 
fewer of the younger generation wearing eye-glasses. It is an 


art which works benefit to all, and injury to none. 
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RESUSCITATION FROM ELECTRIC SHOCK. 

At the recent meeting of the Ohio Electric Light Association, 
Mr. E. E. Noble read a paper on “Resuscitation from Electric 
Shock.” 
thorough discussion. Any additional light which can be thrown 
Not only 


should every physician be familiar with the effects of an electric 


This is an extremely important topic deserving 


upon the effect of electric shocks is of great value. 


shock upon the human system, but every worker about electric 
plants of any kind who is at all exposed to shocks, even though 
of low voltage, should be taught the best methods to be applied 
to resuscitate a victim. 

As is well known, the treatment to revive a person rendered 
unconscious by an electric shock is sumilar to that used to revive 
those rendered unconscious from lack of air. Some suitable 
method of producing artificial respiration should be applied 
immediately and kept up until all possible doubt of death has 
been removed, always until a physician arrives to take charge. 
The effect of the current is first to stop the actions of the 
heart and lungs, and if these can be restored the victim will 
generally recover, provided no other injury has resulted. When, 
however, current has been applied for a longer time, the vital 
organs of the body may be so injured as to make death certain. 

That part of Mr. Nobles paper which lays stress upon im- 
mediate and faithful work with the patient we heartily endorse, 
but there is some question in regard to other portions. Results are 
given of experiments on animals with comparatively high voltage, 
from which the subject suffered no permanent injury. Current 
was drawn from a 2,300-volt supply in one case, and passed 
through the brain of a dog for one minute without any bad 
effect. , 
then emphasis is laid upon the statement that it is the amount 


Other instances equally surprising are mentioned, and 


of current which passes through the body, and not the voltage, 
which causes the damage. Unfortunately, the experiments de- 
scribed in the paper are not sufficiently detailed to enable one 
to understand exactly how they were performed, and they 
leave some doubt as to whether in speaking of a pressure of 
2,300 volts the experimenters do not mean rather the voltage 
of the supply than the voltage between the two terminals when 
applied to the animal. As is well known, the resistance of the 
body varies considerably, and the resistance of the contacts is 
probably even more important. A person might easily suffer no 
damage from shock obtained from a high-voltage supply, pro- 
vided only that there was sufficient resistance in the circuit 
of which he formed a part to reduce the current which passed 
through his body to a certain value; but this would be in 
effect reducing the voltage of the shock. It is not safe to draw 
conclusions from experiments stated so incompletely, and on the 
face of them it would be unwise to spread the feeling that elec- 
tric shocks are much less dangerous than they are supposed to be. 
It is better to be on the safe side and have a wholesome dread 
of an electric shock, rather than to be rendered careless by a 
false feeling of security. We, on the one hand, have no patience 
with those who are always speaking of the “deadly wires,” but, 


on the other hand, we prefer that those who have no business 
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about an electric system should believe that it is dangerous to 
approach. 

Holding to the opinion stated above, that it is the amount of 
current which passes through the body, and not the pressure 
applied, which causes the damage, it is suggested by Mr. Noble 
that a metallic gauze jacket be worn next to the skin by those 
who are obliged to work on electric systems; or that a system of 
metallic bracelets, worn around the upper arms and connected 
by means of flexible conductors, take the place of the metallic 
jacket. While it is conceivable that such a garment might be use- 
ful in some cases, it is a question whether, in other cases, it 
would not prove a source of danger. The object of these metallic 
protectors is to shunt any current which might pass through 
the wearer's body around the heart, and thus prevent inhibition. 
Now, suppose that contact be made by the two hands, it is a 
question how much of the current will leave the body at one 
upper arm to pass through the metallic conductors and back 
into the other arm. It might happen that the presence of this 
low-resistance portion of the circuit would cause so much cur- 
rent to pass through the hands and arms as to paralyze them, 
rendering it impossible for the victim to let go. It is possible 
that a smaller current, applied for a longer time, would cause 
Then, 


too, should by any possible accident this metallic protector 


more damage than a heavier current for a shorter time. 


itself establish a short-circuit, it is very probable that a terrible 
burn would result which might cause death; or the protector 
itself might serve to establish one good contact with disastrous 
results. To act as a shunt around a body it should be in inti- 
mate connection with the skin, but we doubt if there are many 
working-men who would care to wear such a coat of mail next 
to their bodies. These doubts may prove to be quite unfounded, 
but the evidence so far presented has not seemed sufficient to 
warrant any great expectations. On the other hand, it is a good 
thing to have the matter discussed and the utility of any sug- 
gested safeguards carefully investigated and their value de- 
termined. 

Just one word more: in an investigation of this kind, as well 


as in all others, Ohm’s law must not be overlooked. 


ABSORPTION OF ROENTGEN RAYS. 

A large part of the energy of the investigators in physica! 
science has been devoted during recent years to the study of in- 
visible radiations. Much has been done as a result of this 
work, but we seem only to be on the threshold, despite the fact 
that some of our most. cherished doctrines of science are seriously 
threatened. 

- Reentgen ravs were the first of the new radiations to be dis- 
covered and utilized. They are pretty thoroughly understood 
to-day, comparatively, but they occasionally puzzle us by ex- 
hibiting unexpected properties. In one of his communications on 
the subject, Roentgen pointed out that the rays which he discov- 
ered suffer a certain amount of absorption when passed through a 
sereen, but that they are absorbed much less by a second laver 
of the same material than they are by the first. The natura] 


conclusion from such an observation would be that the rays are 
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of a mixed character, and that different sets of them have dif- 
ferent penetrative abilities. In other words, every substance 
placed in their path acts as a sieve, stopping certain of the 
rays and allowing others to pass through. This explanation 
now seems to be incomplete, for it does not apply to all sub- 
stances; and if doubt ean be thrown upon it in one case, it may be 
questioned whether it is a true explanation in any case. Herr 
13. Walter has shown recently that after the Roentgen rays pass 
through silver and metals belonging to the same group that their 
power to penetrate another shield of the same metal is reduced 
rather than increased. This explanation would seem to indicate 
that there has been a change of some kind taking place in the 
character of the rays after passing through a sereen, and that 


Herr 
Walter suggests that the rays transmitted through the screen 


in the case of silver this change is very pronounced. 


are, in fact, a sort of secondary radiation which is given out 
by the atoms of the screen, due to the direct radiation which falls 
upon them. This being the case, the secondary rays should 
show properties characteristic of the sereen from which they are 
given off. It is possible that there is a combination of trans- 
mission and secondary radiation, and that the apparent ex- 
ccption of the silver group of metals to the law given by Reent- 
gen will eventually prove his law. The matter is interesting not 
orly scientifically but practically, since it suggests the possibility 
of constructing screens for use in practical radiography. By 
transmitting the rays first through a substance similar to the 
skin itself, it should be practical to protect the latter from 


injury when taking deep radiographs. 


———— 


MAGNETIC AND ELECTRIC OBSERVATIONS DURING THE 
ECLIPSE. 


An appeal has been issued by Dr. L. A. Bauer, of the Carnegie 
Institute, for assistance in taking magnetic and electric obser- 
vations during the coming total solar eclipse.. The work requires 
an enormous number of simultaneous readings, taken wherever 
the eclipse is visible. It is anticipated that cooperation will be 
given in all countries where opportunity occurs. 

This work is of much scientific importance. We now realize 
that researches into the magnetic and electric phenomena of 
the earth can only be carried out successfully when observations 
are made simultaneously throughout a wide area. Such obser- 
vations are now made regularly at a large number of places. In 
many places there are recording instruments which give a con- 
tinuous record of the changes which they follow. But when 
any unusual astronomical event takes place, the opportunity 
offered for studying its effect in all possible ways should be seized 
upon. It is this opportunity which Dr. Bauer wishes to make the 
most of, and it is earnestly hoped that every one who is able will 
accept the invitation to cooperate in this important work. Every 
little helps, provided only that that little be carefully done. The 
results of the observations are to be sent in to Dr. Bauer, who 
from them will compile a monograph on the subject. No doubt an 
interesting report will result, but its importance will depend 
much on the number and distribution of the points of obser- 


vation, and the care with which the records are taken. 
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ALTERNATING-CURRENT MOTORS ON LIGHTING CIRCUITS. 

As the alternating-current motors of various types were per- 
fected and studied, and their characteristics understood, their 
many excellent qualities were appreciated, but what seemed to 
be undesirable qualities were recognized and perhaps too strongly 
emphasized. Now we are finding from experience that there 
are few occasions when an alternating-current motor can not be 
produced which will do satisfactorily the work to be done. With- 
out making any comparison between alternating and direct- 
current motors, or in any way disparaging the latter, some of 
the advantages of the alternating-current motor may be alluded 
to. First of all is its ability to use alternating current. This 
is Important because of the ease and economy with which alter- 
nating current may be transmitted over a wide range of dis- 
tances and introduced at the point where it is to be used at a 
safe voltage. Then again the alternating-current motors of 
the induction type may be sparkless, and they may be made so 
sturdy that it is almost impossible for them to be injured unin- 
tentionally. By a proper selection of type various characteristics 
of operation can be obtained, the induction type pure and simple 
being essentially a constant-speed type, while the newer commu- 
tating tvpe of motor has characteristics which adapt it to ele- 
vator and crane service, work which requires frequent starting 
and a good starting torque. 

One of the factors which has worked against a wider use of 
alternating-current motors has been the fear of the supply com- 
pany that they would interfere with the lighting service; that 
if their use be encouraged, a separate supply system would be 
necessary for the power service if a satisfactory lighting serv- 
ice were to be maintained. While this mav be true where large 
motors are emploved or where a motor of moderate size must 
be stopped and started frequently, operating engineers are get- 
ting over their dread of this bugbear, and are allowing alter- 
nating-current motors of moderate size to be used freely. If 
the motor is small—one or two horse-power only—and runs 
steadily, it is not infrequently allowed to draw its supply directly 
from the lighting svstem without even carrying back a separate 
line to the transformer. For larger sizes it is generally desirable 
to give the motor a separate line from the transformer. 

For the larger motors, where a polyphase system of transmis- 
sion is employed, a polyphase moter is generally adopted, but 
this is not always the case. In one important system supplying a 
large district in an eastern state, single-phase motors up to 
twenty-five or thirty-horse-power are allowed, a separate trans- 
former of course being provided. The same system allows small 
single-phase motors to be operated directly from the hghting 
mains. In another section covering a smaller district the sup- 
ply company has a secondary low-tension distributing system, 
and it allows single-phase motors up to three or four horse-power 
to be operated directly upon this eysiem. 

In suburban districts, where an alternating supply only is 
available, there should be many opportunities for installing 
electric motors; and as the station lozes its dread of the effect 
of these on its regulation, we may expect that their use will 
greatly increase. Why erect an unsightly windmill or he 
bothered with an ill-smelling gasoline engine when a convenient 
and safe electric motor can be put in to do the work just as well, 
if not better? i 
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Tramway Line in Portugal from Cintra to Praia das Macas. 


S AN example of the development 
of electric traction in Portugal we 
may mention the tramway line 

which has lately been installed from Cin- 
tra to Praia das Macas, not far from Lis- 
bon. These two towns are situated in a 
flourishing agricultural region and the 
new traction line will prove a great ad- 
vantage in giving an outlet for the dif- 
ferent products and will no doubt aid ma- 
terially in the development of the region. 
The products can be easily shipped to Cin- 
tra and from thence by rail to the markets 
of Lisbon. 

Praia das Macas and Cintra are two 
towns which have considerable traffic, es- 
pecially during the summer season. The 
former, which lies on the coast, is a well- 
known watering-place, while the second. 
situated some eight miles from the former 
in the mountains of the same name, is 
the summer residence of the King of 
Portugal. The inhabitants of Lisbon come 
there in great numbers during the 
period of intense heat which prevails in 
the capital. 

The present system of tramway lines 
is one of the most recent which has been 
installed in Portugal. The electric outfit, 
dynamos, motors and other parts of the 
equipment, has been furnished by the 
Société Anonyme Westinghouse. This ma- 
terial has been constructed at its large 
works at Havre, under the direction of 
Mr. Albert Schmid. 

The generating station which supplies 
current for the tramway lines and the lo- 
cal lighting is shown in one of the en- 
gravings. It lies at a short distance out- 
side the town of Cintra. The main station 
is of masonry and steel construction, and 
is built in two parts, one for the boiler 
plant and an adjoining hall which forms 
the dynamo room. The two portions are 
separated by a brick wall, and the engines 
have been placed so as to reduce the length 
of the steam piping as much as possible, 
in order to avoid too great a drop in the 
steam pressure between the boilers and the 
engines. The dynamo room contains two 
direct-connected groups for supplying 
current to the tramway circuits and a 
third generating group for the lighting 
circuits. 

The two tramway groups will be ob- 
served in one of the engravings. They 
are alike in construction and are formed 
of Willans engines of 450 horse-power, 
direct-coupled to Westinghouse 270-kilo- 
watt tramway generators. ‘These two gen- 


By C. L. Durand. 


erating sets produce 550-volt current for 
the overhead trolley lines. There is 
another direct-coupled group which has 
been installed to produce current for 
the public and private lighting circuits 
of the town of Cintra. This group 
consists of a Willans engine coupled to a 
Westinghouse eighty-kilowatt alternator. 
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dynamo room also contains a booster 
group which is used for regulating the 
voltage of the feeder circuits. The en- 
gines above mentioned are supplied with a 
Worthington surface condenser which has 
a capacity of 9,000 kilogrammes of steam. 
The switchboard, which one engraving 


_ shows, consists of five white marble panels. 


SWITCHBOARD, CINTRA PowER-HouszE, TRAMWAY LINE IN PORTUGAL FROM CINTRA TO PRAIA 
DAS MACAS. 


The exciter for this machine is mounted 
direct upon the outer end of the shaft. 
Monophase current at 2,200 volts is pro- 
duced in this case. The current for the 
lighting circuits leaves the station at high 
potential and is transformed at different 
points along the line to a working voltage 
of 105 volts. For this purpose seven trans- 
formers are used at present. 

Besides the main generating sets, the 


Two of these are used for the generators 
and two for the feeder circuits, leaving 
one panel in reserve. The dynamo room 
also contains an eight-ton crane. 

The boiler room is now supplied with 
two Belleville boilers having 150 square 
metres heating surface each. These boilers 
are registered at seventeen kilogrammes 
pressure per square centimetre. A brick 
chimney thirty-five metres completes the 
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POWER-HOUSE AT CINTRA, PORTUGAL. 


outfit. The capacity of steam production 
for each boiler is 3,000 kilogrammes of 
steam per hour. The supply of water 
which is needed for the Cintra plant is 
obtained under the best conditions, seeing 
that the station is situated near the river 
known as Rio de Collares. Near the sta- 
tion is a water reservoir which contains 
750 cubic metres, for the boiler supply, 
and the water is taken to the boilers by 
a set of Worthington pumps. The differ- 
ent annexes of the station include a coa! 
storehouse, repair shops, storeroom and a 
large car shed. 

At present the rolling stock which is 
in operation on the Cintra line includes 
two different types of car. One of these 
is an open car which is represented in the 
engraving. A closed car of about the 
same size is also used on the lines, and be- 
sides these two types there are several cars 
which are used exclusively for freight and 


TYPE OF CAR USED ON THE TRAMWAY LINE IN PORTUGAL FROM CINTRA TO PRAIA DAS MACAS. 
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baggage. ‘Trailers are used on the linc 
with all these different cars. Each of the 
motor cars 1s equipped with two twenty- 
horse-power Westinghouse motors of the 
standard traction type with a new type 
of controller. The latter are designed so 
as to give the necessary speed regulation 
and at the same time operate the West- 
inghouse electromagnetic brake which is 
applied on the cars. These two operations 
are carried out by a single controller 
handle. 

As to the new electromagnetic brake 
which is used here, it is a combination of 
a high power brake upon the rails and a 
brake upon the wheels of the car, and 
gives a more effective action than the ordi- 
nary type. The new brake consists of three 
essential parts. First, two brake shoes 
which are applied upon the rail surface 


Group OF 270-KILOWATT GENERATORS FOR TRAMWAY LINE IN PORTUGAL FROM CINTRA 


TO PRAIA DAS MACAs. 


by magnetic attraction at the moment of 
braking. Each shoe has the form of a 
powerful electromagnet which is excited 
by current produced by the motors when 
working as generators. Second, a set of 
brake shoes of the ordinary type which 
are applied on the wheel. These brakes 
have been designed so as to give the maxi- 
mum power and efficiency. Third, a set 
of levers and cranks, which transform 
the effort produced by the application of 
the shoes or plates upon the rail into a 
lateral pressure upon the wheels of the 
car. On applying the brake, the mag- 
nets are excited by current which is fur- 
nished by the motors working as genera- 
tors and the brake shoes are attracted 
upon the rails of the track with great 
power. This action gives rise to three 
distinct phenomena. First, the car is 
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slowed up on account of the friction of the 
magnetic brake upon the rails. Second, 
the wheels of the car are well braked, 
seeing that the pressure of the magnetic 
rail-brake is partly transmitted to the 
wheel brakes by means of the special 
mechanism. Third, an effective braking 
action upon the axles of the car by means 
of the motors, which are now made to 
work as generators and thus tend to siow 
up the car in the usual way. It is to 
be remarked that the pressure of the brake 
shoes upon the wheel which is brought 
about by the adherence of the magnetic 
shoe upon the rail is somewhat analogous 
to the pressure which is obtained by the 
air-brake, but the new electromagnetic 
brake has one decided advantage over the 
air-brake, in that the pressure of the shoe 
upon the wheel is automatically regulated 
by the condition of the rail surface, and 
the latter thus determines the effect which 
is produced by the brake shoe. This is 
one of the greatest advantages of the new 
brake, as it allows of securing the best 
possible braking effect according to the 
condition of the rail, while at the same 
time it never blocks the wheels of the car. 

The track which lies between Cintra 
and Praia das Macas is laid over the 
whole length with rails of the Vignole 
pattern in sections ten metres long, weigh- 
ing twenty kilogrammes per metre. In- 
side the towns the company has adopted 
a grooved rail eight metres long, weigh- 
ing forty-two kilogrammes per metre. The 
track is standard narrow gauge (one 
metre) and the ties are laid one metre 
apart. A rail return is used on these lines. 
There are seven fixed stations or stops be- 
tween the two towns, while inside the 
town of Cintra the car can be stopped at 
will. As most of the track is free from 
other traffic a rather high speed can be 
used and the cars are run at twenty-five 
or thirty miles an hour without any diffi- 
culty. 


A Regenerative Control System for 
Electric Cars. 

An exhibit was given recently of the 
Johnson - Lundell - Lang regenerative, 
double, series-parallel, automatic brake 
control system for electric cars at the 
works of the company in England. In 
this system there are but two motors, but 
each motor has a double winding, and 
they are so arranged that by varying the 
grouping of armatures and field windings 
a variable speed may be obtained, or the 
motors may be used as generators for brak- 
ing, thus returning power to the line. It 
is said that this system enables the saving 
of fifteen per cent in the running of 
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motors, besides a recovery of twenty-five 
per cent in braking. In order to hold the 
cars on a grade or to bring them to a dead 
stop, there is an automatic band brake 
which is held free by a solenoid whenever 
the current is flowing in the motors, but 
which is automatically applied when there 
is no flow of current. 

=> 


Comparison of Electric Fields. 

At a meeting of the Physical Society, 
of London, held on June 30, a paper on 
“The Comparison of Electric Fields by 
Means of an Oscillating Electric Needle,” 
was read by Mr. D. Owen. This paper de- 
scribes experiments which show how an 
“electric needle” may be used to measure 
electric fields in a manner similar to that 
in which a magnetic field is measured by 
an oscillating magnetic needle. The 
needles used were cylindrical in form, of 
aluminium or of brass, and were sus- 
pended by quartz fibres three inches or 
four inches in length. The couple on the 
needle when disturbed from the direction 


of the field is proportional to the square 
of the field strength. For small displace- 
ments the needle vibrates isochronously, 
the frequency being proportional to the 
electric force. It may be used in alter- 
nating as well as in steady fields, and may 
be applied to illustrate many of the laws 
of electrostatics. The disturbing effect 
of the needle upon the field is considered ; 
in particular its effect when placed in a 
uniform field. It is shown by experi- 
ments that the disturbing effect falls off 
rapidly with the distance from the needle, 
and is inappreciable (in the case of a 
needle one and one-half centimetres long) 
at a distance of twice the length of the 
needle. With regard to the effect of the 
dimensions of the needle upon the fre- 
quency (for given field), while the re- 
storing couple decreases rapidly with de- 
crease of size, yet the moment of inertia 
decreases more rapidly, so that the smaller 
the needle the greater the frequency and 
also the smaller the disturbing effect. The 
shielding effect of some dielectric materials 
was examined in the following way: a 
needle was suspended centrally in the uni- 
form field between a pair of parallei 
plates. A thin-walled cylinder of the 
dielectric was placed around the needle, 
and the shielding action denoted by a 
fall in frequency of the needle. Glass and 


mica were found to effect perfect shield- - 


ing. Ordinary paper shields; but when 
thoroughly dried by heat the electric field 
is transmitted undiminished only to fall 
off to zero after a minute or two’s exposure 
to the air. Dry paper soaked in melted 
paraffin wax transmits the field perfectly 
and for an indefinite time. The paper 
concludes by pointing out that an electric 
needle suspended between a pair of 
parallel plates forms a simple means of 
measuring high voltages, since the fre- 
quency of vibration is simply proportional 
to the voltage between the plates. 
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The Copper Deposits of Missouri. 

The United States Geological Survey 
has in press a report by Messrs. H. Fos- 
ter Bain and E. O. Ulrich on the cop- 
per deposits of Missouri. Copper is now 
mined and smelted near Sullivan, Mo., 
and copper deposits at other points in the 
state are attracting attention. The pres- 
ent paper, which is based on field work 
done in 1904 by the authors, is a brief 
account of those deposits which have so 
far been mined, with such suggestions as 
seem warranted regarding further pros- 
pecting. 

Attempts to mine sulphide and car- 
bonate copper ore have been made in Mis- 
souri since 1837, and at different times 
copper furnaces have been operated in 
Shannon, Ste. Genevieve, and Crawford 
counties, while a matte which carries also 
nickel and cobalt has been steadily pro- 
duced at Mine La Motte. No figures are 
available to show exactly the amount of 
copper so far mined. 

Copper-bearing pyrite is widely dis- 
tributed in Missouri, as it is in many 
other states. These occurrences are, how- 
ever, of no economic importance. 

With the exception of one or two sporad- 
ie occurrences of merely mineralogic in- 
terest, copper is found only in the south- 
ern part of Missouri, within the region 
broadly known as the Ozark uplift. This 
is an elliptical, warped plateau which has 
a major northeast-southwest axis about 
300 miles long and reaches its topographic 
culmination at Cedar Gap, somewhat west 
of the copper-bearing territory. In this 
region of important and varied mineral 
wealth, iron, lead, zinc, barite, and 
manganese, as well as copper, are mined. 
Despite the fact that it includes some 
of the earliest American settlements, con- 
siderable areas within it are very sparsely 
settled, are undeveloped, and, in eom- 
parison with the surrounding territory, 
inaccessible. It is not surprising, there- 
fore, that many promising mineral pros- 
pects in this region have been inade- 
quately investigated. 

The ores show a preference for certain 
stratigraphic horizons, and, being bedded, 
may be prospected with ease and economy. 
The common association of sulphides with 
specular iron of the sandstone region 
points to the advisability of the investi- 
gation of the old iron pits. While no large 
copper deposits will probably be found, 
the low cost of flux, fuel, and labor makes 
it possible to work some, at least, of the 
deposits with profit. This report, which 
is listed as Bulletin No. 267, is among 
the Survey’s free publications. 
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The Illumination of the Subway Stations. 


OBABLY no recent publie work 
p has attracted more general atten- 
tion than the New York subway, 

and it would seem that every possible 
phase of this remarkable enterprise that 
could have any interest for the general 
public must have received its due amount 
of publicity; but, after a vear’s operation, 
it is found that there are still some minor 
defects in construction and operation that 
furnish topics for public discussion. The 
subjects of ventilation and lighting are 
still burning questions. In considering 
any complaints on the part of the public, 
however, it must be borne in mind that 
the New York citizen has waited many 
vears for the materialization of his dreams 
of rapid transit, and with his general 
knowledge of electrical and scientific prog- 
ress is bound to be satisfied with noth- 
ing short of practical perfection. On the 
other hand, there is no gainsaying the 
fact that, both as to the illumination of 
the cars and stations, there is ground 
for just criticism. To be sure, the il- 
lumination in both cases is vastly su- 
perior to what would have been considered 
satisfactory a few vears ago; but the peo- 
ple at the present time are so fully edu- 
cated up to the possibilities of electric 
lighting, that it is useless to expect them 
to be satisfied with anything short of the 
best obtainable, especially in view of the 
known fact that the operation of the sub- 
wav is highly profitable; and that the il- 
lumination of the cars and stations is not 
the best obtainable is as readily admitted 
hy those to whose care the operation of the 
subway has been entrusted as to its pa- 
trons; and it is only fair to state that 
those responsible for its operation are 
earnestly desirous of making any and all 
improvements in this line that are practi- 
cable. Criticism of the illumination of 
the stations is more justifiable than of the 
illumination of the cars, for the reason 
that the problem is a very much simpler 
one. The current used in lighting the sta- 
tions 1s supplied by an independent set 
of generators, so that there is no fluctua- 
tion produced by the operation of the 
power used in the motors, and the lights 
and accessories are not subject to the vi- 
bration and jar of those in the cars; in 
other words, it is a simple problem of 
lighting a number of rooms from a cur- 
rent generated in a central station. The 
unsatisfactory results obtained are the 
more remarkable from the fact that the 
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illumination of the stations was a matter 
upon which a considerable amount of en- 
gineering consideration was given before 
the installation was made. There are 
practically but two sources of light to be 
considered in the problem, vtz., the in- 
candescent electric lamp, and the Nernst 
lamp. Of these two, the incandescent 
lamp was very properly selected; it is 
quite possible, with the best modern types 
of incandescent lamps and accessories, to 
obtain at least equally good illumination 
for a given expenditure of current, while 
retaining the edvantage of its far greater 
simplicity and rehability. 

One peculiarity of the problem was the 
verv low ceilings in the majority of the 
stations, which rendered it necessary to 
keep overhead fixtures, accessories, ete.. 


Fig. 1.—ExXTR&RIOR SURFACE OF REFLECTOR. 


from projecting below the general line 
of the ceiling, if possible. In these cases 
the expedient was resorted to of sinking 
a cove or basin into the ceiling, in which 
the lamp was placed, and depending upon 
a reflector placed in this cove to utilize 
the light radiated in the upper hemi- 
sphere. The original intention was to use 
white enameled iron for these reflectors, 
but white coated prismatic glass reflectors 
were finally chosen instead. In the sta- 
tions where the ceilings are higher, single- 
light brackets are attached to the support- 
ing columns, the brackets being fitted 
with a device intended to supplant the 
Meridian lamp. The device consists of a 
prismatic glass reflector, fitted with a 
blown glass cup, frosted on the inside, cov- 
ering the lamp. The idea of this com- 
bination was to make possible the use of 
the ordinary commercial thirty-two-can- 
dle-power lamp in place of the more expen- 
sive five-inch Meridian lamp. 

The use of prismatic glass reflectors in 


the two different methods described has 
brought out some of the queer vagaries 
that seem to be inseparable from the 
theory and practice of artificial lighting. 
These are set forth at length in an article 
on the lighting of the subway which ap- 
peared in a recent number of a technical 
journal. In this article we are seriously in- 
formed of the astounding fact, that the ef- 
ficiency of a prism reflector may be in- 
creased some twenty per cent by painting 
or enameling it white on the prism sur- 
face. By this expedient, we are informed, 
it is possible to obtain the reflecting | 
power of both prism glass and white sur- 
faces. 

The attempt to increase the efficiency 
of a prism glass reflector by painting it 
would pass as an ordinary blunder, due to 
lack of knowledge of the laws of optics 
by which prism glass acts, had it been 
made by the ordinary electrician or 
mechanic; but the most remarkable fea- 
ture of the present case is, that this 
proposition, which has been put into 
actual practice, comes from an engineer 
whose work in the past has justly earned 
for him an international reputation. That 
such a “bull,” therefore, should have been 
made by such an engineer, can be ascribed 
only to one of those peculiar lapses of 
judgment which the best of scientists 
sometimes fall into. 

Since prismatic reflectors are now in 
very general use, it may be worth while 
to explain briefly the theory upon which 
the reflective power of prisms depends. 
The prismatic reflector makes use of a 
phenomenon in optics known as “total 
reflection.” It is called “total” reflec- 
tion because it is the only case in which 
reflection takes place without absorption. 
Reflection of this kind occurs only at the 
surface of a rare medium, commonly air, 
in contact with a substance of greater 
density, such as glass or water. In order 
to utilize this principle in a reflector, the 
glass on the exterior surface is formed 
into right-angle prisms, as shown in 
cross-section in Fig. 1. The light from 
the souree placed within, striking the in- 
ner surface of the glass in a practically 
perpendicular direction, passes through 
without refraction to the outer surface. At 
this point, meeting the surface of the air, 
it is reflected backward into the glass, its 
direction following the general law of 
reflection, as shown in Fig. 2, in which 
AB represents a ray of light from the 
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source and m n, the surface of the glass. 
The ray is then reflected at B, to the 
point C on the surface m o. At this 
point it is again reflected in the direction 
CD, in a direction parallel with its origi- 
nal course. Now, the fact that the ray 
is reflected at B and C is due entirely to 
the difference in density, or, more strictly 
speaking, the difference in the index of 
refraction of the glass and the air. Let the 
surface of glass be covered with any trans- 
parent medium of approximately the same 
density, or index of refraction, and no 
reflection will take place; as can be readily 


Fie. 2.—GENERaAL Law OF REFLECTION. 


demonstrated by immersing a prism re- 
flector in water. This fact is taken ad- 
vantage of in the construction of com- 
pound lenses, in which, in order to avoid 
the reflection of light at the surfaces of 
the two lenses, a layer of fir balsam is 
placed between the glass, which, making 
optical contact with the two surfaces, ce- 
ments them together, so that the light 
passes through as in a single piece of 
glass. If, therefore, any liquid is brought 
in contact with the surfaces of the prisms, 
the reflection of the light, in accordance 
with this principle, is at once entirely pre- 
vented. Bv applying any substance in the 
form of powder, mixed with liquid, re- 
flection on the principle explained ceases, 
and whatever reflection takes place results 
from the diffused reflection from the sub- 
stánce mixed with the liquid. 

That there is no special dispensation 
whereby the laws of optics are suspended 
in the case of the prismatic reflector, is 
demonstrated by the simple experiment of 
painting such a reflector on either side, 
and determining the curve of intensity of 
the light reflected. The results of such 
an experiment are given in Fig. 3, in 
which curve No. 1 shows the distribu- 
tion of a prismatic reflector enameled 
white on the outside, and curve No. 2 
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the same reflector coated with white paint 
on the inside. If a reflector is to be 
painted or enameled at all, it is clear from 
these results that the paint should be put 
on the inside; as in this case the absorp- 
tion of the light in passing in and out of 
the glass is avoided. 

A white enameled prismatic reflector 
has the same sort of reflecting surface 
as opal glass, 1. e., white particles im- 
bedded in a solid transparent medium; 
and, as would be expected, give practically 
the same distribution, as shown by the 
curves in Fig. 4, in which curve No. 1 
shows the distribution of the enameled, 
and No. 2, of the opal glass reflector, of 
similar size and shape. 

In setting forth the alleged advantages 
of the painting of reflectors, the writer of 
the article mentioned states that they 
give a broader distribution, i. e., a greater 
intensity at wider angles from the ver- 
tical, than the unpainted reflector. This 
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Fie. 3.—LigHT DISTRIBUTION WITH PAINTED 
PRISMATIC REFLECTORS. 
is a half truth, and such truths are some- 
times more misleading than absolute un- 
truths. The half of the truth is in the 
fact that a reflector which tends to con- 
centrate the light into a more or less 
nearly parallel beam will naturally send 
out more of the light sidewise when 
painted white, as it then becomes a diffuse 
reflector, and all diffuse reflectors give ap- 
proximately the same distribution. Where 
the statement ceases to be true is in the 
statement that “if it is impossible to se- 
cure a wide-angled distribution by means 
of prismatic reflectors alone.” A pris- 
matic reflector acts in the same manner 
as H its surface were a speculum or mir- 
ror; consequently the distribution of the 
reflected light can be varied at will by 
properly shaping the general contour of 
the reflecting surface. Thus, if the sur- 
face be of parabolic shape, with the light 
source more or less nearly at the focus, 
the reflected light will be strongly con- 
centrated into the vertical direction; that 
is, will become a more or less nearly paral- 
lel beam, as in the case of a searchlight. 
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By changing the contour, however, it is 
possible to produce the maximum inten- 
sity at any desired angle between the hori- 
zontal and the vertical. In brief: with 
a diffuse reflecting surface only a very 
limited variation in the distribution can 
be obtained, while with specular reflect- 
ing surfaces practically any desired dis- 
tribution is possible. 

To return now to the discussion of the 
original problem: that the subway sta- 
tions are insufficiently illuminated is an 
undeniable fact. In entering a station 
from the bright daylight of the street the 
contrast is so great as to give one the idea 
of entering a dimly lighted cellar; and by 
night there is a general appearance of 
gloom, especially in contrast with the 
comparatively brilliantly lighted cars. This 
defective illumination is due to two 
causes: first, insufficient total quantity of 
light provided; and second, inefficient 
means of utilizing the light that is pro- 
duced. The former defect is readily cor- 
rected by substituting lamps of higher 
candle-power than those now in use; but 
as this would entail additional expense, 
the remedy of seeking a more efficient 
utilization of the light now produced 
should be first considered. Three methods 


Fig. 4.—Liaut DISTRIBUTION WITH ENAMELED 
AND OPAL REFLECTORS. 
are now made use of for distributing and 
diffusing the light: first, plain glass 
globes and sand-blasted on the inside; sec- 
ond, a small prismatic reflector with 
ground glass cup placed within so as to 
cover the end of the lamp; third, a white 
enameled prismatic reflector with a sim- 
ilar ground glass cup covering the lamp. 
To diffuse the light of an incandescent 
electric lamp is generally a material bene- 
fit to the resulting illumination, but in 
the present case there is less demand for 
such diffusion than in almost any. 
other case of interior lighting, for 
the reason that, with the exception of the 
employés, the stations are only occupied 
for a few minutes at any one time by the 
same persons; and it is furthermore not 
necessary to provide illumination for read- 
ing or other careful eye work. We may 
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remark while on this subject that in the 
cars, where reading is the general practice, 
and where the occupants may remain for 
three-fourths of an hour, the lamps are 
left bare without any attempt whatever at 
diffusion. As between cars and stations, 


therefore, the requirements in this regard 

have been exactly reversed. | 
The practical guide for the illumina- 

tion in the stations is the intensity of light 
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Fic. 5 —DI8STRIBUTION CURVES. 


on the platforms. Light on the ceilings is 
of little consequence. In determining the 
relative efficiencies of different methods of 
illumination, therefore, the light on a 
horizontal plane represented by the plat- 
forms may be taken as the test. The 
light-sources are placed at the distance of 
practically fifteen feet apart, and nine feet 
above the floor. A ray of light emitted from 
one source and falling directly below the 
adjacent source makes an engle of practi- 
cally sixty degrees with the vertical; and 
it is only the light falling within this an- 
gle that is of practical use in illumination. 
In Fig. 5 are given the curves of distribu- 


ee A 
~ eee 
Pe Sane ee 
ae et 
—— H 
Ka en ey 
a en 

| 
Eon 


60° 
on SS 
as 
ae 
= 
cae 
are 
g 1 


ELECTRICAL REVIEW 


as employed in the subway. In Fig. 6 
are given the Rouseau curves showing the 
comparative total quantities of light 
given out in the lower hemisphere. As 
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Fic. 6.—Rovuseau CURVES. 


before stated the light emitted within an 
angle of sixty degrees is the important 
thing to be considered, and it is worthy 
of remark here, in view of the superiority 
claimed for the white enameled prismatic 
reflector, namely, its wider angle of dis- 
tribution, that the plain prismatic reflec- 
tor of the same diameter, shown in curve 
D, gives sixty-six per cent more light 
within an angle of sixty degrees from the 
vertical than the enameled prismatic re- 
flector. 

Fig. 7 shows the curves representing 
the illumination on the horizontal plane 
of the platforms in a line between the 


Fig. 7.—ILLUMINATION OF PLATFORMS. 


tion of three devices now in use and of 
two others which are suggested as improve- 
ments. Curve A is the small prismatic 
reflector with ground glass cup; B the 
plain ground glass globe; C a white enam- 
cled prismatic reflector with the ground 
glass cup; D pagoda prismatic reflector, 
and E pagoda reflector with fifty-candle- 
power lamp. In all of these except E, a 
thirty-two-candle-power lamp was used, 


bases of the vertical rays from two ad- 
jacent lamps. These curves bring out 
several interesting points. Beginning at 
the lower point B, which is that of the 
ground glass globe, the device most gen- 
erally used, the illumination is nowhere 
up to 3/10 foot-candle intensity, and the 
illumination from the small prismatic re- 
flector and ground glass cup exceeds 6/10 
foot-candle only within a very small space 
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directly underneath, and falls to 3/10 be- 
tween the lamps. With a pagoda reflec- 
tor, curve B, the maximum intensity is 
over 1.3 foot-candles, and the minimum 
intensity slightly less than 7/10. With 
a fifty-candle-power lamp and prismatic 
reflector shown by curve E, a minimum 
of over 9/10 and a maximum of over 
1.2 would be obtained. With a pagoda 
reflector and clear lamp more than twice 
the illumination on the platforms would 
be obtained as is given by the present 
methods, and the improvements thus 
made would give a fairly satisfactory il- 
lumination. 

Thus, as wis pointed out before in the 
case of car lighting, the faults of the pres- 
ent system could be largely if not entirely 
overcome by the selection and use of the 
proper accessories without increasing or 
changing the present light-sources. 

eae A 
An Acetylene Blowpipe. 

An acetylene blowpipe is described in 
the Mechanical Engineer, London, due to 
one Fouché. This tool consists simply of a 
flame of acetylene gas blown in the usual 
way with a blowpipe, but with oxygen gas, 
so that the resulting temperature is enor- 
mous because the flame contains no inert 
diluent nitrogen. Such a tool should be of 
very great service in the workshop, and also 
in the field. By its aid a broken locomotive 
frame could be welded. It should be 
useful at sea for repair work, and in many 
ways it will prove of service. The appa- 
ratus is simple and consists of a supply 
of the two gases, a suitable water seal, 
and the blowpipe. A rod of pure iron 
serves as a soldering-stick or making-up 
supply. It is said that some of the carbon 
from the flame combines with this pure 
iron and converts it into mild steel. The 
superiority of the acetylene-oxygen flame 
over the oxyhydrogen flame lies in the fact 
that for each cubic metre of oxygen there 
are theoretically required two cubic metres 
of hydrogen, but the flame produced is so 
oxidizing that practically it is necessary 
to employ a double quantity of hydrogen. 
Theoretically, two and one-half volumes 


of oxygen are required for each volume 
of acetylene, but in practice only 1.7 
volumes of oxygen are used. The flame 
of acetylene is much less diffused, and the 
heat is therefore better applied, and less 
is wasted in heating up surrounding metal 
needlessly. Thus, for the two mixtures, 
the heat per cubic metre will be: for 
acetylene 5,238, for hydrogen 2,473 
calories. These and other considerations 
are said to account for the fact that ten 
times as much hydrogen as acetylene is 
required for a given picce of work, or one 
and a half times as much oxygen. 
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RECENT ADVANCES IN THE ELECTRO- 
METALLURGY OF IRON AND 
STEEL.' 


BY R. S. HUTTON. 


INTRODUCTION. 


The belief is still far too prevalent 
among those responsible for the intro- 
duction of new industries in Great Britain 
that because of our very limited endow- 
ment of water power, electrochemical un- 
dertakings are altogether unpromising. 

This matter deserves much closer at- 
tention than it has yet received. Above 
all it should be remembered that the cost 
of power is frequently but a small frac- 
tion of the total cost of production. The 
accompanying table, while only a rough 
approximation, will at least serve to point 
out the very wide differences which exist 
in the power expenditure and value of dif- 
ferent electrochemical products. 


Yield per Horse- | Approxi- 
Product. Power-Year in | mate Value 
Tons. per Ton. 
Copper (refining)... 15 to 24 £68 
Caustic soda....... 1.4to02.4(75p.c.)} 10 NaOH 
also 8 to 5 bleach 


0.5 to 0.8 82 
1.2 to 2.0 13 


Potassium chlorate. 
Calcium carbide.... 
Ferrochromium, 70 

per cent Cr...... 
Aluminum......... 


We have next to consider what data 
can be brought forward as to the actual 
cost of power generation in this country. 

Many of our leading electrical engi- 
neers have published minute data as to 
the cost of power generation, but only 
for electric lighting, traction and motor 
purposes. These cases, however, are so 
entirely different in character from those 
we are concerned with that no definite 
conclusions can be drawn from this evi- 
dence. The average power station is 
fortunate to get a fifteen per cent load- 
factor and overjoyed with thirty per cent, 
whereas in nearly all electrochemical 
works the manufacture is continued night 
and day throughout the year, and the 
load-factor may be taken as 100 per cent. 

If one may judge from the evidence of 
those few who have had actual experience 
in electrochemical industries using steam 
power, a figure of $30 to $40 for the 
horse-power-year is quite attainable under 
such conditions. With producer gas this 
may probably already be brought down to 
$20 in this country. 

For the sake of comparison, it may be 
pointed out that although in some places 
in the Alps and Norway a figure as low as 
$4.75 per horse-power-vear has been at- 


! Paper read at a meeting of the Manchester, Eng- 
land, section of the Bociety of Chemical Industry. 
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tained, water power is very seldom to be 
obtained so cheaply. At Niagara, the price 
of supply to large consumers varies from 
$17.75 to $20.75 and at Rheinfelden 
reaches $30 the horse-power-year. 

So far as blast-furnace gas is con- 
cerned, no very sure data are available for 
similar industries. The supply of cheap 
gas power is likely to prove so beneficial 
to our own country in the application of 
the industries we are about to consider 
that it is earnestly to be hoped that those 
who are concerned in the construction of 
large gas engines will be led to take an 
interest in these developments. With their 
cooperation, the number of remunera- 
tive electrochemical industries may be 
very largely increased in this country. 


ELECTROTHERMIC REDUCTION OF 
IRON ORES. 


The application of the electric furnace 
to the metallurgy of iron, with the ex- 
ception of some few small scale experi- 
ments which are more of historical than 
technical interest, may be said to be 
largely founded on the experience gained 
in the manufacture of calcium carbide. 
Carbide furnaces have been and are being 
largely used for the production of rich 
ferroalloys such as ferrochromium and 
ferrosilicon, and in this way electro- 
metallurgy has already been of consid- 
erable service to the steel industry. 

As the production of calcium carbide 
became less and less remunerative, and as 
the demands of the market for these ferro- 
alloys became satisfied, definite attempts 
were made to tackle the problem of the di- 
rect reduction of iron ores. 

It might seem to be rather a hopeless 
task which the electrometallurgist has 
thus set himself; for direct competition 
with the blast furnace is obviously out of 
the question so far as our own and 
probably all other present iron-producing 
countries are concerned. 
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On the other hand, there are certain 
advantages which can be gained by elec- 
tric heating, and although the electric re- 
duction of iron ores is at the moment un- 
remunerative, we may expect to hear more 
of it in the future, when the general de- 
velopment of electric furnace construction 
is more advanced. 

Every ton of pig iron produced in the 
blast furnace requires very nearly one ton 
of coke for its production. Of this 
amount, only one-third is necessary for 
the chemical reduction of the ore, the 
balance being employed in producing and 
maintaining the requisite temperature. 
This two-thirds of the fuel supply can be 
replaced by electric heating. 

To take the very simplest case—for 
the reduction of pure oxide of iron. 

Theoretically — 


1,429 kilos. Fe,O,. ) For production of 1,000 kilos. 
822 kilos. carbon iron. 
Calories. 


For reduction of Fe,O,.............. 1,780,000 
For heating and fusing iron maximum 480,000 


By oxidation of 822 kilos. C to CO.. .... 778,000 
By oxidation of 822 kilos. C to CO, ...(2 608,000) 
Leaving to besupplied by electric power 1,432,000 
= 1,657 kilowatt-hours =2,220 horse-power-hours 
=0.253 horse-power-year per metric ton of pig 
iron, 

In actual practice, so far, only the sim- 
ple case of reducing the ore and allow- 
ing the carbon monoxide to pass away un- 
used has been tried, and with this process 
the following results have been obtained. 
Various methods have, however, been pro- 
posed by Héroult, Harmet and -others for 
utilizing the total heat of combustion of 
carbon. Under these conditions, it should 
be possible to reduce iron ore with a much 
smaller power expenditure. The perfecting 
of methods along these lines is a matter for 
the future. 

Recently, thanks to the foresight of the 
Canadian government, a commission was 
sent to Europe to investigate the electrical 
methods of producing iron and steel, and 


POWER EXPENDITURE PER 1,000 KILOS. PRODUCT. 


Mean Power 


Kilowatt- |Horse-Power- 
a e - Hours. Years. 
(1) Keller (Canadian commission) - 
A. Grey pig (4.2 per cent C, 2 per cent Si)............ 618 8420 0.522 
B. White pig (8 per cent C, 0.7 per cent Si)............... 226 1620 0.25 
(2) Stassano (Goldschmidt) ............. 0. cece cece eee renee cee! 80 8155 0.48 
(8) Heéroult (Canadian commission)..................-... 200 eee 182 3380 0.517 
(4) Morrison....... Melee ed Osada capt ay | 270 2288 0.84 
For comparison with these figures : 
(5) 70 per cent ferrochromium Wilson Al. Co. (Haber)... . , 300? 7950 1.21 
(6) 30 per cent ferrosilicon Wilson Al. Co. (Haber)............. | 300? | 5930 0.91 


In connection with this table the followi 


remarks may be made. In experiment (1) A, nearly ten tons of 


y pig iron were manufactured curing a fifty-five hours’ run, some twenty-eight taps being taken from the 


rnace. 15,948 kilos. of ore were charg 


containing 54.1 per cent Fe. 


In (1) B, about 634 tons of pig were produced in forty-eight hours, but the energy consumption being kept low, 


small quantity of t 


only a ver 
uct in the two experimen 


ton of 


ore was moreover of 
expenditure was not higher. 


e impurities in the ore was reduced. The average amount of coke used per metric 
l] runs was 370 kilos. 

In (8): this was a very smali scale experiment, less than one ton of metal bei 
r grade, contatoing about 85.5 per cent iron: 


obtained in sixteen hours; the 
It is, therefore, surprising that the power 


For (5) and (6) it must be remembered that both chromium and silicon oxides require a very much higher 
power consumption for their reduction. One kilo. silicon from SiO, requires 6,414 calories as compared with 1,708 


calories for one kilo. iron from Fe,0,. 
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its report gives us valuable independent 
evidence of the power expenditure in the 
various processes which it studied. 

The actual results in practice are given 
in the table on page 306. 

Mr. F. W. Harbord, the metallurgist 
attached to the Canadian commission, 
ably summarizes the present economical 
position of the electric reduction of iron 
ores. “Pig iron can be produced on a 
commercial scale to compete with the 
blast furnace, only when electric energy 
is very cheap and fuel very dear. On 
the basis taken in this report, with elec- 
trical energy at $10 per horse-power-year, 
and coke at $7 per ton, the cost of produc- 
tion is approximately the same as the cost 
of producing pig iron in a modern blast 
furnace.” 

Thus even if electric reduction can be 
successfully exploited in such countries as 
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mercial scale and by those who have had 
a very wide experience in electric furnace 
work. So that what we have chiefly to 
consider are data obtained in working over 
fairly long periods, confirmed in most 
cases by actual test runs undertaken by 
the Canadian commissioners or other in- 
dependent witnesses. 

The most important consideration is 
the power expenditure and-this is briefly 
summarized in the annexed table. 

It is, however, almost equally important 
to consider what is the quality of the 
steel manufactured, as also what are the 
nature of the raw materials required for 
its production, 

In the first place there seems to be good 
evidence to show that steel, in 
quality to the Lest Sheffield crucible steels, 
can be produced in the electric furnace. 
This can be aceomplished either in such 


equal 


ELECTRIC STEEL 


PROCESSES. 
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operation of melting and refining the raw 
material has been effected by electric heat- 
ing. In our own country where coal is 
cheap it is almost certain that much of 
this heating could be more economically 
carried out by the combustion of fuel. In 
the case where molten iron or low-grade 
steel can be run into the electric furnace, 
it will be seen that the power expenditure 
required for refining it and bringing up 
its quality to that of a crucible steel is 
Indeed very low. Alone such lines as 
these, the electric furnace may be expected 
to find still wider applications than to the 
manufacture of high-grade crucible steel. 

Space does not permit of a detailed de- 
scription of even the important 
furnaces which are being used for steel 
manufacture. 


more 


The following notes will, 
however, serve to point out some of the 
recent progress which has been made, and 


Power Expenditure per 
1000 Kilos. Product. 


Power on 
Process Authority. eee Materials Used Yield (per Day) Approx. 
Approx. . Kilowatt- Horse-Power.- 
| | Hour. Year. 
Kjellin | Canadian Comm. 170 cold pig + scrap 4 tons (high carbon) 832 | 0.13 
Kjellin Canadian Comm. 170 cold pig + scrap 4 tons (low carbon) 1040 0.16 
K jellin Engelhardt 170 cold pig + scrap 5 tons TRE 0.12 
Kjellin Engelhardt 170 1/3 molten pig + 5 tons 650 0. 1¢ 
2/8 cold scrap 
1 Kjellin Engelhardt 136 cold pig + scrap 30 tons 390 0.09 
'K jellin Eogelbardt 736 molten pig + cold scrap 36 tons 490 0.075 
Iléroult | Canadian Comm. : 210—850 ae ee scrap + 1283 kilos soft steel in 4} hours 1100 0.17 
ore + lime l 
Héroult | Canadian Comm. | 215—342 ae scrap + 2341 kilos. soft steel in 54 hours 718 0.11 
ore + lime ` 
Héroult | Canadian Comm. | 215—342 miscellaneous scrap + 2341 kilos. high C. steel in 8 hours 1100 0.17 
ore + lime ! 
1Héroult Combes - 215—342 molten over-blown 2500 kilos. low C. steel in 1 hour 120 0.018 
| Bessemer steel _ | 
1Stassano Harbord ? cold pig and scrap E E TE TE 0.186 
Keller Canadian Comm 177 | cold pig and scrap 1650 kilos. in 6 hours 804 0.125 


| 


1 Not actual test runs. 


Chile or Canada, where’ water power is 
abundant and fuel expensive, there is no 
immediate prospect for it in our own 
country. 

ELECTRIC STEEL PRODUCTION, 

In considering this subject it is nec- 
essary to judge the electric furnace 
methods entirely on their own merits and 
not according to whether they approach 
more or less uearly to the usual metal- 
lurgical process they are proposing to dis- 
place. The whole modus operandi of an 
electric furnace is so different from that 
of a fuel-heated furnace that its advan- 
tages are seldom apparent if judged by 
a direct comparison of the two methods. 
It is rather from the product which re- 
sults in the two cases and from the costs 
of production that conclusions should be 
drawn. During the last two or three years 
much has been accomplished. Experi- 
ments have been carried out on a com- 


a furnace as that of Kjellin which, in its 
present form, is used almost entirely for 
melting up carefully chosen raw mate- 
rials, and does not relv on any consid- 
erable refining of the material. On the 
other hand with the Héroult furnace such 
a product can be obtained starting with 
almost any grade of raw material; this 
process relying essentially on its capability 
of rapidly and completely refining pig 
iron or ordinary scrap steel. The economi- 
cal advantages of using a cheap grade of 
raw material for producing high quality 
crucible steels will doubtless tell in favor 
of such a method. 

It is largely to such possibilities of re- 
fining and to the relatively high cost of 
fuel per ton of product for the manufac- 
ture of crucible steel, that the electrical 
processes owe their advantages. 

From the table it will be seen that in 
nearly all the examples given the whole 


a short list of publications is given which 
will enable the reader to obtain further 
details of the several processes, 


HEROULT FURNACE, 

At Ia Praz in the south of France, 
a three-ton furnace has been regularly 
working since the end of 1900, and has 
turned out more than 3,000 tons of high 
quality steel. More recently a plant has 
been installed at Kortfors in Sweden, 
While within the last few months a com- 
pany has been floated in Germany with 
$250,000 capital, to work the Iléroult 
steel process. At the present time a fifty- 
ton furnace is in course of construction 
at La Praz, where also other developments 
of the method are being perfected. 

KJELLIN FURNACE, 

This has been worked for some vears at 
Gysinge in Sweden, and the German rights 
have been recently taken over by Siemens 
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& Halske, of Berlin. The 170-kilowatt 
furnace is capable of turning out over five 
tons per day, and with a 736-kilowatt 
furnace now under construction, it is 
hoped to raise this to thirty to thirty-six 
tons. Recent improvements enable refin- 
ing of the crude steel to be satisfactorily 
accomplished by adding the necessary 
amount of iron ore to the slags. 


OTHER FURNACES. 


At Livet the Keller steel furnace was 
shown to the Canadian commission and 
seems to be very similar in function to 
that of Héroult. Captain Stassano has 
continued his work with the rotating 
furnace in which the materials are heated 
by radiation from an are which is main- 
tained above their surface. In this 
furnace, both iron ore reduction and steel 
production have been carried out on a 
satisfactory scale. The crucible furnace 
of P. Girod, of Courtepin (Switzerland), 
and Ugine (Savoy), has been used al- 
most exclusively for the manufacture of 
high-grade ferroalloys such ‘as are re- 
quired for the manufacture of special 
steels. Its ingenious construction may, 
however, render it of still wider applica- 
tion. 

Gustave Gin has considerably modified 
his original process of steel production 
by arranging the narrow channels, in 
which the metal is heated by the resist- 
ance which it offers to the passage of the 
electric current, in direct-connection with 
wide basins in which the refining is ef- 
fected. This inethod is being applied at 
Plettenberg in Westphalia. 

A somewhat similar modification has 
been adapted to the induction furnace by 
Messrs. Schneider & Company, of Creusot, 
narrow tubes surrounded by the high-ten- 
sion coils being arranged in series with 
a reservoir to which the metal to be treated 
is added and in which the refining is ef- 
fected. 

With these modifications many of the 
difficulties due to the rapid corrosion by 
the slags of the refractory lining of such 
narrow channels should be overcome. 
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Das Kjellin‘sche Verfahren zur 
Stahl und Eisen, 
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The Lighting Plant of the Federal 
Sugar Refining Company, 
Yonkers, N. Y. 

On the east shore of the Hudson river, 
about a thousand yards below the Yon- 
kers (N. Y.) station of the New York 
Central & Hudson River Railroad, the 
Federal Sugar Refining Company has 
erected an extensive refinery on the most 
modern plans. Ten buildings of brick 
and steel fireproof construction have been 
built, and in planning for a reliable and 
convenient system of illumination it was 
decided to utilize electricity exclusively 
for lighting the buildings, yards and 
docks. Specifications were prepared, and 
the entire lighting equipment installed, 
under the direction of Mr. Edward R. 
Knowles, of New York city, as consult- 
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twelve Heine safety boilers, each of 316 
horse-power capacity, and two B. & W. 
boilers of 250 horse-power, each raising 
steam at ninety-five pounds pressure. The 
furnaces are served with fuel from a 
hopper above through chutes and me- 
chanical stokers, and each boiler is 
equipped with a forced-draught appara- 
tus. All of the ashes from the furnaces 
are dropped through the floor of the boiler 
room through chutes to an ash-pit be- 
low. The ash-pit runs the whole length 
of the boiler room, is equipped with a 
narrow-gauge railway, and the ashes are 
caught in small cars conveyed out of the 
building to fill up the land around the 
yards and docks. 

Coal is brought in barges direct to the 
company’s wharf, and unloaded by clam- 


THe FEDERAL SuuaR REFINING COMPANY, YONKERS, N. Y. 


ing engineer. The company has an ac- 
tive and efficient engineering staff, under 
the direction of Mr. T. H. Müller and 
Mr. W. Kathol, and the work, as laid out 
and accomplished by Mr. Knowles, has met 
with the entire approval of the engineers 
and officers of the company. 

As is well known, the work of a sugar 
refinery requires a large installation of 
steam-producing apparatus and steam- 
driven machines. The steam required for 
driving the lighting units, therefore, is 
but a small part of the total capacity; 
in fact, the electrical equipment, while 
an important adjunct, is but a feature 
of the mechanical details of the plant. 

The boiler room is contained in a sep- 
arate building which houses also the aux- 
iliary steam apparatus and several verti- 
cal engines driving large blowers for dry- 
ing and ventilating purposes. ‘There are 


shell buckets by means of a steam-driven 
hoist. The hoisting tower is connected 
with the hopper over the boilers by an ele- 
vated trestle, and automatic dumping cars 
travel back and forth, receiving the coal 
from the barges and distributing it to 
the bunkers. - 

Owing to the nature of the work car- 
ried on at the refinery, many of the build- 
ings are piped for steam, and the sup- 
ply for the generator engines is taken 
from an ordinary feeder at about ninety 
pounds pressure. The generator room is 
finished with a cement floor, and the brick 
side walls are painted a light color, help- 
ing out the lighting of the room. The 
lighting is good, coming from two large 
doors and several sidelights, and in addi- 
tion to this there are three six-light clus- 
ters of incandescent lamps fitted with 
large porcelain reflectors. The pipe lag- 
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ging in the generator room is finished 
dead-white with polished brass binders, 
and an iron-piping fender is placed about 
the flywheels of the engines. 

The engines are three in number, of the 
simple non-condensing enclosed type, built 
by the American Ball Engine Company. 
They are direct-connected to Genera! Elec- 
tric generators of seventy-five kilowatts 
capacity each. 

In the generator room is mounted a 
five-panel switchboard built of gray mar- 
ble panels two inches thick, supported 


THE FEDERAL SUGAR REFINING COMPANY, 
8—Lvoapine DUMPING CARS IN THE ASH-PIT. 


upon an angle-iron framework. The 
board is raised from the floor by six legs, 
which are virtually continuations of the 
angle-iron frame, surrounded by an orna- 
mental polished copper covering. The sup- 
porting legs sre securely fastened to the 
floor, and the top of the board is supported 
by horizontal tubular iron brackets ex- 
tending from the frame of the board and 
fastened to the wall of the building at 
the rear of the board. The two panels at 
the left are feeder panels, and the other 
three panels are for the generators. Each 
generator panel contains one voltmeter and 
one ammeter, each of the voltmeters be- 
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ing connected to the heel of its generator 
switch. These instruments are of the 
round-pattern, illuminated-dial type, made 
by the Weston Electrical 
Company, of Waverly Park, N. J. In 
addition to these measuring instruments, 


Instrument 


each generator panel contains one double- 
pole, single-throw knife switch; one sin- 
gle-pole, single-throw  knife-switch; a 
field rheostat handle, index and scale; one 
single-pole “I-T-E” overload and reverse 
current circuit-breaker; a four-point plug 


receptacle for paralleling the generators, 


309 
ton type. On a swinging bracket at the 
right end of the board is a ground de- 
tector of the Weston type. 

On the back of the board are mounted 
three generator field rheostats; all the 
fuses for the generator circuits mounted 
on auxiliary polished marble slabs; the 
fuses for the light and instrument cir- 
cults; the shunts for the instruments; a 
five-light circuit with lamp receptacles, 
fuses and circuit switch, and all bus-bars, 
straps and cross-connections for the gen- 
erator, light and power circuits. 
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and a red bull’s-eye lamp. The feeder 
panels contain six double-pole, 
throw combined circuit-breakers and 
switches of 150 amperes capacity each; 
six double-pole single-throw combined cir- 
cuit-breakers and switches of 200 amperes 
capacity each ; five double-poje, single- 
throw combined 
switches of three amperes capacity each, 


single- 


circuit-breakers andl 


and one double-pole, single-throw com- 
bined circuit-breaker and switch of fifty 
amperes capacity. On a swinging bracket 
at the left end of the board there is 
mounted a differential voltmeter reading 
to 300 volts, of the illuminated-dial Wes- 


1—CoaL HANDLING TOWER AND BRIDGE. 
4—OnE VIEW OF THE BOILER Room. 


2—SuUGAR STORAGE SHED. 


From each generator to the generator 
switch connection at the back of the 
switchboard the leads are run in three 
wrought-iron conduits two and one-half 
inches in diameter. These pipes start at 
beneath the generator 
commutators, pass down through the floor, 
and run thence to points to the rear of the 
switchboard. 
project six inches above the level of the 


points centrally 


The ends of the conduits 


floor of the engine room, both at the 
generators and at the switchboard. The 
ends of all the conduits are finished 
with an insulating nipple. All of the ex- 
posed cables between the ends of the con- 
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duits and the generators and switchboard 
connections are served from end to end 
with marlin, and painted with an in- 
sulating paint. The conductors running 
from the main switchboard to various 
points in the generator room are placed 
in iron conduits. ‘The main circuits and 
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tribution boards to the cutout boxes, and 
from the cutout boxes to the lights and 
motors. 

The Federal Sugar Refining Company’s 
plant consists of ten buildings, a sugar 
storage shed, a repair shop, a coal-hoisting 
and conveying structure, and various 
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DYNAMO AND ENGINE Room, LIGHTING PLANT OF FHE FEDERAL SUGAR REFINING 
COMPANY, YONKERS, N. Y. 


feeders for the various buildings are run 
from their switchboard connectors at the 
top of the switchboard horizontally to 
the generator-room wall at the rear of the 


docks and yards. All of the buildings are 
lighted by ineandescent electric lamps. 
The sugar storage shed is lighted by 
arc lamps and incandescent lamps, and 


SWITCHBOARD, LIGHTING PLANT OF THE FEDERAL SUGAR REFINING COMPANY, YONKERS, N. Y. 


switchboard, and then run vertically up 
this wall and are led off to their respective 
destinations. 

The general scheme of distribution 
is from the main switchboard in the gen- 
erating room to subdistribution boards in 
the various buildings, from the subdis- 


the coal-conveyer yard and docks are 
lighted by arc lamps. As there is consid- 
erable moisture present in many of the 
rooms of the various buildings, the whole 
wiring system has been installed with this 
in view, and special care has been taken 
to make the system as waterproof and 
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moisture-repellant as possible. The wir- 
ing system is of the direct-current, two- 
wire, continuous-loop type. The op- 
erating voltage is 115 at all lamps and 
motor terminals, and about 125 volts at 
the generator terminals. 

For the are lights in the yard and 
docks there are four feeders, each running 
direct from the main switchboard. A 
feeder also runs from the main switch- 
board to the sugar storage shed, termi- 
nating in a distributing-board in that build- 
ing. From the board in this building cur- 
rent is supplied for the arc and incandes- 
cent lamps in the shed and in the re- 
pair shop. One feeder runs from the 
main switchboard to a distributing-box 
in the coal-hoisting and conveying struc- 
ture, controlling the current for the are 
and incandescent lamps in this structure. 

From the main switchboard to the va- 
rious distributing-boxes all of the circuits 
are run in iron conduits. No branch cir- 
cuit controls more than twelve incandes- 
cent lamps or one motor. All conduits 
are fastened into the outlet boxes by 
means of an insulating nipple, and se- 
cured by means of a locknut into the dis- 
tribution panel boxes. The conduits are 
securely fastened in position on the walls 
and ceilings over which they run, and the 
conduits are all served with a protec- 
tive coating of insulating and weather-re- 
sisting paint. Where open-work wiring 
is installed the wires are rigidly fastened 
in place by porcelain knobs or cleats. 
Wherever the wires pass through walls, 
floors or partitions, they are separated 
from contact with the material of the 
building by being enclosed in porcelain 
tubes. 

All of the branch circuits on each floor 
centre in the cabinet distribution and cut- 
out boxes. These boxes are located on the 
walls or partitions at easily accessible 
points, and are of ample size to contain all 
of the apparatus which may ultimately 
be called for in the installation. 

The main bus-bars in each cabinet box 
have a carrying capacity equal to that of 
the main feeders entering the box. The 
distribution and cutout boxes consist of 
a box within a box, having a gutter space 
of about five inches all around. between 
the inner and outer boxes. The inner sides 
and back of the outer box are lined and 
insulated. Especial care has been taken 
to render these boxes entirely moisture- 
proof. 

The switches, bus-bars and connections 
in the distributing and cutout boxes are 
of polished copper, and lacquered. The 
switches are of the standard enclosed type, 
of a capacity twenty-five per cent greater 
than that of the circuit which they pro- 
tect. 

In the sugar storage shed the arc lamps 
are suspended from the overhead girders, 
and in addition to the lamps there are be- 
ing provided electrical traveling hoists for 
manipulating the raw and manufactured 
products which are housed in this build- 
ing. In the yard and on the docks the 
arc lamps are suspended from the build- 
ings by cantilever brackets and by short- 
arm brackets from.wooden poles. 
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The Ohio Electric Light Association. 


Eleventh Annual Convention, Put-in-Bay Island, August 16, 17 and 18, 1905. 


HE eleventh annual meeting of the 
T Ohio Electrice Light Association, 
held at Hotel Victory, Put-in-Bay 
Island, Lake Erie, Ohio, August 16, 17 
and 18, 1905, amply fulfilled both in at- 
tendance and in range and quality of the 
papers presented the prediction made last 
vear upon the election of President 
Turner. A feature of the programme was 
that quite a number of the papers pre- 
sented a collaboration of several authors. 
Of new faces a larger number than usual 
were noticeable among the central station 
people, and the disproportion between 
these and the material men was not as 
pronounced as usual. Taken altogether, 
the convention was the best in the history 
of the association. 

A large number of ladies took advan- 
tage of the outing, and, for them appro- 
priate entertainment was provided. 

The following new members 
elected during this meeting: 

Active: Fremont Gas, Electric Light 
and Power Company, Fremont, Ohio, 
W. M. Adams, superintendent; Alliance 
Gas and Electric Company, Alliance, 
Ohio, D. W. Low, superintendent; James- 
town Electric Light Company, Jamestown. 
Ohio, S. A. Brown, superintendent; 
Columbus Public Service Company, W. H. 
Sharp, secretary; Ada Water, Heat, Light 
and Power Company, Ada, Ohio, B. S. 
Young, manager. 

Associate: Library Bureau, T. E. Craw- 
ford, manager, Cleveland, Ohio; Allis- 
Chalmers Company, G. C. Colwell, district 
manager, Cincinnati, Ohio; American 
(Circular Loom Company, T. H. Bibber, 
Boston, Mass.; Warren Electric Manufac- 
turing Company, Sandusky, Ohio. 

President M. E. Turner, of the Cleve- 
land Electric Illuminating Company, in 
his annual address, after referring briefly 
to the present rate regulation agitation 
in some of its phases, recommended that 
a committee be appointed to investigate 
tl.is and the subject of cost determination. 
He further recommended a committee 
being appointed to investigate the best 
st‘ les of records in use by different com- 
panies, with especial reference to the 
availability of such records for use of 
sn,aller companies and the promotion of 
uniformity in records. President Turner 
referred to the fact that manufacturers 
are meeting the demand for higher effi- 
cicnev in electrical illumination, and that 
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this will have a tendency to aid electrical 
companies in mecting outside competi- 
tion. He also outlined in brief some of 
the work done in preparation for this con- 
vention, and paid his acknowledgments 
to all who had assisted the efforts of the 
officers in this behalf. 

The recommendations were concurred 
in by the convention, and the committees 
suggested authorized, in pursuance to the 
report of the committee on the president’s 
address, Messrs. Bechtel, Valentine and 
Maxon. 

Mr. J. A. Bendure, general manager, 
Lima & Toledo Traction Company, in a 
paper “Waste Products of a Central Sta- 
tion,” gave the results of personal and 
other experience, holding that, there is an 
inherent necessity for the utilization of 
by-products, especially by quasi-public 
service corporations, inasmuch as if they 
neglect to improve all means of profit at 
their command, they must make up any 
deficiency in increased price charged to 
the public for their commodity, and will 
be likely to suffer from some competitor 
who is more enterprising, as well as suffer 
in dividends. Mr. Bendure referred briefly 
to different methods of utilizing exhaust 
steam for heating, and different bases of 
charge for same, suggesting that if a plant 
has engines already operating as condens- 
ing units, the condensers can be detached 
during the heating months, and during 
the summer months operated condensing, 
and at times when the full amount of 
steam is not required for heating, operate 
part condensing and part non-condensing. 
as the most profitable plan. In the con- 
struction of new central stations or the 
addition of further engines, simple cylin- 
der engines, or compound engines de- 
signed with reference to the combination 
of lighting and heating, will be found 
most economical. The author contends 
that the service is growing in popularity, 
and urges that plants contemplating such 
an addition to their service carefully look 
into the question of rates. He holds that 
the only safe and reasonable rate is that 
based on the cost of supplying heat direct 
from the coal pile, that is on a live steam 
hasis; managers have sometimes made the 
mistake of viewing anv revenue received 
from this source as net gain. 

In the discussion of this paper Mr. 
W. E. Russell, president Massillon Light, 
Heat and Power Company, as one of those 


not at present using an exhaust steam 
heating system, stated that he had been 
investigating the subject and considered 
it of great importance to towns of under 
20,000. He expressed his disappointment 
that Mr. Bendure had not gone further 
into the hot water side of the question, and 
wished to know more on that head. 

Mr. E. H. McKnight, of the Middle- 
town Electric Light and Power Company. 
gave it as his opinion that he would not 
operate a hot water plant if he could not 
have day service. At Middletown he has 
a motor-load equivalent to that of a 
twenty-mile interurban railroad load, 
about 300 horse-power in daily service. 
At Bowling Green he started in with a 
hot water service with a very light day- 
load, and is operating a railroad that 
makes it a success and takes care of all 
the hot water heating he has. , 
Mr. W. P. Engel, manager of the 
People’s Gas and Electric Company, De- 
fiance, Ohio, put in a system circulating 
hot water with an ordinary boiler-feed 
pump through a two-inch main for 1,800 
feet, taking the water from a cistern 
heated by the exhaust from the engine to 
an open heater, 160 degrees in the cistern. 
The next winter he put in a small closed 
keater with one-half-inch copper tube, 
sufficient to heat about twenty-five houses, 
including his own house, using a four-inch 
pipe, the furthest house away being 2,500 
feet distant. He believed that a central 
station plant can make money out of ex- 
haust steam for residence heating. He 
had a railroad in connection that furnished 
ample exhaust steam; any ordinary plant 
running daytimes with from twenty-five 
to thirty amperes on an engine of 200 
horse-power will furnish enough exhaust 
steam to heat twentv-five houses. His 
rate was based on square feet of radiation. 
His street railroad at present is about 
double his alternating or commercial load. 

Mr. H. L. Wallau, of the engineering 
department of the Cleveland Electric H- 
luminating Company, read a paper, 
“Some Notes on the Use of Barriers in 
Alternating-Current Switchboard Con- 
struction of Potentials below 4,000 Volts,” 
in which he briefly pointed out some of 
the advantages of barriers in the construc- 
tion of such switehboards, as he had be- 
come familiar with the same from per- 
sonal experience. The paper describes in 
detail the method of application and use 
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of such barriers, and the writer con- 
cludes that in some plants switchboards 
that are a trifle antiquated may be re- 
modeled in a similar manner and made 
good for many more years. 

The paper on “Mercury Are Rectifiers,” 
by P. D. Wagoner, of the General Electric 
Company, was read by Mr. R. E. Russell 
in Mr. Wagoner’s absence. The apparatus 
was seen in use during Mr. Ryan’s lecture 
Friday evening, and at other times. In 
discussing the paper Mr. Wallau referred 
to one of the advantages of the rectifier 
being its small floor space (stated by Mr. 
Russell as eighteen inches by twenty-four 
inches) as compared with the ordinary 
motor-generator set. Mr. Wallau had 
made a test of the rectifier, charging 
twelve cells of battery, the efficiency being 
about sixty per cent. 

Mr. E. H. Beil, superintendent con- 
struction Gas and Electric Company, 
Youngstown, Ohio, read a paper on “The 
Operation of Alternating-Current Motors 
on the System of an Electric Light Plant 
of 1,000 Kilowatts or Less Capacity.” 
Now that the cost of alternating-current 
motors compares favorably with direct 
current, it is likely that consumers will 
demand and obtain the former in prefer- 
ence, and the effect that this will have on 
the lighting system is of considerable im- 
portance. If the service is intermittent, 
the motor being started and stopped fre- 
quently, it is bound to affect the lighting 
unless the transformer capacity is greatly 
in excess of the load. The applications of 
the alternating-current power are quite 
varied, being used in small units to drive 
dental engines, lathes, small air com- 
pressors, presses, shoe repair machines, 
cash carrier systems, foundry blowers, 
newspaper presses, etc. 

The above paper was discussed in con- 
nection with the discussion on the next 
paper, “Recent Developments in Single- 
Phase Alternating-Current Motors,” by 
G. Perey Cole, engineering department 
Wagner Electric Manufacturing Com- 
pany, St. Louis. 

In the last-named paper the writer 
refers to the “Arnold type” motor, as 
particularly adapted to all constant speed 
service and available where the direct- 
current shunt motor is used. The writer 
shows various applications of this motor, 
and then considers some recent develop- 
ments in the single-phase motor field, re- 
ferring to the Schuler type and com- 
pensated series type, the former being 
especially available for elevator service 
and the latter for electric railway work 
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and traveling cranes, where direct- 
current series motors are now employed. 

In connection with the two foregoing 
papers was discussed the paper on “Elec- 
tric Motor Applications,’ by J. Henry 
Klinck, of the Westinghouse Electric and 
Manufacturing Company. The writer 
enumerates some of the difficulties inci- 
dent to the use of motors under various 
conditions, and especially emphasized both 
in his paper and in the discussion that a 
successful motor application can be made 
only when the characteristics of the driven 
machine are thoroughly known and a 
motor of sufficient size and suitable design 
used to operate it. The requirements of 
the machine must be supplied by the 
motor, not the reverse; the machine being 
installed to do certain work of a definite 
character. It is therefore necessary to 
make a thorough investigation of the 
characteristics of the driven machine be- 
fore making any recommendations as to 
the type of motor and motor control to be 
used. Aside from his paper, the writer 
stated that the day has gone by when a 
man furnishing a device of any kind to be 
driven by a motor demands that the motor 
shall be small enough to go in his pocket ; 
it is now recognized that if you want to 
get power out of a machine you must make 
it large enough to furnish the power. 

Mr. W. E. Richards, of the engineering 
department of the Toledo Railways and 
Light Company, read a paper, “Where It 
Has Been Found a Distinct Advantage to 
Use Voltage Regulators,” in which the 
writer holds that where electricity is used 
for illumination, there are but few in- 
stances where it would not be an advan- 
tage to automatically control the voltage, 
and the smaller the plant the greater the 
need of automatic apparatus, as it is well 
known that switchboard attendants in 
small plants supplying commercial light- 
ing usually have to perform a varicty of 
duties. Especially important is such 
automatic control when lighting machin- 
cry is operating from the same source of 
power supplying fluctuating power cir- 
cuits, railway systems, ete. 

In the discussion of the foregoing 
papers, Mr. Phillips, of Sanderson & 
Porter, New York, thought it should be 
acknowledged that all alternating-current 
motors create more or less disturbances to 
the lighting service at times of starting, 
and the aim of the station manager should 
be to so lay out a proposed installation as 
to produce the minimum amount of drop. 
He can frequently design an installation 
so as to have the motor start without load, 
or at best, with part load. The speaker 
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cited the case of a large foundry in 
Youngstown, Ohio, where a complete 
direct-current installation in service prior 
to the change made presented the option 
of either replacing the entire direct-cur- 
rent equipment with alternating-current 
apparatus, or driving the direct-current 
generator with a large alternating-current 
motor. The latter alternative was chosen, 
and a 100-horse-power, two-phase, 2,000- 
volt motor installed operating directly 
upon the primary circuits without trans- 
formers; starting without load and conse- 
quently requiring small starting current. 
It operates all day on over half load, and 
consequently at a high power-factor; as 
the load fluctuates throughout the day the 
power-factor is always maintained high. 
The reverse would be the case if alternat- 
ing-current motors were continually 
stopping and starting, especially on the 
large cranes in their foundry. 

In discussing Mr. Cole’s paper and Mr. 
Klinck’s paper, Mr. Phillips said that one 
of the greatest problems facing the small 
station manager is the operation of elec- 
tric elevators and printing presses which 
are continually starting and stopping. 

Mr. Wallau referred to the use of single- 
phase motors in refrigerating service in a 
small refrigerating plant running twenty- 
four hours a day without any attendance 
at night. In such case the single-phase 
motor which starts as a repulsion motor 
and then works as an induction motor is 
very advantageous for the reason that in 


_ ease of line trouble and fuses blowing out 


on the line the motor shuts down, and 
after the line fuses are replaced starts up 
again. | 

Mr. F. E. Valentine, manager Miami 
Light, Heat and Power Company, of 
Piqua, Ohio, stated that a new hospital 
was being erected in the territory covered 
by the alternating-current service of his 
company, too far away to be economically 
supplied from the direct-current service. 
He asked for suggestions as to a suitable 
motor elevator installation with alternat- 
ing current. 

In reply, Mr. Phillips stated that the 
conditions outlined were practically iden- 
tical with the conditions at Peekskill, 
N. Y., where his company had decided to 
install the 110-volt direct-current elevator 
equipment, using storage battery motor- 
generator set, or mercury-are rectifier, for 
charging same. 

Mr. Valentine said that he feared the 
interference of the lighting service in that 
vicinity. Mr. Phillips stated that the in- 
stallation referred to caused absolutely no 
disturbances on the lighting system, as 
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the elevator equipment operates entirely 
from the storage battery and consequently 
has no connection whatever with the light- 
ing system any more than an automobile 
would have if charged from the same 
motor-generator set. 

In closing the discussion on his paper, 
Mr. Klinck again called attention to 
what he considered a most vital point of 
motor application; that is, a thorough 
understanding of the conditions under 
which the motor is going to work and 
the kind of work it will have to do. There 
is too much of a tendency to make some 
recommendation as to what to put in 
without fully considering what the par- 
ticular service is going to be. Because 
one man uses a five-horse-power motor to 
do a certain class of work, it does not fol- 
low that the man next door is going to 
require a five-horse-power motor to do the 
same work, even though on the same ma- 
chine. This has been illustrated in con- 
nection with the application of motors to 
the same machine tools. ‘The speaker re- 
ferred to “machine tools,” because, as he 
explained, he was a little more familiar 
with that phase of motor application than 
any other. He had noticed some careless- 
ness in the lining up of bearings, especially 
in printing-press work. In one case a 
machine will apparently require a certain 
amount of power to drive it, while a 
similar machine will take considerably 
more, or even less, and the men operating 
the two machines will come together and 
talk it over, with the result that one of 
them thinks there is something wrong. 
The case is made a little more difficult 
if the two motors happen to be of dif- 
ferent makes, which would make it very 
nice for the salesman of the motor con- 
suming the less amount of power. Inves- 
tigation will frequently show that the 
motor which is consuming the dispropor- 
tionate amount of power is doing so not 
in driving the machine but in overcoming 
useless resistance, due to friction in the 
bearings. A true solution can only be 
arrived at by carefully studying the de- 
tails in each particular case. 

The next paper included a discussion 
on “Meter and Billing Records,” con- 
tributed to by Messrs. F. E. Valentine, 
manager Miami Light, Heat and Power 
Company, Piqua, Ohio; D. W. Low, 
superintendent Alliance Gas and Electric 
Company; C. E. Inman, Warren Water 
and Light Company, Warren, Ohio, and 
George Hayler, Jr., now of Joplin, Mo. 
Mr. Valentine expresses surprise that al- 
though the subject of a uniform sys- 
tem of billing and recording has been 
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thoroughly discussed among electrical 
people and its vital importance set forth 
abundantly in various state and national 
conventions, it is a matter of surprise that 
more general interest has not been aroused. 
He believes that the effort to get out of 
the old ruts necessary would bring about 
all that it costs in benefit to a live cen- 
tral station. 

Mr. Hayler commented on the hetero- 
geneous assortment of record forms that 
are prevalent and thought that the at- 
tempt to devise some one system to meet 
all conditions and satisfy all station 
managers would be a hopeless task. 

President Turner referred to the fact 
that the subject of keeping proper records 
has been up at several of the Ohio state 
conventions, but so far has not been pro- 
ductive of a system of records suitable 
for the smaller companics. In his work 
around the state he had found that the 
records of many of the smaller companies 
are in a very deplorable condition, so 
much so that they scarcely know their 
operating conditions at all. 

By invitation, Mr. H. A. McKee, of 
Chicago, representing the Library Bureau, 
appeared before the convention and ex- 
plained the work his company is doing in 
designing and furnishing proper blanks 
and appliances for office records for cen- 
tral stations. 

Mr. H. C. Ayres, superintendent Green- 
ville (Ohio) Electric Light and Power 
Company, read his paper on “Methods of 
Selling Current as Applied to Cities of 
Twenty Thousand Inhabitants,” in which 
after commenting on the extremely wide 
range of rates charged by central stations 
supplying electric light and power, both 
in rates per kilowatt-hour and in flat rates, 
due to many causes which he enumerated, 
he concluded that the main cause lies in 
the fact that the stations are entirely 
ignorant of their true cost of production, 
and have adopted their rates without care- 
ful figuring. The writer nolds that the 
two general methods of charging just 
referred to and in use among the smaller 
stations are both open to very serious 
objections, the purpose of his paper being 
to describe the combination system using 
a fixed charge which is similar to the 
flat rate in combination with the meter 
charge. The objections to the flat rate, 
he thinks, are well known, the principal 
one being that consumers will waste cur- 
rent if it costs nothing to be careless. 
The objections to a straight meter basis 
are that it does not accurately distribute 
among consumers their proportionate 
share of the costs of supplying them, and 
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compels some customers to pay in excess 
by an amount necessary to make up the 
deficiency occasioned by the short-time 
user. He urgently recommends every 
central station to discover its fixed and 
running cost, and suggests a careful study 
of the paper presented by Mr. M. E. 
Turner last year, which treats the subject 
very fully. After finding these costs a 
rate may be adopted consisting of a fixed 
charge and a charge for current as shown 
by meter, which will have the following 
advantages: it will accurately represent 
your costs plus a profit in the case of each 
individual customer; it will be a rate 
upon which you can make yearly con- 
tracts; it will be a rate which will be at- 
tractive to the long-hour customer; it is 
also free from objectionable meter or dis- 
count complications, and last, but not 
least, your income and your customers’ 
bills will not vary as greatly as on a 
straight meter basis. 

Before proceeding further with the dis- 
cussion of the foregoing paper, a paper 
was read by Messrs. R. L. Johnston, of 
the Northern Ohio Traction and Light 
Company, Akron, Ohio; Warren E. Rus- 
sell, president and treasurer Massillon 
Light, Heat and Power Company, and J. 
H. Maxon, superintendent and manager 
Gallipolis Gas and Coke Company, on 
“Methods Employed for Getting New 
Business and Retaining Old Business 
Where Natural Gas Competition Exists.” 

The report of the committee on cost 
determination, consisting of E. J. Bechtel, 
chairman, superintendent Toledo Rail- 
ways and Light Company, W. E. Miller, 
Mt. Gilead Water, Heat, Light and Power 
Company, and J. H. Perkins, past presi- 
dent of the Ohio state association, and 
now of Wilkesbarre, Pa., was read by its 
chairman, and was characterized by Presi- 
dent Turner as perhaps one of the best 
reports on this subject that ever went be- 
fore any association, and deserving of a 
great deal of consideration as an impor- 
tant topic at this particular time. 

Discussion of this and several of the 
foregoing papers was made a special order 
for Friday morning, Friday afternoon 
being given over to social entertainment. 
On Thursday evening at 9.45 candidates 
for initiation in the Sons of Jove reported 
at the rendezvous in the Hotel Victory, 
and after being robed in sackcloth and 
ashes and with hands fast to a stout 
rope, they marched as lawful prizes in 
the wake of the already juvenated rejuve- 
nators, who were costumed in the flaming 
garb of the order, escorting the original 


Jupiter himself. The happy candidates 
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who were duly initiated were the follow- 
ing: George L. Porter, Chicago; Louis 
Griesser, Cleveland; H. H. Cudmore, 
Cleveland; Lawrence Clark, Chicago; 
O. E. Kenney, Toledo; L. G. Read, San- 
dusky; F. W. Bliss, Cleveland; H. C. 
Kelley, New York; Lawrence Moore, 
Detroit; R. ©. Stueve, Cincinnati; E. L. 
Booth, Bellaire; E. Reynolds, Pittsburg ; 
H. B. Rogers, Columbus; W. E. Russell, 
Massillon; A. E. Buckenberg, Sandusky ; 
Wm. J. Beutel, Sandusky; E. Garrick, 
Sandusky; Hunter Morrison, Cleveland, 
and James L. Anderson, Pittsburg. 

The first paper read Friday morning 
was that on “Line Construction,” by B. 
L. Chase, superintendent lines Columbus 
Railway and Light Company. The writer 
holds that in order to secure freedom 
from interruption high-tension lines 
should be constructed above all telephone, 
telegraph and other wires for service of a 
similar character, for these conductors 
being small, and easily broken down by 
wind or sleet, will cause unending trouble 
to both companies, and be a constant 
menace to life and property. High-volt- 
age lines constructed underneath tele- 
phone, telegraph and other wires also en- 
danger the lives of linemen. Telephone 
linemen do not, as a rule, realize the im- 
portance of keeping clear of the high-volt- 
age circuits, as their own work is such that 
all their wires may be handled without 
personal discomfort. Wood poles are the 
most. desirable for high-voltage transmis- 
sion, iron poles affording more chance for 
troublesome and dangerous grounds, and 
subjecting workmen to extreme danger 
from the same cause. 

Mr. A. E. Noble, superintendent con- 
struction Cleveland Electric Illuminating 
Company, read a paper on “Resuscitation 
from Electric Shock,” reporting the re- 
sults of a series of experiments conducted 
last year by Dr. George W. Crile, a promi- 
nent surgeon of Cleveland, who has inter- 
ested himself in this subject very deeply 
for some time past, and Dr. J. J. R. 
McLeod, of Western Reserve University, 
of Cleveland. It is shown that an impor- 
tant factor in a fatal electric shock is the 
action of the current upon the heart itself, 
and unless a relatively large part of the 
current passing through the body traverses 
the heart, the shock may not prove fatal. 
From this the writer concludes that if 
some method can be devised for diverting 
the greater portion of the current around 
the heart, the number of deaths from elec- 
tric shock will be greatly lessened, perhaps 
almost eliminated. He adds that it is 
possible that this may be accomplished by 
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means of a light metallic gauze jacket to 
be worn next to skin, or by a system of 
metallic bracelets worn around the upper 
arms and connected by means of flexible 
conductors to a belt of some similar mate- 
rial worn around the waist or some part of 
the body below the heart. The writer 
recommends that workmen should be edu- 
cated and trained in first aid to those in- 
jured through contact with live wires, 
and every man plainly told just what he is 
expected to do in case of accident, and 
should be made familiar with the loca- 
tions of the different hospitals, and which, 
if any, are best equipped to take care of 
such cases. 

Referring to Mr. Ayres’s paper, Mr. Gas- 
kili feared there might be some misappre- 
hension, and did not want the impression 
to exist that the Greenville company 
charges one man one price and another 
man another, because the price is alike 
to all receiving like service. The short- 
time user taking light off the peak should 
pay for the cream that he is skimming. 
The fixed charge is in proportion to the 
installation entirely, and the meter charge 
is the same, but the customer who takes 
a long-time run gets a lower rate for 
what costs the station less. He had found 
that business men generally prefer a fixed 
charge system, and if they do not wish 
to take it on the fixed charge basis, they 
can have a straight meter rate, but the 
bulk of the commercial business is served 
on the fixed charge rate. Mr. Ayres ex- 
plained that the difference between his sys- 
tem and the two-rate system is more ap- 
parent than real. 

President Turner asked Mr. Ayres ap- 
proximately what percentage of the Green- 
ville consumers would receive a lower 
average rate on the method explained as 
opposed to a straight meter rate. 

Mr. Ayres replied that he could only 
make a guess, and would say about fifty 
per cent. Mr. Ayres further stated that 
under their present method they were 
able to offer time contracts which were 
giving good satisfaction. 

Mr. Bechtel thought that it did not 
make much difference just what com- 
mercial rate you make, provided that it 
runs parallel to the cost of current, which 
cost is not at all in proportion to kilo- 
watt-hours output, as assumed by Mr. 
Ayres's paper. He thought the whole 
proposition should be considered from the 
standpoint of consumer to consumer, 
rather than from the standpoint of con- 
sumer to central station. He thought a 
simple way of explaining Mr. Avres’s rate 
to the ordinary man would be not to call 
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it a fixed charge, but rather a flat rate 
for light plus a nominal sum per kilo- 
watt hours’ use to ensure the company 
against loss. The two-rate meter system 
accomplishes the same results. The fixed 
charge is practically in the first hour’s 
use. Unless you have a minimum of the 
one hour’s use, a consumer using perhaps 
a half-hour will be served at a loss to the 
company. ` The paper should impress 
upon central station men the important 
principle that each individual station has 
to arrive at its own costs individually, and 
that because twelve cents, say, for the first 
hour, and three and one-half cents for the 
next is right in Alliance, that is no reason 
why it should be right in Lima, or any 
other city, The rate should follow parallel 
to the cost curve, whether you make it 
on a meter rate, a two-rate meter system, 
or a fixed charge plus a small current 
charge, or whatever rate it is. | 
Mr. Mauger, of the General Electric 
Company, addressed the convention with 
regard to the desirability of exploiting 
clectric heating and cooking devices as a 
means of getting new business. He 
thought that if properly pushed this busi- 
ness will help out on the rate question by 
smoothing ont the peak load and filling 
up the hollows. Referring to the late heat- 
ing and cooking devices exhibited by the 
reneral Electric Company at this conven- 
tion, he stated that they were the fruit of 
another year’s experimenting and that 
they were now practical because indestruc- 
tible. In meeting gas competition it 
must not be forgotten that through this in- 
destructibility it is possible to cook many 
articles by the use of a very small quantity 
of water, which in a closed vessel would 
soon reach the evaporating point and be 
found a very economical method of cook- 
ing. Eggs might be boiled with a table- 
spoonful of water. Gas ovens are notori- 
ously inefficient in baking. In a recent 
test the speaker found that his gas oven 
had an efficiency of only four or five per 
cent, whereas he could obtain an efficiency 
of twenty to twenty-five per cent in heat- 
ing water on top of the stove with an ordi- 
nary gas burner. One of the most effective 
ways of exploiting the new cooking and 
heating devices is by placing them out on 
trial, as recommended by Mr. Russell. The 
central station at Jackson, Mich., has 
been very successful in placing ovens in 
this way and met with like success with 
electric irons, distributing the first hun- 


dred in a couple of weeks and immediately | 


sending in an order for another hundred. 
A very small number of those put out on 
trial were ultimately returned to the sta- 
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tion. On grounds of convenience, cleanli- 
ness and economy in the specifie applica- 
tion, electrical cooking and heating devices 
might be safely exploited, but consumers 
should be persuaded not through talk or 
advertising, but by actually trying the ex- 
periment for themselves and observing the 
cost as developed in the monthly bills, 
which the speaker believed would prove 
satisfactory. 

The paper by Mr. J. Kermode, of the 
Cleveland Electric Illuminating Com- 
pany, entitled “Some Practical Sugyes- 
tions on the Wiring of Residences and the 
Facilities Given to Consumers for In- 
creased Use of Electricity,” was an exceed- 
ingly practical one, showing as it does the 
advance that has been made by some elec- 
tric lighting stations in presenting to the 
public in attractive form suggestions 
which through such a medium can be 
made with greater persistence and less 
officiousness, and with repetitions that 
would not be permissible by way of per- 
sonal calls, and with that effectiveness 
which pictorial illustrations possess over 
every other form of literary presentation. 

In connection with wiring houses, Mr. 
Maxon enquired to what extent can a cen- 
tral station afford to stand the cost of wir- 
ing houses? He solicited an expression 
from members present as to whether they 
favored free or partially free wiring. 

Mr. Young stated that his company 
made it their policy to do all their own 
wiring at a moderate charge covering 
actual cost of labor and installation. He 
had found that competitors such as gaso- 
line and acetylene companies would offer 
to take out electrical equipment and in- 
stall their own in exchange. In reference 
to wiring for closet lights, his company 
had found this a good thing, enabling 
them to place an increased number of 
lights. He had written to the manufac- 
turers of heating appliances, obtained their 
printed matter and circularized locally. 
but had discovered that the first cost of 
the apparatus was quite an obstacle. Mr. 
Mauger stated that his company was en- 
deavoring to overcome that objection to a 
large extent, believing that in order to 
exploit the devices properly they should 
be furnished at low cost. They hoped to 
be able to put on the market an electric 
oven at from $10 to $15. 

The report of the nominating commit- 
tee was then received, and on motion of 
Mr. Bendure, one ballot was cast and the 
following declared elected for the ensuing 
vear: 

President —F. E. 


Ohio. 


Valentine, “Piqua, 
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Vice-President—W. E. Russell, Massil- 
lon, Ohio. 

Secretary- Treasurer 
Greenville, Ohio. 

Advisory Committee—Samuel Scovil, 
Cleveland, Ohio; J. A. Bendure, Lima, 
Ohio; D. L. Gaskill, Greenville, Ohio. 

Executive Committee—M. E. Turner, 
Cleveland, Ohio; E. J. Bechtel, Toledo, 
Ohio; M. C. Hull, Columbus, Ohio; W. E. 
Miller, Mt. Gilead, Ohio; W. P. Engel, 
Defiance, Ohio. 

Finance Committee—E. H. Beil, 
Youngstown, Ohio; Fied W. Bauer, Nan- 
dusky, Ohio; W. E. Richards, Toledo, 
Ohio. 

Publicity Committee—B. S. Young, 
Ada, Ohio; John H. Maxon, Gallipolis, 
Ohio; C. C. Collins, Columbus, Ohio. 

President-elect Valentine in a graceful 
speech of acceptance bespoke the coopera- 
tion of the retiring officers for the coming 


D. L. Gaskill, 


year, and acknowledged the compliment 
paid him in his election to the presidency 
of the association. 

The paper reporting results of tests on 
tantalum, prepared by William Ambler, 
professor of engineering in the Case 
School of Applied Engineering, Cleveland, 
Ohio, after rehearsing tests as to distri- 
bution of light frojn the tantalum lamp 
with both clear and frosted bulbs, and 
comparisons made with the light distribu- 
tion from a sixteen-candle-power, 110-volt 
lamp with clear bulb and with a single 
coil carbon filament, also measurement to 
determine variation in candle-power with 
the voltage, ete., concludes as follows: 
“these results show that there will be a 
saving by the use of the tantalum lamp 
only when the cost of energy is above or 
about five cents per unit. 

“If we speculate upon the possible value 
or this new lamp we should consider the 
value of burnt-out lamps. Allowing fifty 
per cent of the original cost as the value 
of the lamp there will be found to be a 
saving when worked out as above thirty- 
five per cent in favor of the tantalum 
lamp with the clear bulb with energy at 
ten cents per unit. With the energy at five 
cents, the saving amounts to 31.5 per cent, 
and at three cents, to 13.5 per cent. 

“It is evident that the success of this 
lamp will depend upon the ability of the 
makers to reduce the cost of the filament. 
There seems to be a probability of this in 
the direction of improved chemical and 
physical methods of manufacture, as the 
present high cost is due not so much to the 
value of the raw material as to the difti- 
culty of working the metal into a fine 


wire.” 
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This and the two following papers were 
discussed together. 

Mr. E. R. Roberts, of the Nernst Lainp 
Company, Pittsburg, Pa., read a paper on 
“The Utility of the Nernst Lamp to the 
Central Station.” 

One of the chief advantages accruing 
to the central station through the use of 
the Nernst lamp is that it enables the 
company to maintain its charging rates 
under all conditions. The special fitness 
of the Nernst lamp as a business getter 
for the central station in gas competition 
has proved to be its most winning card 
in gaining recognition among electric 
lighting interests. In comparison with 
other commercial electric illuminants its 
advantages are such that, on the one hand, 
with high-priced gas, we find that it wins 
out even though placed at a disadvantage 


with the are and incandescent in the 
terms of the lighting contract. On the 


other hand, where natural gas abounds, 
the hght user finds that with the Nernst 
lamp the cost of electric light is reduced 
to a point where the difference is more 
than compensated by the inherent advan- 
tages of this light over gas light. 

Mr. F. W. Wilcox, of the General Elec- 
trie-Edison Lamp Works, Harrison, N. J., 
read a paper on “High-Efficiency, High 
Candle-Power, Incandescent Lighting 
Units.” The paper gave special attention 
to the new General Electric lamp with 
the General Electric metallized filament. 

The closing event of the convention 
was the lecture on “Illuminating Engi- 
neering,” delivered on Friday evening by 
Mr. W. D'A. Ryan, of the General Elec- 
tric Company, Lynn, Mass. The hall was 
crowded with ladies and gentlemen who 
paid close attention to the lecture and ac- 
companying illustrations. The lecture 
was a general treatment of the subject of 
light and color, with some reference to 
illuminating engineering, the various 
points being illustrated by specal appa- 
ratus designed expressly for the purpose. 
A number of interesting and instructive 
color experiments were performed, which 
had a practical bearing on the lighting of 
large areas, such as stores and the like. 
At the conclusion of the lecture a pari- 
chromoscope, or color booth, was ex- 
hibited, which showed the effect of the 
Incandescent, are, Nernst, and = mercury 
hehts upon various textile fabrics exposed 
to these various lights, and the change 
in color of certain materials when trans- 
ferred from the mercury to the are-light 
booth. Probably the most important point 
brought out by Mr. Ryan was the im- 
provement in are lighting by the use of 
the light balancing selective diffuser, 
giving a considerable increase in the etti- 
elency on the counter level when are lights 
are used, producing a perfectly steady and 
white light. 
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The exhibit of the Westinghouse com- 
panies occupied a large parlor on the ground 
floor of the Hotel Victory, and it was one of 
the most attractive and complete exhibits at 
the convention. The exhibit comprised a 
full line of portable electrical measuring in- 
struments: alternating and _ direct-current 
arc lamps, transformers, lightning arresters, 
switches, alternating and direct current for 
motors, ammeters, voltmeters and watt- 
meters. The prepayment wattmeter, which 
was on exhibition, attracted very consider- 
able interest. A complete line of samples of 
Sawyer-Man incandescent lamps was dis- 
played in a glass case. On a large display 
board were shown fuses of sizes suited to 
various voltages. 

The corridor of the hotel on the ground 
floor where all of the exhibits were made 
was illuminated by Westinghouse alternat- 
ing-current arc lamps. Samples of Nernst 
lamps were also exhibited. 

The following representatives of the vari- 
ous Westinghouse interests were in attend- 
ance at the convention: Westinghouse Elec- 
tric and Manufacturing Company—C. B. 
Humphrey, manager retail sales; G. B. 
Dusinbarre, manager Cleveland office; H. W. 
Beebe, H. C. Draper, W. C. Egert, Cleveland 
office; J. W. Schantz, Cincinnati office; 
Lawrence Moore, Detroit office; W. P. Jend, 
Columbus office; J. H. Klinck, Pittsburg 
office. The Westinghouse Air Brake Com- 
pany—T. W. Newburn, Cleveland office. The 
Westinghouse Machine Company—J. H. 
Wagenhorst, Cleveland office. Nernst Lamp 
Company—Max Harris, sales manager Pitts- 
burg office; E. R. Roberts, Pittsburg office; 
Jas. Anderson, Columbus office; J. F. 
Hoover, Buffalo office; C. H. Davis, Detroit 
office. J. C. McQuiston, superintendent of 
the Westinghouse companies publishing de- 
partment, Pittsburg. 

Mr. S. R. Fralich was in charge of the 
exhibit of the Benjamin Electric Manufac- 
turing Company, of Chicago, showing a line 
of arc bursts, both ceiling and pendent 
forms; also samples of regular lighting 
specialties. 

The Library Bureau, represented at Cleve- 
land by Mr. T. E. Crawford, Ohio agent, 
showed an interesting line in one of the 
parlors on the ground floor of card record- 
keeping systems, showing samples of outfits 
in use by the Cleveland Electric Illumi- 
nating Company and the Northern Ohio 
Light and Traction Company, being card 
meter reading systems and meter record sys- 
tems, billing systems, and miscellaneous 
central stations accounting of all kinds. Mr. 
H. A. McKee, of Chicago office, was also in 
attendance. They also showed vertical sys- 
tems of handling correspondence for elec- 
tric lighting companies, and forms used by 
Chicago Edison Company, and Peoria Gas 
and Electric Company, Peoria, Ill. 

Mr. A. A. Serva showed an exhibit from 
the Fort Wayne Electric Works, including 
the new prepayment integrating wattmeter. 
This was designed by its Mr. J. J. Wood, 
and is now being manufactured in large 
numbers. 

Close by the Westinghouse parlor was 
that of the General Electric Company, where 
could be found at all times the smiling face 
of that well-known veteran, W. J. Hanley, 
of Cincinnati. With him were the following: 
H. J. Mauger, N. R. Birge and R. E. ‘Russell, 
Schenectady; F. W. Wilcox, J. I. Solomon, 
of the Edison Lamp Works, Harrison, N. J., 
and W. D’A. Ryan and G. H. Stickney, of 
Lynn, Mass. The piece de resistance of the 
General Electric Company at this meeting 
was the illustrated lecture by Mr. Ryan; 
but the exhibit directly under Mr. Hanley 
was an interesting one, covering a complete 
line of electric cooking devices, including 
flat-irons, cigar-lighters, glue-pots, etc. Inde- 
structible and interchangeable as to parts, 
these devices are rapidly growing in favor 
and are bound to occupy no small share of 
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the public attention at no distant day in the 
way of household utilities. 


REPRESENTATIVES OF MANUFACTURING AND 
SUPPLY HOUSES. 


AllisChalmers Company and Bullock Elec- 
tric Manufacturing Company—F. C. Colwell, 
Cincinnati, Ohio; H. Morrison, Cleveland. 

American Circwlar Loom Company— 
Thomas H. Bibber, Chelsea, Mass. 

Atlas Engine Company—John A. Bechtel, 
Cincinnati, Ohio. 

Baily, Fred W. C., consulting engineer, 
Cincinnati, Ohio. 

Banner Electric Company—R. T. Hamil- 
ton, Youngstown, Ohio. 

The F. Bissell Company—F. M. Knierim, 
Toledo, Ohio. 

Bryan-Marsh Company—F. W. Godfrey, 
Chicago, Ill. 

Doubleday-Hill Electric Company—Elliott 
Reynolds, Pittsburg, Pa. 

Duncan-Hobson Electric Company—C. W. 
Hobson, S. A. Hobson, Dallas, Tex. 

Electric Appliance Company—Perry R. 
Boole, George H. Porter, Chicago, Ill. 

Electric Storage Battery Company—H. H. 
Froman. 

The Erner ,& Hopkins Company—H. B. 
Rogers, Columbus, Ohio. 

Fowler, Harry R., Toledo, Ohio. 

Kuhlman Electric Company—Elkhart, 
Ind. 

F. D. Lawrence Electric Company—C. S. 
Kuntz, Cincinnati, Ohio. 

Nagel Electric Company—H. E. Adams, 
Ernest J. Paradis, Toledo, Ohio. 

National Carbon Company—A. G. Sum- 
merell, Cleveland, Ohio. 

John A. Roebling’s Sons Company—J. W. 
Brooks, Cleveland, Ohio. 

Sanderson & Porter—Leo A. Phillips, New 
York, N. Y. . 

Standard Blectric Company—G. F. Meyers, 
R. C. Stueve, Cincinnati, Ohio. 

Stanley-G. I. Electric Manufacturing Com- 
pany—Lawrence Clark, Chicago, Ill; W. A. 
Ekberg, district manager, Cincinnati, Ohio. 

Stanley Instrument Company—F. J. Alder- 
son, Great Barrington, Mass. 

Turbine Engineering Company—L. G. 
Read, New York, N. Y. 

Warren Electric Manufacturing Company 
—L. C. Read, New York, N. Y. 

Wagner Electric Manufacturing Company 
—G. Percy Cole, engineering department, 
St. Louis, Mo.; Dean bKmerson, Cincinnati; 
Lehman B. Hoit, Cleveland. 

White, L. G., electrical engineer, Colum- 
bus, Ohio. 

Buckeye Electric Company—F. W. Bliss, 
Cleveland, Ohio. 

Cleveland Electrical Supply Company—S. 
Griesser, Cleveland, Ohio. 

Duncan Electrical Manufacturing Com- 
pany—W. H. Sinks, Lafayette, Ind. 

Burke Electric Company, lessee of Key- 
stone Electric Company—J. W. Leech, Erie, 
Pa. 

Miller-Selden Electric Company—W. H. 
Selden, Jr., Detroit, Mich. 

Post-Glover Electric Company—-E. L. Van 
Winkle, P. J. Williams, Cincinnati, Ohio. 

Warren Electric Manufacturing Company 
—W. M. Lenhart, H. B. Warren, Sandusky, 
Ohio. 


REPRESENTING CENTRAL STATIONS. 


Ada—B. S. Young, manager Ada Water, 
Heat and Light Company. 

Akron—R. L. Johnston, Northern Ohio 
Traction and Light Company, Akron, Ohio. 

Alliance—D. W. Low, superintendent 
Alliance Gas and Electric Company. 

Bellaire—E. L. Booth, superintendent 
Bellaire Light and Power Company. 

Bowling Green—E. H. McKnight, L. E. 
B. C. & N. Railway Company. 

Cleveland—M. E. Turner, president Ohio 
Electric Light Association, J. Kermode, H. 
L. Wallau, engineering department, Edward 
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E. Noble, superintendent of construction, 
Cleveland Electric Illuminating Company. 

Columbus—Geo. C. Bohn, superintendent 
contracting department, A. N. Cope, B. L. 
Chase, superintendent lines, Columbus Pub- 
lic Service Company; C. C. Collins, assist- 
ant general superintendent, Columbus Rail- 
way and Light Company. 

Defiance—W. P. Engel, manager the 
People’s Gas and Electric Company. 

Dennison—O. B. Welch, superintendent 
and general secretary United Electric Com- 
pany. 

Fremont—T. L. Schrantz, Fremont Gas 
and Electric Company. 

Gallipolis—John H. Maxon, superintend- 
ent and manager Gallipolis Gas and Coke 
Company. 

Greenville—D. L. Gaskill, president, H. C. 
Ayres, Samuel Harnish, Greenville Electric 
Light and Power Company. 

Jamestown—S. A. Brown, Jamestown 
Electric Light Company. 

Lima—J. A. Bendure, general manager 
Lima & Toledo Traction Company; E. M. 
Bendure, the Lima Electric Railway. : 

Lisbon—Ira Clifford ‘Bean, New Lisbon 
Gas and Electric Company. 

Massillon—Warren E. Russell, president 
and treasurer Massillon Light, Heat and 
Power Company. 

Middletown—E. H. McKnight, Middletown 
Electric Light and Power Company. 

Mt. Vernon—E. T. Selig, general manager 
Ohio Railway and Light Company, Mt. 
Vernon, Ohio. 

Mt. Gilead—W. E. Miller, Mt. Gilead 
Water, Heat, Light and Power Company. 

Newark—Melville Gillett, president Lick- 
ing Light and Power Company. 

Piqua—F. E. Valentine, manager Miami 
Light, Heat and Power Company. 

Urbana—J. H. MecCrosky, Urbana Light 
Company. 

Sandusky—Fred W. Bauer, manager, Emil 
A. Bechstein, superintendent electrical de- 
partment, Sandusky Gas and Electric Com- 
pany. 

Toledo—E. J.. Bechtel, superintendent, T. 
Douglas Buckwell, John Gilmartin, meter 
department, W. E. Richards, engineering 
department, Toledo Railways and Light 
Company. __.. 

Warren—S. F. Messer, Warren Water and 
Light Company. 

Wauseon—wW. F. Hubbell, Wauseon: elec- 
tric light plant. l eae tb 

Youngstown—E. H. Beil, superintendent, 
S. C. Rogers, secretary Youngstown Consoli- 
dated Gas and Electric Company. 

In the ladies’ bowling contest, the first 
prize, a coffee percolator donated by the 
General Electric Company, was won by 
Mrs. Barkdell. Second prize, Westinghouse 
fan, donated by Westinghouse Blectric and 


Manufacturing ‘Company, won by Mrs. 


Adams. 

Croquet prizes: first prize, silver candela- 
bra, donated by Mr. E. J. Bechtel, of the 
Toledo Railways and Light Company, Mrs. 
Mauger. Second prize, flat-iron, donated by 
American Electric Heater Company, Miss 
Miller. 

Euchre prizes: first prize, chafing-dish, 
donated by Simplex Electric Heating .Com- 
pany, Mrs. Young. Second prize, electric 
curling-iron, donated by Mr. M. C. Hull, of 
Columbus, Mrs. M. E. Turner. Third prize, 
eight-inch revolving fan motor, donated by 
the Fort Wayne Electric Works, Miss Miller. 

In the guessing contest on colors during 
Mr. Ryan’s lecture, confined to ladies of 
the association, a tie between Mrs. Serva 
and Mrs. Miller was decided by revolving a 
color disc in favor of Mrs. Miller, who was 
awarded the electric heater donated by Presi- 
dent Turner. 

A large number of ladies were in attend- 
ance at the convention and suitable enter- 
tainment was provided for them, including 
bathing and boating, as well as the various 
contests. 
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Electrical Patents. 


Charles T. Bradshaw, of Philadelphia, 
Pa., has assigned to the Attracto Com- 
pany, Philadelphia, Pa., the entire interest 
in a patent (796,559, August 8, 1905) 
recently obtained by him on an electric 
sign. The general object of the invention 
is to produce a revolving sign in which 
letters placed upon its opposite sides will 
appear to be existing in space, owing to 
the rapid revolutions of the sign, and 
which will attract attention by its move- 
ment as well as by sound devices operated 
by rapidly passing through the air. A 
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ELECTRIC SIGN. 


body is provided having illuminated 
letters or symbols upon the sides thereof 
in the same axial positions. Means are 
provided for illuminating the letters. A 
shaft supports the body and extends into 
casings connected by a tube. Suspending 
means are attached to the tube and insu- 
lated therefrom. Means are employed for 
rotating the body, and other means are 
provided for conveying current from the 
suspending means to the rotating body. 
The General Electric Company, Sche- 
nectady, N. Y., is the assignee of a patent 
(796,470, August 8, 1905) granted to 
Alfred Swan, of New York, N. Y., on a 
base-making machine. The object of the 
invention is the manufacture of bases for 
incandescent lamps having a moulded- 
glass joint between the several contacts, 
forming a waterproof and moistureproof 
joint of high insulating power and great 
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mechanical strength. This is applicable 
to all types of lamp bases in commercial 
use. The contacts are placed in moulds, 
carried by a rotatable head in the proper 
relative position, and this head is inter- 
mittently rotated, allowing the moulds to 
come successively under a continuously 
flowing stream of molten glass. Each 
mould is caused to dwell under the stream 
for a predetermined time, so that it re- 
ceives a definite quantity of molten glass, 
and is then shifted under a plunger. This 
plunger is operated to compress the 
material in the mould into the desired 
form while the following mould is re- 
ceiving its charge. By having the molten 
material flow in a continuous stream the 
supply is uniform, as no cooling, and con- 
sequent clogging, occurs at the outlet of 
the glass reservoir. The machine com- 
prises a reservoir for insulating material 
having a feed outlet open during the en- 
tire operation of the machine, whereby a 
continuous stream of molten material 
flows therefrom. A mould is arranged to 
receive the metallic parts of a base and 
to hold them in proper relative position. 
Means are provided for shifting the mould 
intermittently into the path of the stream 
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Base-MAKING MACHINE. 


and maintaining it under the stream for 
uniform periods. Other means are em- 
ployed for compressing the molten 
material into a definite shape in the 
mould, and speed-varying devices are pro- 
vided to adjust the well of the mould 
under the stream. 

Tracy R. Campbell, of Aberdeen, S. D., 
is the inventor of a telephone call mechan- 
ism, relating more particularly to improve- 
ments in signaling apparatus employed in 
telephoning, though perhaps useful in other 
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analogous relations (796,562, August 8, 
1905). The principal object is to simplify 
greatly signaling mechanism of the above 
character by making certain elements per- 
form a plurality of functions, thereby not 
only reducing the number of parts, con- 
nections, and the like, but also effecting 
a material reduction in the space nec- 
essary to contain the apparatus. A com- 
bined motor and magnetoelectric gen- 
erator is employed, including a field mag- 
net and an armature having a shaft. A 
crank disc is carried by the shaft and has 
a socket. A lever is pivotally supported at 
one side of the shaft between its ends, 
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TELEPHONE CALL MECHANISN. 


one end of the lever being movable into 
and out of the socket of the crank disc. 
A bell is provided, and cooperating with 
this bell is a clapper carried by the lever. 
A spring engages the lever to hold the 
same in the socket. A driving shaft has 
a gear connection with the armature shaft, 
one end of the driving shaft being movable 
into engagement with one side of the lever 
for moving the same against the tension 
of the spring and out of engagement with 
the crank disc. 


Extending the Foreign Trade of the 
United States. 

The Department of Commerce and La- 
bor is desirous of securing the coopera- 
tion of manufacturers and other persons 
interested in the efforts being made by this 
department, through the Bureau of Manu- 
facturers, to extend the foreign trade of 
the United States. In furtherance of this 
work it is proposed to establish a com- 
prehensive card index which will enable 
the department upon application to fur- 
nish information desired by manufactur- 
ers, or by intending purchasers, and it 
is intended to extend the system, if the 
necessary authority shall be granted by 
Congress, to the principal consulates of 
the United States. Blanks are being sent 
to all parties interested, containing re- 
quests for information concerning the 
name and address of firms, the location of 
branch establishments, a description of 
the product, the capital, capacity per day, 
month or year, where the product is sold, 
and any other information which the com- 
pany might reasonably see fit to con- 
tribute. 
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The Control of Carbons in Arc Lamps of 
the Inclined Carbon Type. 

A description is given here of a metnod 
of controlling the movement of the car- 
bons in an arc lamp of the inclined carbon 
type. The object of the arrangement is 
‘to ensure a regular feed of the carbons at 
the proper rates, and to avoid irregulari- 
ties due to changes in temperature or other 
causes. The carbons are clamped in 
holders slipping on guide-rods. They are 
fed forward by means of an endless wire 
helt which passes over a series of pulleys. 
At the upper part of the lamp placed 
centrally is a short shaft on which are 
two pulleys grooved to receive the wire 
belt; the diameters of the pullevs being 
such as to ensure feeding the two car- 
bons forward at the proper rate. The 
movement of this pair of pullevs is con- 
trolled by any suitable regulating mechan- 
ism. From these two pulleys the belt 
passes to the right and to the left over 
two pairs of idlers, and then down to the 
carbon-holders, passing thene: beneath 
two other idlers attached to a holder 
which can move vertically on a guiding- 
rod. The weight of this holder and two 
pulleys gives a proper tension to the wire 
belt, and allows any change in tempera- 
ture to be taken care of.—T'ranslated and 
abstracted from L'Electricien (Parts), 


August 5. 
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Electric Pumping Plants. 

A new pumping station, driven by elec- 
tric motors, has been put in service at 
Rotterdam, N. Y., for supplying the city 
of Schenectady. The plant is capable of 
pumping 24,000,000 gallons of water 
per day against a head of 110 pounds. The 
pumps consist of two eighteen-inch, two- 
stage vertical shaft turbines of the Worth- 
ington make. Each turbine consists of 
an outer casing inside of which is a set 
of fixed diffusion rings and impeller. The 
water enters the top of the casing at the 
centre of the impeller, and is thrown out 
through the diffusion rings into the dis- 
charge chamber, the vanes being so curved 
as to transform the kinetic energy into 
static pressure with minimuin loss. The 
pumps are installed in a twenty-one-foot 
pit, and draw water through a forty-two- 
inch suction pipe from two circular wells 
forty-two and thirty-five feet deep and fifty 
feet in diameter. The vertical shafts of 
the pumps are direct-coupled to the rotors 
of two 800-horse-power, 550-volt, forty- 


- horse-power induction motor. 


Literature. 


cycle, three-phase, General Electric, 
squirrel-cage induction motors installed 
on the station floor. The speed of the 
motors is 800 revolutions per minute. and 
lubrication is effected by forcing oil at 
a pressure of about 100 pounds under 
the thrust bearing. The supply of oil 
is maintained by two vertical triple 
Knowles oil pumps, each direct-driven by 
a geared three-horse-power induction 
motor. Since the main pumps are located 
above the normal water level of the wells, 
they are primed by a nine by seven-inch 
vacuum pump, direct-driven by a five- 
There is 
also a drainage pump installed in the pit, 
which consists of a Worthington one- 
stage, vertical, volute-type pump. This is 
driven at 1,200 revolutions per minute by 
a direct-connected, five-horse-power, three- 
phase, induction motor installed near the 
priming pump. All of these motors are 
supplied with current at 550 volts, forty 
cycles, three-phase. The supply to the 
station is brought by two independent 
10,000-volt transmission, lines, running 
from a substation of the Schenectady 
Illuminating Company, which receives its 
current from Mechaniecville and Spiers 
Falls. The lines are also connected to the 
power stations of the General Electric 
Company so as to give insurance against 
stoppage. At the pumping station the 
voltage is lowered by two banks of three 
250-kilowatt, single-phase, air-blast trans- 
The secondaries of .these trans- 
formers are provided with taps for starting 
the main motors at quarter and half volt- 
age. There is in addition a 150-kilowatt 
lighting transformer for supplying the 
station, the village and the nearby rail- 
way station with lights. This plant re- 
places the old steam plant which had a 
dailv eapacity of 12,000,000 gallons.—A b- 


formers. 


stracted from Insurance Engineering 
(New York), August. 
a 


The Kinetic Variation of Pressure in Elec- 


tric Generators. 

While the drop pressure, due to re- 
actions in electric generators, has been 
studied carefully, the drop pressure due 
to change in speed has not, says Mr. Alex- 
ander Russell, received sufficient atten- 
tion. Generators are usually tested for 
regulation at constant speed, but in actual 
practice they seldom operate thus. A 
knowledge of the true value of the drop 
due to change in speed is of use in prac- 


tical work, but in comparing the relative 
merits of different machines, it is of little 
value. If three per cent variation from 
the speed of one machine may cause only 
a three per cent variation in the voltage, 
while in another the same variation mav 
cause a thirty per cent variation in 
voltage. In both machines the voltage may 
drop ten per cent between no load and 
full load when the speed is kept constant. 
In practice the speed is often three per cent 
lower at full load than at no load, so that 
in practical work the first machine would 
have only a six per cent drop, while for 
the second it would be thirty-three. What 
one wishes to know is the ratio of the per- 
centage variation in pressure to the per- 
centage variation in speed. In general 
this ratio will depend on the drop in 
speed, and in order to obtain a definite 
value the drop in speed must be assumed 
small. The author then deduces analvtic- 
ally an expression which gives this ratio. 
For a separately excited machine the ratio 
is unity. For a series-shunt or compound 
dynamo, or for a compound alternator, 
the ratio may be large. The running in 
parallel of machines having large ratios 
will be unsatisfactory, as’stight variations 
in the speed of the engines will give rise 
to large circulating currents, and the run- 
ning would be unstable. This ratio is 
called the kinetic factor. The machine in 
which this factor is as large as five would 
require constant attention, even when 
operated singly. The author then con- 
structs a graphical figure to meet the con- 
ditions required in his analytical expres- 
sion. ‘This is done for various types of 
machines. For a series machine, the total 
characteristic is taken and a tangent 
drawn to the point of the curve at which 
the machine is to operate. A perpendicu- 
lar is also dropped from this point to the 
hase, which represents current values. 
The kinetic factor of the series machine 
is then given by the ratio of the distance 
cut off on the base between the tangent 
and the perpendicular to that inclined 
between the origin and the point where 
the perpendicular meets the base. The 
more nearly saturated the magnetic cir- 
cuit be, the more stable is the machine. 
For shunt machines the same construction 


is employed, using in this case, however, 


the saturation curve of the generator. 
This construction excludes the effect of 
Here also the higher 
the saturation of fields the more stable is 


armature reactions. 
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the machine in operation. If expense 
were no object, the kinetic factor could 
be made equal to 1.1. In practice, a 
machine having a kinetic factor which is 
not greater than two is found to satisfy 
all reasonable requirements.—<A bstracted 
from the Electrician (London), August 4. 


a 

Turbines and Reciprocating Engines of the 

Midland Railway Company, England. 

Comparison is here made by Mr. Will- 
iam Gray of the performance of turbines 
and reciprocating engines which is inter- 
esting in view of the contest for su- 
premacy now going on. The Midland 
Railway Company has secured four new 
screw steamers for the service between 
Heysham Harbor, Lancashire, England, 
and Belfast, Ireland, and the Isle 
of Man. Two of these have been fitted 
with vertical triple-expansion four-cylin- 
der engines, and two have been fitted with 
Parsons turbines of the marine type. In all 
four vessels the boiler equipment is the 
same. The two having reciprocating en- 


vines and one of the turbine vessels 
utilize the same steam pressure, 200 


pounds per square inch. In the remaining 


turbine vessel it is only 150 pounds. This. 


difference in the equipment of the two 
turbine vessels is made to determine the 
most efficient arrangement. Their propel- 
Jers are somewhat different, and the tur- 
bines operate at different speeds. Dur- 
ing official trials, considerably better 
speeds were obtained from the turbine ves- 
sels than from the others, and at the same 
time the total consumption of coal per 
horse-power-hour was At speeds 
from fourteen knots to twenty knots, 
the turbine is more economical than 
the reciprocating engine. The maxi- 
mum difference occurs between ninc- 
teen and twenty knots, which is the 
normal speed of the vessels. In the case 
of the Manxman which employs steam at 
200 pounds pressure, this difference is 
fourteen per cent. In the case of the 
other turbine steamer it is eight per cent. 
These vessels were put into regular serv- 
ice on September 1 last vear, and Mr. 
Grav has been allowed to examine the log 
hooks of all. This enabled him to com- 
pile a table showing the different perform- 
ances of the four vessels. This table 
deals with the matter from a commercial 
standpoint. It ignores the differences of 
speed and coal consumption due to the 
relative weights of turbines and recip- 
rocating engines. It gives the amount of 
coal that each vessel consumed on a given 
number of trips; the conditions in each be- 
The results point to a 


less. 


img the same. 
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marked decrease in the coal consumption 
of the Manxman. As compared to the en- 
vine-equipped steamers, the Manxman did 
20.3 knots for the same coal consumption 
that the other vessel had at 19.5 knots. In 
other words, the Manxman by means of its 
turbine equipment made the trip to Bel- 
fast at a speed of 19.5 knots with a sav- 
ing of 9.3 per cent in coal as compared 
with the engine-equipped steamers. At a 
speed of 19.3 knots the saving was 8.5 
per cent. There is a further economy in 
the amount of oil required, which is five 


gallons less per trip on the turbine 
steamers. This permits the oiling gang 


to be reduced froin four to two. Mr. Gray 
then discusses the saving of space ob- 
tained through the use of the turbine. 
While this requires less head room, it 
takes more floor space, so that the total 
saving is not as large as might at first 
be thought. In the case of the Manxman. 
there is a saving of about 115 tons, which 
is nearly six per cent on the heht weight 
of the steamer.—Abstracted from Engi- 
neering (London), August 4. 
A 
The Use of Reactance Coils with Rotary 


Converters to Give a Drooping Char- 
acteristic. 


In this short study, M. H. De Waal con- 
siders the use of reactance coils to give 


rotary converters a drooping characteristie 


and enable them to operate in parallel with 
a storage battery at a practically constant 
load. 


charging storage batteries and are fed at 


When these machines are used for 


a practically constant voltage, the ehar- 
acteristie on the direct-current side is prac- 
tically horizontal. By a judicious choice 
of transmission current, one can obtain a 
condition in which the droop in voltage, 
due to ohmic resistance and inductance 
of the line combined, will produce at a 
substation a voltage varving with the line 
current. This gives the desired drooping 
characteristic, but if this arrangement is 
not possible there are two other wavs of 
accomplishing the same purpose. The 
first is the use of a reversible booster, the 
second in the insertion of reactance coils 
between the line and the converter. The 
first arrangement is the most appropriate 
if the substation is so large that the 
batteries must be charged rapidly and eco- 
nomically, for then the installation of the 
booster does not bring any important ad- 
ditional expense. If. however, the substa- 
tion is smaller, the second method would 
be more convenient, if allowable, and is 
worth investigating in any particular case. 
The case is then taken in which a three- 
phase generating station, containing regu- 
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lating batteries, is placed six kilometres 
from the main station. The allowable 
variation in load is assumed to be ten per 
cent above and below the normal. The 
equipment required is taken to be three 
converters, each rated at ninety kilowatts, 
500 volts. One of these machines forms 
the reserve. The regulating battery is 
designed to take care of sudden increases 
in the load of 250 amperes, and at the 
same time to withstand a charging cur- 
rent of 150 amperes. If the self-induction 
of the line is small compared with that of 
the reactance coils, and the resistance of 
the latter is small compared to that of 
the line, the voltage at the terminus of 
the line in the substation would be prac- 
tically in phase with that at the main sta- 
tion, so that a simple graphical construc- 
tion will enable the voltage for any par- 
ticular load at the station to be deter- 
mined. The load on the substation varies 
from 160 to 600 amperes. Since the load 
on the converters is to be regulated within 
ten per cent, they should not give more 
than 396 amperes when the load calls 
for 600 amperes, and thev should not give 
less than 324 amperes when the load 
calls for 160 amperes. The manufac- 
turers of the battery stated that under 
these conditions the voltage of the battery 
will be 481 with a discharge of 204 am- 
peres, and 514 with a charge of 164 am- 
peres. When idle the voltage will be 500. 
The efficiency of the transformers is taken 
at ninety-six percent. Frequency of the 
supply is twenty-five eveles. The line loss 
in watts is five per cent. Combining these 
figures with the demands on the converter, 
the reactance necessary to give the desired 
regulation is computed, and is found to 
be 0.05 henry. This excessive inductance 
is prohibitive because of the poor power- 
factor that would result, so that in the 
case considered it would be necessary to in- 
stall a booster.—Translated and abstracted 
from the bulletin of the Association des 
Ingenieurs Electriciens (Liege), June 30. 


Electrical Development in England. 

The use of electricity for power and 
lighting is greatly increasing in Lanca- 
shire, says the British Trade Review, and 
the power supply companies are likely to 
have a prosperous future, Inasmuch as 
electric, pumping and = working in pits, 
and electric driving in cotton mills, and in 
other industries, are making a greater out- 
put imperative. The development of elec- 
tric traction has been enormous in and 
around Manchester, and it is now possible 
to travel from the latter city to Leeds, a 
distance of about forty miles, by electric 
car. The development of the use of elec- 
trieitv for lighting and industry has been 
equally surprising. The Manchester elec- 
tricity committee, which has recommended 
a reduction in the price of current, has 
mains 292 miles in extent, and during 
the past vear supplied nearly fifty millions 
of units. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The New General Electric Flat-Iron. 

The vast improvement which electricity 
is effecting in the ease of performance of 
many household and business operations 


HEATING ELEMENT OF ELECTRIC FLAT-[RON. 


is well shown in the new electric flat-iron 
which the General Electric Company has 
recently placed upon the market. 

This flat-iron is so far superior to the 
old-fashioned iron that in spite of its re- 
cent development about 6,000 irons have 
been already shipped. One of the most 
completely equipped laundries in the 
world is among the establishments using 
these irons exclusively, and many house- 
holders of widely varying means have in- 
stalled them in their homes. 

The heating unit of this iron is a resist- 
ance coil of liberal cross-section enclosed 
in a metal shell. This coil is so designed 
that the heat flows to the work as fast 
as it is generated. The iron thus remains 
evenly hot under the most constant use, 
and no work is delayed by a cold iron or 
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scorched by an overheated one.. A great 
saving in time is thus effected over the 
old-fashioned method where several irons 
are needed and frequent trips to the stove 
are requisite to keep the iron hot. The 
resistance unit is of the highest efficiency 
and durability and may be easily renewed 
when necessary. Only enough metal is 
used to carry the heat from the resistance 


unit to the work, the requisite weight 
being in the handle. This gives a far 
better balance to the iron than was pos- 
sible in the old kind. The handle is made 
of fibre and remains cool. The iron is 
so shaped as to ensure an even tempera- 
ture at its face, and its high polish greatly 
facilitates the work. It is so designed as 
to meet practical laundry needs, and has 
been found to be far easier to insert in 
plaits and ruffles than the ordinary kind. 

The features of safety and convenience 
in this iron are especially noteworthy. 
There is no necessity for fire to heat the 
iron, and the insertion of the plug in a 
lighting socket gives a traveler an iron 
immediately available for use in any hotel 
room wired for electric lignting. 

Each flat-iron is furnished with a stand, 
eight feet of special flexible cord and a 
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ELECTRIC FLAT-IRON COMPLETE WITH CORD 
AND PLUGS. 


porcelain detachable plug which fits the 
heavy brass contacts of the iron. 

Repeated endurance tests, made by 
allowing the iron to remain 1,000 hours 
on its individual stand, with the current 
turned on, have conclusively proved the 
durability of the General Electric flat- 
iron. 


The Railway Electric Power 
Company. 

The Railway Electric Power Company, 
New York city, has issued a handsome 
publication descriptive of the Ganz sys- 
tem of railway operation. This company 
is the sole proprietor of all American 
patents covering this alternating-current, 
three-phase traction system for main line 
railway traffic, rapid transit, suburban and 
interurban lines, and mining and indus- 
trial railways. An illustrated description 
of the Valtellina line, built by Messrs. 
Ganz & Company, of Budapest, is given, 
together with the details of the latest type 
of three-phase locomotive. 


The Electrical Industry in Europe. 

Some statistics relating to the electric- 
al industry in Europe are given in the 
Electrical Review, London, for August 4. 

The Gesellschaft fur Elektrische Un- 
ternehmungen, of Nuremburg, which is 
the financial trust of the Schuckert Com- 
pany, is for the fifth time unable 
to pay any dividend. A loss of 
about $330,000 was incurred in 1901-2, 
of $105,000 in 1902-3, and of $170,000 
in 1903-4.. For the past year there 
was a small surplus of $1,300. 
The capital of this company is $8,000,000. 
Receipts during the past year were a little 
over $600,000; the working expenses, 
about $77,000; interest and bank charges, 
$335,000; depreciation and loss on se- 
curities, $170,000. 

The Akkumulatoren Fabrik Actien 
Gesellschaft, of Berlin and Hagen, which 
controls the Tudor battery in Germany, 
states that the volume of its business in- 
creased from $2,125,000 in 1903 to $2,- 
620,000 last year. The company paid a 
dividend of twelve and one-half per cent. 

The Voigt & Hadffner Company, of 
Frankfort-on-Main, which manufactures 
large apparatus, switches, safety devices 
and regulators, paid a dividend of four per 
cent on a capital of $5,000. 

The Mix & Genest Company, of Berlin, 
paid a dividend of seven and one-half per 
cent on $900,000 capital. 

The International Electricity Company, 
of Berlin, which was formed in 1890 to 
take over a number of German companies, 
had a surplus of $48,000. This company 
has paid back to the stockholders $1,250,- 
000, and has thus reduced its capital to 
52,500,000. 

The Gesellschaft fur Angewandte Elek- 
tricitat, of Baden, Switzerland, earned net 
profits amounting to $118,000 in 1904. 
This is nearly twice as much as the earn- 
ings of the previous year. A dividend of 
five per cent on a capital of $2,000,000 has 
been paid. 

The Schweizerische Gesellschaft fur 
Elektrische Industrie, of Basle, Switzer- 
land, which is an investment company 
with close relations to the Siemens & 
Halske Company, of Berlin, paid a divi- 
dend of five per cent on a capital of 
$2,000,000. 

The Russian Electrotechnical Works, of 
St. Petersburg, a branch of the Siemens & 
Halske Company, made a profit of $216,- 
000 in 1904. Practically all of this was em- 
ployed in paying a deficit for the previous 
year. 

The Russian Felten & Guilleaume Com- 
pany incurred a loss of $193,000. 
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The New Kellogg Harmonic Ringer 
for Party Lines. 

The production of a polarized ringer 
for use with the “harmonic” system of 
selective party-line signaling, that is both 
simple and efficient, has been the aim for 
some time of the Kellogg Switchboard 
and Supply Company, Chicago, Ill., and 
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washer, the spring washer being placed 
over the threaded end of the stud immedi- 
ately under the yoke. This method of 


fastening the studs makes a very firm, and 
at the same time adjustable, connection. 
In adjusting the positions of the gongs 
it is only necessary to turn the two set- 
screws in either direction, thereby bring- 
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ringer. The adjustment of the space be- 
tween the armature and the magnets is 
accomplished by the pole-pieces which are 
screwed into the cores of the magnets. 
These pole-pieces can be raised or lowered, 
and any adjustment attained which is 
desired. 

This ringer is made very efficient by 


Fie. 1.—New Party-LinE ‘* HARMONIC.” RINGER. - 


the harmonic ringer which it is now 
placing on the market is claimed to meet 
all the requirements of a perfect party- 
line ringer. 

The principle of the harmonic system 
is now very well known. In brief, the 
svstem may be stated as follows: every 
reed has a natural period or rate of vi- 
bration, and by applying smal] impulses 
of force to this reed it can be made to 
take up that particular vibration. If the 
same amount of energy were applied at 
a different rate, this particular reed would 
not respond. This being the case it only 
remained to design a ringer having a reed 
or armature which would be acted upon 
by electrical impulses sent over the tele- 
phone line from a suitable ringing ma- 
chine in the telephone exchange. This 
new ringer is the outgrowth of a con- 
siderable number of experiments along 
this line, and it is confidently asserted by 
the maker of this ringer that all the pre- 
vious disadvantages have been overcome. 

In Fig. 1 is shown a front view of 
this new ringer. The method of adjust- 
ing the positions of the gongs should be 
particularly noted. The studs to which 
the gongs are fastened are inserted in slots 
at either end of the yoke which joins the 
two cores of the ringer. Through these 
studs there passes a threaded set-screw, 
on the outer end of which is a square head 
with two flanges. These two flanges rest 
in the upturned grooves on the end of the 
voke. The stud is held down to the yoke 
by means of two lock-nuts and a spring 


ing the gongs either nearer or farther 
away from the tapper. This method of 
adjusting the gongs is without doubt one 
of the best means ever designed for this 
purpose. 

The tapper, it will be noticed, is a 
cylindrical-shaped bar at the top of the 
tapper arm. It is securely fastened to 
the tapper arm so that there is no possi- 
bility of that part of the ringer ever 
getting out of adjustment. 

In order to furnish the four different 
ringers necessary for the different party 
lines, four tappers of different lengths have 
been made. The tapper arm is securely 
riveted to the armature, and the armature 
is riveted to the steel spring upon which 
the tapper mechanism vibrates. 

In case it is desired to change the 
ringer in a certain telephone instrument 
to another party on the line, it is only 
necessary to loosen the lock-nuts at the 
lower ends of the spools, which makes 
it possible to remove the whole armature 
and tapper mechanism, and another set 
can be inserted in its place. This simple 
operation does away with the old system 
of transferring wires onto different clips 
in the different telephone instruments, 
also making it possible to connect every 
telephone on the line in exactly the same 
manner. 

Fig. 2 shows the end view of the ringer, 
and gives a fair idea of the construction 
of the armature end of the ringer. Fig. 3 
shows part of the ringer disassembled, and 
shows the general construction of this 
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the fact that the permanent bar magnet 
is in metallic contact with the armature 
of the ringer, which is a very great advan- 
tage and a result not yet obtained in the 
regular type of polarized ringer. 

Another very important advantage 
which this harmonic ringer possesses is 
the fact that it can be placed in any com- 
mon battery telephone to take the place of 
an ordinary single-party polarized ringer. 
This is especially valuable to operating 
companies which wish to change their ordi- 
nary instruments to four-party instru- 
ments without the expense which would 
otherwise be necessary in the installation 
of entirely new telephones. It may also 
be stated that when this ringer is used 


Fig. 8.—Parts oF New Party-Ling ‘ HAR- 
MONIC” RINGER. 
in any telephone, the appearance of the 
same from the outside differs in no way 
from the ordinary ringer, and unless a 
person opened up the telephone and ex- 
amined the ringer, it would be impossible 
to tell the instrument equipped with this 
ringer from a single-party telephone. 
The Kellogg company is the originator 
of this four-party “harmonic” system of 
selective party-line signaling, and will be 
pleased to furnish any information desired 
in regard to the new ringer. 
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rectly thrown on the line as an induction 
motor, and when up to the speed the field 


can be excited and thereafter operated as 
This extra wind- 
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watt turbine alternator; one fifty-kilowatt 
engine-driven generator with switchboard, 
and twenty fifteen-kilowatt transformers, 
for the Wilkesbarre (Pa.) Gas and Elec- 
tric Company. 

One 500-kilowatt, three-phase, 600-volt 
Curtis turbine alternator, for the Nashua 


A New Generator. 
Mr. William A. Johnson, of Toronto, 
Canada, has invented a new type of re- 


volving-field alternating-current generator, a synchronous motor. 
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Fic. 1.—Nrw REVOLVING-FIELD ALTERNATOR. 


The accompanying illustrations give a 
good idea of the construction of this 
machine. Fig. 1 is a view of the new 
revolving-field alternator and shows the 


Fic. 3.— ARMATURE. 
This 


circuited winding is placed on the ma- 


short-circuited winding. short- 
chine so as to make it self-starting when 
intended for use as a synchronous motor. 


Under light load the machine can be di- 


ing, however, is not essential to the ma- 
chine when used as a generator, but 
simply adds extra qualities when used as 
either a generator or synchronous motor. 

The new rotating field is shown in 
Fig. 2. The field may be mounted on either 
a horizontal or vertical shaft to suit the 
driving power. 

Fig. 3 shows the armature of this ma- 
chine. The inventor claims that this 
machine has superior regulating qualities 
and operates at a very low temperature. 
The air-gap between polar faces and the 
armature iron may be as short as mechan- 
ical clearance may require. ‘The machines 
are manufactured in Canada by the 
United Electric Company, Limited, of 
‘Toronto. | 


aS 
Some. Recent General Electric 
Orders. 

Some of the orders recently secured by 
the General Electrice Company, Schenec- 
tady, N. Y., are interesting, as indicative 
of the persistent demand for electrical ap- 
paratus throughout the world. A num- 
ber of orders are listed below: 

Five twenty-five-kilowatt, 125-volt, non- 
condensing, direct-current turbine genera- 
tors, operating at 140 pounds steam press- 
ure, for the Public Service Corporation 
of New Jersey. 

One two-phase, 


2,300-volt, 500-kilo- 


(N. H.) Manufacturing Company. 
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Fig. 2.—Nrw REVOLVING FIELD. 


One three-phase, 2,300-volt, sixty-cvcle, 
500-kilowatt Curtis turbine alternator 
with fifteen-kilowatt turbine exciter and 
switchboard, for Connorsville  (Ind.) 
Light, Heat and Power Company. 

One seventy-five-kilowatt and one 150- 
kilowatt, 250-volt, direct-current Cur- 
tis turbine generators, for North Jelico 
Coal Company, Louisville, Ky., for use at 
the mines of this company at Bertha 
and Wilton, Ky. 

Two 900-kilowatt, 11,500-volt, three- 
phase, revolving-field water-wheel-driven 
generators with complete switchboard, for 
Catawba Power Company, Rock Hill, S. C., 
making eight machines of this rating 
sold to this company. _ 

One three-phase, revolving-field, 2,300- 
volt, 200-kilowatt alternator; one eighty- 
five-horse-power, one  125-horse-power, 
2,080-volt, induction motors with complete 
switchboard, for replacing steam drive by 
electric drive in the Fork Shoals Cotton 
Mills, Fountain Inn, S. C. 

100 inducticn motors and sixty-seven 
transformers aggregating 122 kilowatts, 
and one 500-kilowatt, six-phase, 600-volt 
rotary converter with reactive coil trans- 
formers and switchboard complete, for 
Nashville (Tenn.) Railway and Light 
Company. 

Six 100-kilowatt transformers 
300-horse-power switchboard, for the elec- 


with 
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trical equipment of a new factory build- 
ing for the A. C. Lawrence Leather Com- 
pany, Peabody, Mass. Current for the op- 
eration of this factory in connection with 
the original equipment will be furnished 
from the company’s power-house recently 
installed by the General Electric Com- 
pany. 

One two-phase, 150-kilowatt engine, 
240-volt generator with direct-connected 
exciter, and twelve two-phase induction 
motors aggregating 162 horse-power with 
two sixty-cycle, 240-volt, oil-cooled com- 
pensators, for the Challenge Cutlery Com- 
pany, Bridgeport, .Ct. 

One six-phase, 600-volt, 500-kilowatt 
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ers of 20,000 maximum voltage, and nine 
induction motors aggregating 600 horse- 
power, for the Clover (S. C.) Cotton 
Manufacturing Company. 

Thirteen three-phase, sixty-cycle induc- 
tion motors aggregating 129 horse-power 
with switchboards, for Foster-Armstrong 
Company, Despatch, N. Y. 


m- 


Induction Motors for Constant 
Speeds. 

The Commercial Electric Company, 
Indianapolis, Ind., has placed on the mar- 
ket a line of induction motors for constant 
speeds. The company has retained the 
services of Mr. H. M. Hobart, of London, 
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is such that an equal division of this 
clearance is always secured and main- 
tained, it being impossible to assemble 
the machine in such manner as to give 
the rotor an unequal air-gap on opposite 
sides. In order to reduce the wear of the 
rotor shaft to the minimum, very large 
bearing surfaces have been provided. 
The bearings of these machines are self- 
oiling and self-aligning and are so ar- 
ranged that the machines can be con- 
veniently inverted when location renders 
it desirable. The bearings will be made 


dust-proof when desired, and if the op- 
erator should flood them with oil, no dam- 
age to the machine could occur. 


Fia. 1.—INDUCTION MOTOR FOR CONSTANT SPEEDS. 


rotary converter with three 430-volt, air- 
blast transformers of 185-kilowatt capac- 
ity, and one seventy-five-kilovolt-ampere 
air-blast reactive coil, one starting panel, 
one alternating-current and one direct-cur- 
rent 500kilowatt rotary converter, for 
Nashville (Tenn.) Railway and Light 
Company. 

Four GE-67 railway motors and two 
K-12 controllers, for Rochester (N. Y.) 
Railway Company. 

Fifteen two-motor GE-57 equipments 
with K-11 controllers, for Toledo (Ohio) 
Railway and Light Company. 

100 one-twenty-five horse-power induc- 
tion motors for candy-spinning machines, 
for the Electric Candy Machine Company, 
Nashville, Tenn. 

Seventeen 115-volt, direct-current mo- 
tors, for Oliver-Finnie Grocery Company, 
Memphis, Tenn. This company is a large 
manufacturer of candy. and this motor 
equipment will be used for operating the 
various machines used in candy-making. 

Thirty-five mduction motors aggregat- 
ing 838 horse-power for various manu- 
facturing companies in Massachusetts, for 
use in paper mills, cotton mills, etc. 

Three 200-kilowatt, type H transform- 


England, who has for years past been en- 
gaged in designing corresponding lines of 
manufacture for various continental fac- 
tories. Fig. 1 shows the M. T. and H. 
T. induction motors. These machines are 
constructed in two different classes for 


Fra. 2.— MUTOR Stator. 


The shafts are of crucible steel of large 
diameter and the distance between bear- 
ings is reduced to a minimum. | 

The rotors are mounted on the shaft 
under hydraulic pressure. Ventilating ap- 
ertures, shown in Fig. 1 and Fig. 2, are 


Fia. 3.—Parts or INDUCTION MOTOR. 


constant-speed work, the selection of the 
class depending upon the nature of the 
work to be performed. 

In order to produce a high power-factor 
in these machines, it 1s essential that they 
have a limited clearance between the ex- 
ternal diameter of the rotor and the in- 
ternal diameter of the stator. The de- 
sign of the stator frame and stator head 


provided across the faces of the stator 
and rotor coils so that free circulation of 
air is secured, Special attention has been 
given to the starting devices used in con- 
nection with these machines so that the 
starting current is reduced to that practic- 
ally used in the direct-current motors 
of corresponding capacities. Fig. 3 shows 
the details of parts of these motors. 


. 
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Organization of the Illinois Inde- 
pendent Telephone Association. 
The Illinois Independent Telephone 

Association held its inaugural session at 

ten o’clock on the morning of August 7 

at the Coliseum, Peoria, Ill. Several hun- 

dred managers of independent telephone 
exchanges in Illinois and Missouri were 
in attendance. 

The following officers were elected: 

E. R. Conklin, Aurora, president. 

Mansfield Savage, Champaign, vice- 
president. 

C. B. Cheadle, Joliet, secretary. 

C. S. Hankins, Decatur, treasurer. 

The state will be divided into eleven 
districts, each of which is to elect a vice- 
president, who is to be a member of the 
state organization, following the Ohio 
plan. 

At the opening session a paper entitled 
“The Value of Independent Telephone 
Securities as an Investment” was read by 
O. F. Barry, of Carthage. The convention 
was addressed by Mr. James B. Hoge, of 
Cleveland, Ohio, president of the Na- 
tional-Interstate Telephone Association. 


A Clearing House Established for 
Iowa Telephone Lines. 

Twenty representative telephone men 
from all parts of Iowa convened at Boone 
on August 11 and completed plans for 
the inauguration of a clearing house to 
check toll messages and apportion the 
earnings of the total earnings which pass 
over two or more toll lines. ‘The head- 
quarters of the association will be in Des 
Moines, and it is expected that the move- 
ment started in Boone will extend to every 
other independent company in the state. 

The officers elected are as follows: 

President—C. C. Deering, Boone. 

Vice-president—P. C. Holdoegel, Rock- 
well City. 

Secretary and treasurer—J. M. Plaister, 
Fort Dodge. 

The three officers, together with E. H. 
Martin, of Webster City, and Charles E. 
Cockerill, of Sioux City, constitute the 
board of directors. 


— > 


The Railway Signal Association. 

The regular meeting of the Railway 
Signal Association will be held in the 
Great Northern Hotel, Chicago, Ill., on 
Tuesday, September 12. Sessions will be 
held in the morning at 10.30 to 12.30, 
and in the afternoon from 2.30 to 6. The 
annual meeting of the association will be 
held at Niagara Falls, N. Y., October 10, 
1905. 
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Annual Reunion of the Old Time 
Telegraphers’ and Historical As- 
sociation and the Society of the 
United States Military Tele- 
graph Corps. 


The tenth annual reunion of the Old 
Time Telegraphers’ and Historical Asso- 
ciation and the Society of the United 
States Military Telegraph Corps will be 
held in New York city, August 29, 30 and 
31, and September 1. The headquarters 
will be at the Waldorf-Astoria, Fifth 
avenue and Thirty-fourth street. 

On Tuesday, August 29, there will be 
held the business meeting of the Old Time 
Telegraphers’ and Historical Association 
at ten o'clock in the morning. Following 
this will come the business meeting of 
the United States Military Telegraph 
Corps at 11.30. At eight o’clock in the 
evening a theatre party has been arranged 
to witness “The Pearl and the Pumpkin” 
at the Broadway Theatre. 

On Wednesday, August 30, at ten 
o’clock, a steamboat trip will be made to 
Coney Island. The entire day and even- 
ing will be passed at this resort. 

On Thursday, August 31, the entire 
day will be given over to visiting places 
of interest in New York city. At seven 
o'clock in the evening the annual banquet 
will be held at the Waldorf-Astoria. 

On Friday, September 1, the day will 
be devoted to an automobile ride about 
town, visiting various points of interest. 

The present officers of the association 
are as follows: 

John C. Barclay, president. 

Francis W. Jones and Frederick Pearce, 
vice-presidents. 

John Brant, secretary and treasurer. 

Executive = committee—Charles C. 
Adams, New York; William H. Baker, 
New York; Belvidere Brooks, New York; 
George H. Corse, Ogden, Utah; Thomas 
A. Edison, Orange, N. J.; U. J. Fry, Mil- 
waukee, Wis.; L. B. McFarlane, Montreal, 
Canada; Melville E. Stone, New York; 
J. B. Van Every, New York. 


Test of Electric Traction in 
Switzerland. 


The results of certain tests carried out 
by the Oerlikon Company with the Ward- 
Leonard system have been made public. 
The weight of the locomotive employed is 
forty-four tons. The trains hauled 
weighed from 125 to 255 tons. One of 


these trains weighing 200 tons was drawn 


up an 0.8 per cent grade at a speed of 
eighteen miles per hour. The weight given 
does not include that of the locomotive. 
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The output of this locomotive was 300 
kilowatts measured at the axles. This 
train, when starting from rest, reached 
a speed of eighteen and one-half miles per 


_hour in fifty-seven seconds on a level track. 


There was no sparking of the motors dur- 
ing this test. The use of the system in 
braking is so satisfactory that it was em- 
ployed instead of the mechanical brakes 
provided. The line voltage was 15,000; 
the average speed 16.8 miles per hour; 
the average output at the power-house 
was 310 kilowatts, while that at the axles 
was 216. This gives a total efficiency 
of 69.5 per cent. The following are the 
efficiencies for the different parts of the 
system: the locomotive step-down trans- 
former 98.5 per cent, motor-generator 
eighty-five per cent, motors and gearing 
eighty-six per cent. Two per cent of the 
total energy was consumed by the exciter 
and air-pump. The line losses were 0.5 
per cent. This test gives a consumption 
of 68.2 watt-hours per ton-mile on the 
grade, and 23.7 on the level. 


— 


Sale of the United States Light and 
Heating Company. 


At a meeting of the board of directors 
of the United States Light and Heating 
Company recently, the control] of that con- 
cern passed into the hands of the New 
York Air Brake Company. Mr. Charles 
A. Starbuck, president of the latter, is 
now president of the United States 
Light and Heating Company, and Edwin 
Hawley is the new vice-president. ‘The 
capitalization of the United States Light 
and Heating Company was recently in- 
creased from $3,000,000 to $6,000,000. 
The company was incorporated in New 
Jersey a little more than three years ago, 
and its object is to furnish heat, light 
and power for railroad cars by the Mos- 
kowitz system. This system, it will be 
remembered, has been described at length 
in the ELECTRICAL REVIEW, and has been 
pronounced by operating companies as one 
of the most successful of the axle-lighting 
schemes. The new directors of the United 
States Light and Heating Company are: 
W. F. Crandell, Clifford Chaffee and C. 
G. Smith. A. Sanford Adler, who has 
been the leading interest in the develop- 
ment of the Moskowitz patents, and 
Charles S. Furst were reelected to the 
board. 


— a 


The annual meeting of the International 
Association of Municipal Electricians con- 
vened at Erie, Pa., on August 23, 24, 
and 25. | 
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DOMESTIC AND EXPORT. 


POWER PLANT ON THE TENNESSEE RIVER—Major Henry 
C. Newcomer, United States engineer at Chattanooga who has 
drawn the plans for the lock and dam in the Tennessee river, in con- 
nection with the electric power plant, which is to be built by C. E. 
James, J. C. Guild and associates, has forwarded the lock and dam 
plans to the secretary of the war department for approval. As 
soon as the plans are returned the actual work on the lock and 
dam will begin. The plans for the big 36,000-horse-power plant are 
being drawn by a local architect. Work will begin in sixty days. 


ANOTHER PLANT ON THE SUSQUEHANNA RIVER—A mort- 
gage for $10,000,000 has been filed at York, Pa., to secure a bond 
issue to be made by the McCall’s Ferry Power Company, a corpora- 
tion of New York capitalists, which proposes building ‘a power plant 
on the lower Susquehanna river, near McCall's Ferry. The Knicker- 
bocker Trust Company, of New York, is named in the mortgage as 
trustee for the bondholders. The mortgage covers real estate 
along the river in York and Lancaster counties, Pa., and Cecil and 
Hartford counties, Md., as well as securities in companies that have 
been consolidated in the power company. 


CALIFORNIA GAS AND BLECTRIC SALE—The deal between 
the California Gas and Electric Corporation and the San Francisco 
Gas and Electric Company, involving millions of dollars, has been 
consummated and the California corporation will soon absorb, it 
is said, the San Francisco company. It is understood that the 
California Gas and Electric Company took the stock of the San 
Francisco concern at the rate of $75 per share, and that the delay 
was caused over the cash payment. The absorbing company wanted 
to give $5,000,000, but the local company stood out for $10,000,000, 
and this is believed to have been the price on which a settlement 
was reached. 


MEXICAN ELECTRICAL NOTES—La Electra, South America, 
the company in which the Bermejillos of Mexico City are primarily 
interested and which owns the electric lighting system in Guada- 
lajara and has a concession for the construction of an electric street 
railway system in La Electra, has secured an option for the pur- 
chase of the Kunhardt street railway system in Guadalajara for 
$500,000 cash. The option runs two weeks. The Kunhardt mule-car 
system comprises about fifteen kilometres of track, and has been 
operated at a good profit for many years. If the Bermejillo com- 
pany acquires the system the majority of the lines will be electri- 
fied. The purchase would give the Bermejillo interests control of 
the street railway situation in Guadalajara. 


KEYSTONE TELEPHONE COMPANY’S PLANS—Elaborate 
plans are contemplated by the Keystone Telephone Company for 
the rapid extension of its system throughout the city of Philadelphia. 
The improvements have been made possible through the fact that 
the company has available cash assets of $750,000, the balance of 
the recent issue of $4,000,000 first-mortgage five-year five-per-cent 
gold bonds, by which the company’s whole floating indebtedness was 
cleared off. Already the work of laying conduits and installing 
cables has been begun in the northwestern part of the city between 
Fairmont and Erie avenues and Twentieth street and the Schuylkill 
river, representing a territory which the company hitherto has 
not penetrated. That extension also will embrace the district lying 
between Indiana and Erie avenues and Broad and Second streets. 
It is estimated that the total cost of the work will be about $125,000. 
The company proposes also to extend its system in West Philadel- 
phia, and toward that end has already begun enlargement of Its 
West Philadelphia switchboards and service lines at a probable cost 
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of $30,000. The company now owns six telephone exchange build- 
ings, having an ultimate switchboard capacity of 34,200 lines, of 
which capacity 16,520 lines have been installed, that serve more 


than 17,000 telephones. Its present conduit system, located in 229 
miles of the streets, has a total capacity of 10,522,454 duct feet, 
and is now being added to daily. 


WESTCHESTER CONTRACT AWARDED—A contract has been 
awarded for the gradation and masonry of as much of the lines 
of the New York, Westchester & Boston Railroad Company as liés 
within the city limits. There are about four and one-quarter miles 
in all, and the contract amounts to about $1,000,000. Temporary 
contractors have been at work on the road in The Bronx since 
June 3. James P. McDonald will begin work within the next 
ten days, and is under a heavy bond to complete it within twenty 
months. The new road will extend from the Harlem river, or some 
junction with the subway or elevated lines further north, to Mount 
Vernon, from where one branch will extend to White Plains and 
the other will pass along the sound, reaching New Rochelle, Larch- 
mont, Mamaroneck, Harrison and either Rye or Portchester. All 
trains will be run by electricity, and during the rush hours the 
schedule will provide for a fiveminute head-way, which will be 
decreased to fifteen minutes during the middle of the day. 


ELECTRIC POWER FOR MINES—The Animas Power Company 
has its electric plant at Rockwood, between Silverton and Durango, 
Col., on the Animas river, almost completed and the stringing of 
wires into the district has commenced. The work is under the 
management of W. R. Allen, of Colorado Springs, and will be pushed 
with vigor until completed. The site for a substation at Silverton 
has not yet been definitely decided upon, but it is thought that the 
junction of Cement creek and the Animas river, just outside the cor- 
porate limits of Silverton, is the most desirable point for the dis- 
tribution of the electric current to the various mines and mills of 
San Juan County, and that site will probably be chosen. To reach 
Animus forks and the headwaters of the Animas river, Gladstone 
and the tributaries of Cement creek, together with the side lines 
to the Silver lake and other large properties in the county, over 
sixty miles of primary aluminum wire will be required, and of 
secondary wire 150 miles will be required to accommodate the min- 
ing properties that have already signed contracts to use the Ani- 
mas power. The date set for turning on the current is October 1. 


EXTENSIVE ELECTRIC ROAD IN OREGON—Two hundred 
miles of standard gauge electric lines in the form of a loop, with 
Portland as the starting point and terminus, is the project of Dr. 
Henry Waldo Coe and his associates who have recently returned 
from a survey of the right of way which leads into the St. Helens 
mining district of Washington. The projected road starts from 
Portland, proceeds to Vancouver, crossing the Columbia river via 
Woodlawn, follows the north bank of the Columbia to Ridgefield, 
Woodland, Caples, Kalama, Kelso, Ladu, to Stella, thence to Castle 
Rock, Silver Lake and the St. Helens mining district, a branch 
through to the Morton coal fields, and a line through the mining 
district which shall cover all of the important mineral deposits of 
that section, thence in a southerly direction toward the mineral 
ground north of Washougal, down to the Columbia river, and 
through Washougal, Camas, Fishers and Vancouver, back to Port- 
land. The estimated cost of construction and placing in operation 
of this 200 miles of track is, according to Dr. Coe, $4,000,000. Power 
for the road is to be obtained from a plant which will be located 
on the Toutle river, where engineers have estimated 35,000 horse- 
power can be generated from the fall of the river. Other plants 
are to be constructed, and the electrical power thus obtained will 
be used to operate the road and for commercial purposes. 


326 


TELEPHONE AND TBLEGRAPH. 
NASHVILLE, TENN.—The city council has rejected the tele 
phone measure granting to C. A. Thatcher and Ernest Mitchell a 
franchise to operate a telephone system in the city. 


CRIPPLE CREEK, COL.—The Colorado Telephone Company has 
purchased a new site for its Cripple Creek «xchar .» and is making 
active preparations for remodeling and extending the service. 


GALLATIN, TENN.—The Cumberland Telephone and Telegraph 
Company is making improvements in Gallatin and Sumner County. 
A large force of hands is at work on the different lines leading 
into Gallatin. 


WABASH, IND.—The Bell Telephone Company is to expend 
$20,000 this fall in the virtual reconstruction of its plant at Hun- 
tington. The .Bell recently purchased the United Telephone Com- 
pany lines, which includes the Huntington plant, and it is to 
be put in first-class condition. 


KAUKAUNA, WIS.—Work on the new telephone exchange to 
be installed by the Fox River Valley Telephone Company will be 
commenced at once. At present the company has a crew of men 
at work on its new exchanges at Green Bay and De Pere, and as 
soon as these are completed the men will be transferred to Kau- 
kauna. 


TILTON, N. H.—The Citizens’ Telephone Company has its new 
line to Ashland built, and soon patrons of the company in this sec- 
tion will be enjoying full service with the Grafton county town. 
The Citizens’ company has just installed a new central station at 
Meredith, and has begun giving service through a new switchboard 
there. 


HAMILTON, OHIO—The Cincinnati Bell Telephone Company 
has completed plans of a new two-story telephone exchange for 
Hamilton at an estimated cost of over $40,000. The building, fire- 
proof throughout and built largely of stone and concrete, will have 
dimensions of forty by sixty feet and will be equipped with every 
convenience. It will be located at Second and Ludlow streets, oppo- 
site the Hamilton high school. 


DOYLESTOWN, PA.—The Nockamixon Telephone Company has 
been organized with the following officers: president, William O. 
Ealor, Kintnersville; secretary, Thomas L. Henry, Kintnersville; 
treasurer, T. M. Moyer, Ferndale; agent, Dr. F. H. Grim, Revere. 
The company’s line is connected with the Bell long-distance tele- 
phone and Riegelsville is the exchange. It connects with the 
Pennsylvania system of the Bell telephone lines. 


ASHLAND, PA.—The Merchants and Farmers’ Telephone Com- 
pany, a local telephone company, having its office at Ashland, is 
rapidly extending its ljnes throughout the county. Through its 
connection with Newman’s Mill Ashland is now in good telephonic 
connection with upper Hanover, and will extend its lines in the 
direction of Hanover courthouse, and the other sections of Han- 
over on petition of a sufficient number of citizens. 


VICTOR, COL.—At a recent meeting of the city council the 
previous action taken in granting a franchise to the El Paso Tele- 
phone Company to construct, operate and maintain a telephone 
system in Victor was rescinded. When the ordinance was passed 
the telephone company promised to supply a $5,000 bond but as 
that corporation failed to produce the surety the franchise was 
revoked. 

PARK CITY, UTAH—The surveyors for the Utah Independent 
Telephone Company have completed their preliminary work and 
the new company will commence the work of putting in its new 
exchange at once. The lot adjoining the building of the M. A. 
Aschhiem Company has been secured as a site for an exchange 
building, and the company will erect a two-story brick structure 
thereon. It expects to have the wires laid and the exchange in 
operation early this fall. 


COUNCIL BLUFFS, IOWA—The final contracts for all the ma- 
terial for the independent telephones have been placed and the 
work of construction in Council Bluffs is ready to begin. Wickham 
Brothers have been given the contract for the construction of over 
two miles of conduits in the city with a time limit for completion 
of sixty days. The work of setting poles for the outside toll lines 
will commence at once. Pole setting inside the city will not be 
undertaken for a month. Negotiations for the purchase of the 
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lot on.South Main street at the head of First avenue have been 
completed. The architects are working on the plans for the $30,000 
building that will occupy the site and will soon be ready for con- 
tractors’ estimates. The company has announced its determination 
to make another attempt to secure entrance into Omaha, Neb., and 
connect with the 16,000 suburban telephones with Omaha business 
firms. The effort will first be made to get into South Omaha. 


DELAVAN, ILL.—Plans have been drawn and approved for the 
reconstruction of the lines of the Central Union Telephone Com- 
pany in Delavan, and the work will probably be done during the 
present summer and fall. Cables will be largely used. As nearly 
as possible all poles will be set and lines carried through alleys 
and back streets. The local exchange was built in 1898, but the 
extension of the business since then has been so great that recon- 
struction becomes not only desirable but necessary. 


DUNKLEY, COL.—W. V. Hughes, F. I. Brown, William Hale, 
S. G. Stephenson, J. B. Male and D.-M. Chapman, all of Pinnacle, 
Col., and R. H. Dunkley, R. C. Dunkley, T. E. Dunkley, John Dunkley, 
George W. Dunkley, Horace Booth, Scott Dubean, Thomas Lundy, 
W. L. Yoast and George W. Allison, all of Dunkley, Col., an associa- 
tion of ranchmen, have been granted permission by the forestry 
bureau to construct and maintain fifteen miles of telephone line 
within the White river forest reserve, Colorado. 


AUSTIN, TEX.—The Commercial Telephone Company, of Texas, 
has been sold at public auction for $110,000, being bought in by 
a committee representing the bondholders, most of whom are 
located in Kentucky, Ohio and Indiana. The sale was the result 
of a suit brought by the stockholders to secure interest on $400,000 
worth of bonds, which was defaulted. It is announced that the 
company, under the new organization, will proceed at once to 
enlarge and freshly equip the company’s property so as to cover 
Texas, Louisiana and Arkansas. 


FLORENCB, COL.—It is announced that the Colorado Tele- 
phone Company will build telephone buildings at Florence and at 
Canon City, the construction to begin early next year. About the 
same ‘time the company will begin rebuilding the entire system 
in these two cities and will install the central energy systems. 
Thirty-five thousand dollars will be necessary to thoroughly equip 
Florence, and more money will be needed at Canon City. The 
company proposes giving the same service to Fremont County 
patrons that is now enjoyed by Colorado Springs and Denver. 


ROME, N. Y.—Another step has been made toward the consoli- 
dation of the independent telephone interest of New York state 
in the purchase of the Rome Independent Telephone interests by 
the Independent Telephone Securities Company, whose main offices 
have been in Utica, and whose controlling stock is owned by the 
Rochester Telephone Company. The deal whereby the Rochester com- 
pany acquired‘ the controlling stock of the Independent Telephone 
Securities Company was recently consummated. Several well-known 
Uticans were interested in the latter company at the time of the 
transfer of the controlling stock. The Rome exchange has about 
1,200 telephones. Its equipment is modern and in good condition. 
The company has a growing business and under the new arrange- 
ment many improvements will doubtless be made. With the newly 
purchased system in Syracuse there will probably before many 
months be completed an independent toll system practically cross- 
ing New York state and extending into the northern counties. 


COUNCIL BLUFFS, IOWA—On each bank of the Missouri river, 
two miles south of Council Bluffs, the Independent Telephone Com- 
pany, of Council Bluffs, will erect towers of steel 125 feet high for 
the purpose of stretching cables across the stream to connect Council 
Bluffs- with South Omaha. The structures will need to be very 
strong, as they will have to bear the weight of several lines of cable. 
Omaha, which has no independent exchange, will be left out, while 
Lincoln, Sioux City and Des Moines will get the benefit of the inter- 
state connection. The governmental regulation is that the cables 
shall be suspended at such an elevation that their lowest points 
shall be fifty feet above the surface of the river. In order to meet 
this requirement it was necessary to find a place wnere the river 
is comparatively narrow with a high bank on one side. The span 
at the point chosen will be 1,800 feet in length. The towers wilr 
be of sufficient height to be used as wireless telegraph stations, and 
there is some likelihood that they will ultimately be made to serve 
that purpose. 
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ELECTRIC LIGHTING. 


JASONVILLE, IND.—The Jasonville Electric Company, recently 
incorporated, will soon ask for bids for the construction of a 
modern electric light plant in Jasonville. Jas. H. Parsons, presi- 
dent. 


FREEBURG, ILL.—At a meeting of the village board of Free- 
burg, held recently, it was decided to erect a municipal light and 
power plant at a cost of $10,000. Work on the same is to be 
commenced as soon as possible. 


KAUKAUNA, WIS.—The Kaukauna Electric Light Company 
has applied for a franchise to light the village of Little Chute, 
transmitting power from the local plant and connecting the wires 
at the northern limits of Kaukauna. 


HENRIETTA, N. C.—The new electric power plant of the Hen- 
rietta Mills, which has been under construction for some time, is 
about completed. Power will be supplied by a 1,000-horse-power 
Westinghouse-Parsons steam turbine. 


LIVINGSTON MANOR, N. Y.—The Livingston Manor Electric 
Company is about to begin the work of extending its wires to 
Roscoe and Rockland, and in a short time will be prepared to 
furnish lights to the residents of these villages. 


PORTLAND, ORE.—The Sandy River Electric Company has 
been incorporated to construct canals and reservoirs on Sandy river 
for the generation of electricity. The incorporators are Elmer 
B. Colwell, C. W. Pallett and S. B. Cobb, and the capital is $10,000. 


GREENCASTLE, PA.—The Greencastle Light, Heat and Power 
Company has been chartered to furnish light, heat and power 
to Greencastle and vicinity. The stock is $10,000, held mostly by 
Philadelphia capital. Harry C. Hollinger, of Philadelphia, is 
treasurer. 


WESTFIELD, MASS.—The Hampden Electric Company has pur- 
chased a large tract of land in Blandford and Russell along the 
banks of the Westfield Little river. This tract covers all the 
storage sites on the Little river watershed. The company plans 
a rather extensive power development on the Little river. 


WEATHERLY, PA.—The Weatherly town council has decided 
to erect an entirely new electric light plant instead of replacing 
such parts as were wrecked in the recent explosion. The new plant 
will be much larger than the old one and will be up to date in 
every respect. The old outfit will be retained as an emergency 
plant. 


CAMBRIDGE, MASS.—The directors of the Cambridge Electric 
Light Company have decided to reduce the rates for incandescent 
lighting. This reduction will go into effect on October 1, and 
after that date the rate will be fifteen cents per kilowatt-hour, 
with ten per cent discount. Free lamp renewals will also be 
instituted. 


FALL RIVER, MASS.—The Fall River Electric Light Company 
has been authorized to issue $250,000 of capital stock, to be offered 
to stockholders at $130 per share. The proceeds of 190 shares of 
the same are to be used for the cancellation of a like amount 
of floating debt, and the remainder are to be used in the payment 
of plant additions. 


BELLE FOURCHE, S. D.—The franchise for an electric light 
plant in Belle Fourche has been let to the Belle Fourche. Power 
and Water Company, which is controlled by A. A. Moodle, presi- 
dent; A. H. Marble, vice-president; F. E. Bennett, secretary and 
treasurer, and J. S. Moodle, general manager. It is proposed to 
start work at once. 


DILLONVALE, W. VA.—The Dillonvale Heat, Light, Power and 
Water Company is making progress with its plant in the lower 
end of town. The boilers which were ordered and shipped some 
time ago will be placed as soon as they arrive. The wires are 
strung and everything is in readiness for the current as soon as 
the plant is completed. 


LATROBE, PA.—The Latrobe Electric Light Company has pur- 
chased the plant of the Derry BPlectric Light Company. It is 
stated that the intention is to supply the current for the West- 
moreland County Street Railway. Latrobe, Derry, Bradenville, 
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Loyalhanna, Machesneytown and other intermediate points will be 
furnished with electric light from the Latrobe plant. 


THREE RIVERS, MICH.—The Constantine Hydraulic Company 
has taken entire control of what was known as the Three Rivers 
Light and Power Company, of Three Rivers. .The Three Rivers 
company was organized previous to the year 1890, executing the 
first contract for lighting the city streets that year, Mr. T. L. 
Arnold being the manager and W. J. Willets president. 


ELLSWORTH, ME.—Operations on the preliminaries to the 
construction of the proposed power dam by the Bar Harbor & 
Union River Company are going on. At the present time, Civil 
Engineer E. W. Hill, of Bar Harbor, and A. Brown, a Boston man, 
who is financially interested in the affair, are spending their time 
up river making surveys to determine the exact amount of land 
to be flooded by the storage basin. ss 


NEWPORT, OHIO—The board of aldermen has adopted an 
ordinance introduced by Mayor Helmbold that provides for the 
submission to the voters at the coming election the question as 
to whether or not bonds amounting to $50,000 shall be issued for 
the purpose of erecting a municipal electric light plant. It takes 
a twothird vote to pass the measure and it was defeated at the 
last election by a vote of 1,780 for and 1,285 against. 


IOWA FALLS, IOWA—The new electric line between Iowa Falls 
and Alden has been completed and as soon as the transformers 
are put in place Alden will be lighted by electricity. The town 
will put in several arc lights and twenty-five thirty-two-candle 
power incandescents for street lighting. Most of the business 
houses have been wired for the new service and a number of 
residences will take the new service as soon as it is started. 
Several farmers along the line will also use the lights. 


OSSINING, N. Y.—The Northern Westchester Lighting Com- 
pany, which recently acquired the plant at Ossining, is preparing 
to spend $150,000 in: improvements. The money will be spent 
principally in Ossining to give the village an improved lighting 
system, such as is at present enjoyed by Tarrytown and neighbor- 
ing towns. The company is meeting with encouragement from 
the local authorities in its efforts to improve the service. 


LIVINGSTON, MONT.—Ground has been broken for the new 
power plant of the Livingston Water Power Company, which is 
to be erected one mile south of the town on the banks of the Yellow- 
stone river. The building will be a substantial stone structure, 
and will be equipped with the latest machinery throughout. The 
water power now in use by the company will be utilized for oper- 
ating the new plant. The company expects to expend about $200,- 
000 on the work. 


ST. AUGUSTINE, FLA.—The St. John’s Light and Power Com- 
pany has made application for a charter for the manufacture and 
sale of gas, electricity or other illuminants for light or power, 
to own, construct and operate electric street railways, tram roads, 
to build bridges, amusement parks, etc., its principal place of 
business to be located at St. Augustine. The officers named in 
the application are William D. Barnett, president; W. M. Bost- 
wick, Jr., vice president, and Thomas R. Osmond, secretary. 


ESSEX JUNCTION, VT.—L. M. Farnham, of Boston, a civil and 
mechanical engineer, has, with Mr. Nash, of Burlington, been in 
consultation with S. A. and C. W. Brownell regarding the develop- 
ment of the water power on the south side of the river for an 
electrical plant. Plans have been submitted and are under con- 
sideration. It is not yet decided as to what extent the work will 
be advanced this summer, but some preparatory work will prob- 
ably be done soon. Some work in getting the land into shape 
already has been begun. 


DALTON, MASS.—The Dalton Power Company has begun the 
erection of a second power-house on the site formerly occupied 
by the wheel-house at the old Kittredge mills. The buildings will 
be twenty-six by thirty-two feet and will be built of brick. The 
contract is held by Dwyer Brothers. The Kittredge dam and 
raceway were repaired a short time ago and are ready for use 
in connection with the new developing plan. A Pelton water- 
wheel and an electric generator will be installed in the new build- 
ing and the power will be transmitted to the wire from the power- 
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house to the Renfrew district. The building of the plant at the 
Kittredge mills will allow the second use of the water in the 
river and will add materially to the power generated. 


ENSLEY, ALA.—A proposition was recently taken up in Ensley 
by some 500 citizens to build a municipal electric light plant, and 
upon presentation of a petition to the city council it was learned 
that the city was obligated to take all lights necessary for the 
streets and public buildings from the Birmingham Railway, Light 
and Power Company for the term of ten years. This contract was 
drawn in 1904. It was decided unwise to call for an issue of 
bonds with such a contract in existence and the ordinance was 
defeated. 


WATERVILLE, MBE.—Work has begun on the addition to the 
Bangs power station of the Waterville & Fairfield Railway and 
Light Company: The addition will be twenty-eight feet long with 
an eighteen-foot front, and will have the same height and finish 
as the part which it adjoins. When completed the addition will 
furnish enlarged dynamo room in the basement, and on the upper 
floor will furnish a place for the storage batteries which are to 
be removed from Fairfield to Waterville in order to centralize the 
plant in a more effective manner. 


MONROE, MICH.—The council at a special session passed a 
resolution for the sale of the municipal lighting plant to the 
General Construction Company, Limited, for $25,000, ten-year con- 
tract and franchise, lights at $56 per year. Included in the com- 
pany are the following stockholders: John J. Jackson, Detroit; 
S. D. Frey, Detroit; and George T. Wolf, Three Rivers. Both the 
sale and contract will have to be ratified by the people at a special 
election. Monroe purchased the lighting plant in 1899. The town 
did commercial as well as city lighting. 


PORT TOWNSEND, WASH.—A company of local capitalists who 
were refused an electric light and gas franchise by the city council 
at the last session is negotiating with the Port Townsend and Elec- 
tric Company for the purchase of its plant and franchise. If the 
deal is made the new company purposes to purchase the Point 
Hudson property at the east end of the city’s main business street, 
upon which is now located a saw-mill, ships’ ways and an aban- 
doned ice plant and machine shop. The plan includes the erec- 
tion of new buildings on this site for electric, gas and saw-mill 
plants. 


RADFORD, VA.—The Grayson Electrical Corporation will build 
a power-house at Grayson town, eight miles from Radford, which 
will light the towns of Christiansburg, Childress and Riner, and 
furnish power for a contemplated trolley line from Cambria to 
Christiansburg, besides such factories as may be established along 
the line. The power-house will be built just above the flour-mill 
of J. H. Grayson, and will be in operation, it is thought, by the first 
of November. The machinery has already been purchased. The 
company has a contract with the town of Christiansburg for the 
exclusive right of furnishing light and power to the town for 
thirty years. 


LEOMINSTER, MASS.—The Heat, Light and Power Corpora- 
tion, of Boston, now controlling the electric lighting plants of 
Clinton, Milford, Spencer and a number of other towns and cities, 
is to absorb the Leominster Electric Light and Power Company. 
The Leominster company was incorporated in 1877 and capitalized 
at $50,000. The officers are: president, Edward F. Blodgett; vice- 
president and secretary, Benjamin F. Peach, of Lynn; treasurer, 
Frank P. Blodgett. The trustees are H. A. Pevear, Charles H. 
Newhall, of Boston, and B. F. Peach. Less than fifty shares of 
stock are owned by Edward F. Blodgett, F. P. Blodgett, the A. H. 
Burdett estate and the Dr. C. E. Wheeler estate, of Leominster. 
The rest is controlled by the trustees, Thomas Robinson, of Bos- 
ton, and Henry M. Whitney, of Boston. 


PORTLAND, IND.—The city council has reduced the rate for 
electric light current to a schedule lower than that of any other 
paying plant in Indiana or Ohio. The light committee and Superin- 
tendent Bailey reported that it had been found possible to grant a 
reduction. The new rate is: ten kilowatt-hours, eight cents per kilo- 
watt-hour; thirty kilowatt-hours, seven cents per kilowatt-hour, 
and sixty kilowatt-hours or more, six cents; and the minimum 
monthly charge is reduced from seventy-five cents to sixty cents, the 
city furnishing the meter. The old rate was from nine cents 
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to seven cents and each rate was stationary to such an extent 
as to make the reduction equal to thirty per cent. In making 
this reduction the purpose is to leave a sufficient profit to pay 
all expenses of the electric light department, including salaries, 
and give the city its seventy street arc lights free. 


CALUMET, MICH.—The annual meetings of the stockholders 
of .the Houghton County Electric Light Company and the 
Houghton County Street Railway Company, both Stone & 
Webster propositions, have been held recently, the electric light 
meeting in the offices in Houghton and the street railway session 
at the offices at the car barns in Hancock. Outside of the elec- 
tion of directors very little business was transacted. The stock- 
holders of the street railway company elected directors as follows: 
Frederick J. Bawden, Waldo E. Forbes, Henry G. Bradlee, Russell 
Robb, Charles A. Stone, Nathaniel H. Stone, Guy E. Tripp, Edwin 
S. Webster and Charles D. Wyman. The directorate of the elec- 
tric light company follows: Henry G. Bradley, James R. Dee, 
Waldo E. Forbes, Henry R. Hayes, William L. Putnam, Russell 
Robb, Charles A. Stone, Edwin S. Webster and Charles D. Wyman. 
Officers of each company will be chosen at meetings of the 
directors to be held in Boston. 


SALT LAKH CITY, UTAH—The county commissioners have 
granted to Emil J. Raddatz a franchise to construct, maintain and 
operate an electric transmission system. The franchise is for 
a period of fifty years and the grantee agrees to commence work 
before September 1, next, and complete one line to Bingham Junc- 
tion and Sandy City by January 1, 1906. Raddatz agrees in con- 
sideration of the privileges granted to furnish to Salt Lake County, 
free of charge during the life of the franchise, a continuous serv- 
ice of electric lights not to exceed fifty thirty-two-candle-power incan- 
descent lamps, or arc light equal to the same. The county is 
also accorded the right to string wires along the poles of the 
grantee without charge. The location of poles is to be controlled 
by the county commissioners, and Raddatz agrees that the county 
shall not be held liable for any accident, loss or damage that may 
occur in the construction or operation of the pole lines by reason 
of the act, default, negligence or misconduct of Raddatz, his suc- 
cessors or assigns. Failure of compliance with any of the con- 
ditions of the franchise on the part of the grantee subjects the 
franchise to forfeiture by the county commissioners at thieir 
option. It is expressly stated that the franchise shall not be 
exclusive. 


PERSONAL MENTION. 


MR. JOHN H. LYON, district manager of the Michigan state 
telephone exchange at Jackson, has been promoted to be district 
manager for the company at Houghton. His successor at Jackson 
is Mr. Walter L. Stevens. 


MR. F. M. STACK, general manager of the Scranton I[lluminat- 
ing, Heat and Power Company, has been appointed general manager 
of the Economy Light, Heat and Power Company, of Scranton, Pa., 
and will direct the affairs of both companies. 


MR. C. H. MULFORD, manager of the New Haven office of the 
Western Union Telegraph Company, has been appointed assistant 
superintendent of the American District Telegraph Company and 
inspector of the Western Union company for Pennsylvania and New 
York states. 


MR. ROBERT R. LIVINGSTON has accepted a position with 
the Engineering Company of America, and will make his head- 
quarters at 74 Broadway, New York. Mr. Livingston was formerly 
connected with the Allis-Chalmers Company and recently with Mr. 
W. S. Barstow in electrical engineering work. 


MR. CHARLES C. EGBERT has been appointed mechanical 
engineer of the Canadian Niagara Power Company and of the 
Niagara Falls Power Company, their interests being practically the 
same. Mr. Egbert had charge of placing the turbines in the wheel- 
pit of the Canadian Niagara Power Company. 


MR. GEORGE G. MOREHOUSE, for a number of years secretary 
and assistant treasurer of the Rochester (N. Y.) Railway Company, 
has resigned to engage in an advertising enterprise with offices in 
Rochester. The vacancy caused by his resignation will be filled 
by Mr. J. C. Collins, present chief clerk and auditor. He was 
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formerly chief clerk of the Chester (Pa.) Traction Company, and 
was also assistant secretary of the Camden Suburban Railroad, of 
New Jersey. 


MR. T. E. FITZPATRICK, the retiring manager of the San Rafael 
(Cal.) Gas and Electric Light Company, was presented with a hand- 
somely engraved monogram gold ring on behalf of his fellow em- 
ployés. Mr. Fitzpatrick has been promoted to manage the Sacra- 
mento Gas, Electric and Railway Company, and he leaves many 
friends behind him. Mr. Wallace Foster succeeds him as manager. 


MR. JAMES STOWELL ANTHONY, of the General Electric Com- 
pany, was married to Miss Alys P. Scott, daughter of Mr. and Mrs. 
Alfred Bowne Scott, on August 15. The wedding took place at 
_ Geneva, Switzerland, the ceremony being performed by the Rev. 
Percy Gordon, assisted by the Rev. Mr. Belden. Mr. and Mrs. 
Anthony will return to this country early in the fall and will reside 
in New York. i 


MR. EDWARD CLINE, who has been constructing engineer for 
the Utica (N. Y.) Home Telephone Company for the past three years, 
has resigned his position and will return to the Western Con- 
struction Company with whom he was engaged when he accepted 
the position with the local concern. Mr. Cline will leave Utica 
about September 1 for Toledo, Ohio, where he will have his head- 
quarters. The completion of the work for which he was engaged 
in Utica leaves him free to accept the offer made him by the con- 
cern with which he was formerly engaged. 


MR. CURTIS C. COLLINS has been appointed assistant general 
superintendent of the Columbus (Ohio) Railway and Light Com- 


pany, succeeding Mr. L. G. White, who has resigned to take the. 


general managership of the Columbus Structural Steel Company. 
Mr. Collins is a son of former mayor George C. Collins, and was 
graduated from Ohio State University in 1895 with the degree of 
electrical engineer’ He was associated for some time with the 
General Electric Company and has had a wide experience, both here 
and abroad, in the building and management of electrical systems. 


MR. WARREN H. GIRVIN, general superintendent of the Cen- 
tral New York Telephone and Telegraph Company, has resigned 
and is succeeded by Mr. W. W. Nicholson, of Utica, assistant general 
manager. Mr. Girvin retired on account of his health, and expects 
to take a long rest. Twenty years or so ago Mr. Girvin was super- 
intendent of the American District Telegraph Company at Syra- 
cuse, N. Y., with which the Bell company installed a telephone serv- 
ice. He built the first telephone exchange in the old Onondaga 
County Savings Bank Building in 1879, which had sixteen sub- 
scribers. In 1892 he became general manager of the Syracuse Elec- 
tric Light and Power Company, and in 1900 returned to the Cen- 
tral New York company as superintendent. 


MR. ALBERT S. RICHEY has been appointed assistant pro- 
fessor of electric railway engineering at Worcester Polytechnic 
Institute, Worcester, Mass. Mr. Richey graduated from Purdue 
University in 1894, having followed the course in electrical engi- 
neering. Since graduation he has been almost entirely engaged 
in electric railway engineering work, having at different times 
been in charge of the mechanical and electrical engineering depart- 
ments of the Muncie (Ind.) Street Railway Company and the 
Marion (Ind.) Street Railway Company and chief electrician and 
electrical engineer of the Union Traction Company, of Indiana. 
He resigns the position of chief engineer of the Indiana Union 
Traction Company. 


MR. WILLIAM B. HALE, president of the electrical section of 
the Western Society of Engineers, has accepted a position as 
general manager of the Mexican Telephone and Telegraph Com- 
pany and leaves this week for his headquarters at Mexico City. 
Mr. Hale leaves behind him a host of friends. Mr. Hale received 
his education at the University of Toronto and took a course in 
electrical engineering at the School of Practical Science in the 
same city. Shortly after graduation he removed to Chicago, accept- 
ing a position with the Sperry Blectric Mining Machinery Com- 
pany. In 1890 Mr. Hale entered the employ of the Western Electric 
Company, at Chicago, and has been continuously associated with that 
company up to the present time, having had complete charge of the 
testing laboratories and cable-testing rooms for some time past. Mr. 
Hale has had a large experience in underground cable work, having 
superintended the installation of the cable systems in a number 
of cities. He was for several years secretary of the Chicago Elec- 
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trical Association and was elected to the presidency in 1904, shortly 
before the union of that body with the Western Society of Engi- 
neers, a movement in connection with which he was largely instru- 
mental. He was elected chairman of the electrical section of the 
Western Society of Engineers in January of this year. Mr. Hale 
is thirty-seven years of age. He was married in 1897. His ability 
to speak Spanish and French will be of considerable use to him in 
his new position. 


MR. F. A. STRATTON, president of the Westchester (N. Y.) 
Lighting Company, entertained about one hundred and twenty-five 
newspaper editors, public officials and other citizens of Westchester 
County on Wednesday, August 9, 1905, with a sail and vaudeville 
show on Long Island sound, followed by a clambake at Roton Point, 
the picturesque and well-known Connecticut resort. The outings given 
by Mr. Stratton are a hobby that he indulges in once a year, and are 
held for the purpose of sociability and to enable him to meet the 
people of the numerous communities lighted by his corporation, that 
he may keep in touch with their desires. Mr. Stratton started the 
outings four years ago for the purpose of entertaining the press, 
but as there were not enough editors to make a crowd large enough, 
he has since added mayors of cities, presidents of villages and many 
personal friends to the list of invited guests. 


MR. WALTER E. HARRINGTON has severed his connection as 
vice-president and general manager of the New York-Philadelphia 
Corporation, to become associated with J. G. White & Company, 
of New York, as operating manager. Mr. Harrington has had an 
exceptionally broad experience in the engineering fleld, particularly 
in the operation of electric railway, lighting and gas properties. 
After graduating from the University of Pennsylvania in 1887 he 
became associated with Mr. W. G. Griffith in the electrical con- 
tracting business. For two years he was electrical engineer for the 
Pennsylvania Railroad in charge of the electric railway at Atlantic 
City, N. J., following which he was appointed general superintend- 
ent of the Wheeling Traction Company and the Citizens’ Railway 
Company, of Wheeling, W. Va. This was one of the early electric 
railways using the Van Depoele motors on the front platform. The 
General Electric Company then secured the services of Mr. Harring- 
ton as supervising engineer in the coal regions of northern Penn- 
sylvania. Leaving the General Electric Company, Mr. Harrington 
became general manager of the Cutter Company, of Philadelphia, 
in which capacity he had charge of all its electrical installations. 
For several years Mr. Harrington acted as consulting engineer for 
a number of railway systems, supervising the change from horse 
to electric power. In 1896 he was appointed general manager and 
vice-president of the Camden & Suburban Railway Company, remain- 
ing with it until the company was absorbed by the Public Serv- 
ice Corporation of New Jersey. In 1904 he was placed in charge 
of all the railway properties south of Trenton, N. J., under the 
Public Service Corporation, and in 1905 assumed charge of the New 
York-Philadelphia Corporation as vice-president and general mana- 
ger. Mr. Harrington is an active member of the executive com- 
mittee of the American Street Railway Association, and a member 
of the American Institute of Electrical Engineers. As operating 
manager of J. G. White & Company, Mr. Harrington will supervise 
all of the railway, electric lighting, gas and other properties operated 
by it, and will make his headquarters at the New York office of the 
company, 43 Exchange place. 


EDUCATIONAL. 

THE UNIVERSITY OF MISSOURI has issued a bulletin describ- 
ing briefly the different courses offered at that institution. The 
school of engineering offers five courses—civil engineering, chemical 
engineering, electrical engineering, mechanical engineering and 
sanitary engineering. A new engineering laboratory has been added 
to the buildings, which is well equipped for all of the departments. 
The next season begins September 12. 


OBITUARY NOTICE. 

DR. LOUIS H. LAUDY, professor of chemistry at Columbia 
College, New York, died at his residence, 15 West Sixty-ifth street, 
on the morning of Thursday, August 17, after a lingering illness. 
He had been connected with Columbia College for more than thirty- 
four years. He was an alumnus of Cooper Union, Fellow of the 
New York Academy of Science, Fellow of the Association for the 
Advancement of Science, a secretary of the American Institute and 
a member of the New York Electrical Society. 
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ELECTRIC RAILWAYS. 


EVANSVILLE, IND.—The Evansville & Henderson (Ky.) Trac- 
tion Company has been given the right in Henderson and Union 
counties, Ky., to extend its lines to Uniontown and Morganfield. 
Work on the road is to begin this fall. 


MENOMINEE, MICH.—A corps of men has commenced on the 
work of surveying the route for the Menominee-Escanaba interurban 
line. The route of the new line will probably lie along the north- 
western tracks and take in many small towns along the way. 


BLOOMINGTON, IND.—The Wabash & Southeastern Traction 
Company, said to be backed by Indianapolis people, has asked for 
a franchise from Terra Haute via Bloomington to Columbus. Work 
will begin within one year and will be completed in two years. 


YOUNGSTOWN, OHIO—Plans are being laid for the building 
of a trolley line between Youngstown and Poland. Robert L. 
Walker, of Poland, and Horace E. Smith, of Youngstown, have the 
right of way. 
within a short time. 


COLUMBUS, IND.—A project to build an electric line from 
Columbus to Hope, Hartsville and Greensburg is under way, and 
everything points to the construction of the road soon. It has been 
planned to secure small subsidies all along the line and also secure 
stock subscriptions. 


TUSCALOOSA, ALA.—The electric line which has been talked 
of, to be constructed between Tuscaloosa and Birmingham, will 
extend along the Warrior valley and will make all points between 
Tuscaloosa and Birmingham, including Brookwood, Horse Creek, 
Searles, Kellerman and Holt. 


NORTH CHELMSFORD, MASS.—Work has been started on the 
building of the new electric road between North Chelmsford and 
Graniteville. Work will be first begun near the Crystal lake sum- 
mer resort and proceed toward West Chelmsford. The space 
between the Crystal lake summer resort and the junction of the 
West Chelmsford and Dunstable roads will be about the last to be 
finished. 


JEFFERSON CITY, MO.—The Kansas City-Lee’s Summit Elec- 
tric Road Company, with a capital stock of $3,250,000, has been 
chartered. The company proposes to construct and operate an elec- 
tric line from Kansas City to Lee’s Summit and Lone Jack, a dis- 
tance of thirty miles. The promoters are J. J. Apperson, L. M. 
Branham, W. A. Summit, J. H. Sutfin and W. F. Johnson, all of 
Kansas City. 


COLUMBUS, OHIO—The Columbus, Marion & Bucyrus Railway 
Company, capital stock $500,000, has been granted a charter to 
operate an electric railway from Marion to Bucyrus. The line will 
be an extension toward the lakes of the Columbus, Delaware & 
Marion road. The incorporators are John G. Webb, of Springfield; 
Oscar M. Gottschall, of Dayton; George Whysall, of Delaware, and 
James B. Goemley and Frank M. Hopley, of Bucyrus. 


MARYSVILLE, CAL.—The construction of the Northern Elec- 
tric Railway, to connect Chico, Oroville, Marysville and Colusa, has 
commenced, grading being under way. The Chico-Oroville section 
is the first to be built. Work was commenced at Durham. C. G. 
Lathrop, of Stanford University, brother of the late Mrs. Jane L. 
Stanford, accompanied by Attorney W. S. Wilson, of San Francisco, 
has visited the Stanford holding at Durham, now the property of 
Stanford University, and a right of way across the tract will be 
arranged immediately. This was one of the greatest obstacles to 
the building of the road. 


INDIANAPOLIS, IND.—Practical work on the construction of 
the Indianapolis, Newcastle & Toledo traction line will begin at 
once. The firm which is to build the line, the Newcastle-Indian- 
apolis Construction Company, is backed by the traction company. 
The articles of incorporation placed the capital stock at $50,000. 
The directors of the company are: LeGrande Marvin, Frost B. 
Hernly, Warren D. Oades, Fred Cline and George H. Brannon. 
The Indianapolis-Toledo line was financed in New York city, about 
$5,000,000 being raised, and the construction of the electric road 
will be begun at once. The line will run beween Indianapolis and 
Newcastle. 
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OGDENSBURG, N. Y.—Among the possibilities growing out of 
the transmission of electrical power in St. Lawrence County is a 
trolley road from Ogdensburg to Gouverneur and the mining and 
quarrying points in the vicinity of the latter. This is an enterprise 
involving the expenditure of $500,000, and is being thoroughly in- 
vestigated by Edward E. Hawkins, of Ogdensburg, president of the 
Ogdensburg Street Railway Company. President Hawkins was in 
Gouverneur recently and interviewed several prominent industrial 
men in regard to the project. It would seem that the outcome lies 
largely with Gouverneur people. 


JEFFERSONVILLE, IND.—A party of surveyors has passed 
through the upper end of Clark County, following the line of the 
Ohio river. It is understood that the survey is for a road to be 
built from Jeffersonville to Cincinnati. The survey follows the river 
closely. It is supposed that it is to be an electric road. The country 
through which the survey passes is põorly supplied with trans- 
portation facilities, especially in winter, when the river is closed. 


‘At some points the Baltimore & Ohio Southwestern, which is nearest 


the river, runs as much as twenty-five miles from it, and two coun- 


` ties have no railroad of any kind. 


TRENTON, N. J.—Trolley lines from Trenton to Trenton Junc- 
tion and to Cranbury, via Hamilton Square and Hightstown, are 
now in contemplation and may be in operation by the end of the 
year. The Trenton Street Railway Company has made a survey 
of a proposed extension to its road from the Interstate Fair grounds 
to Mercerville and Hamilton Square. This survey provides for the 
running of the road over a private right of way from the Fair 
ground loop in an almost direct line to Mercerville; thence over 
a short stretch of the public road to Hamilton Square. The Tren- 
ton Junction line will in all likelihood be an extension of the Cad- 
walader Park branch of the local trolley and will extend out over 
the Asylum road, affording transit to the Country Club and other 
points. $ 


FORT WORTH, TEX.—The Rosen Heights Street Car Company 
is laying plans to expend nearly a quarter of a million dollars in 
new lines and extensions in Fort Worth, one of which is an exten- 
sion to the south side and possibly one into the Third ward. The 
latter proposition, however, has not been decided on, but the 
former has, and work will commence just as soon as arrangements 
can be completed. This company is at the present time building 
a spur on the north side. It starts on Central avenue and passes 
through the cemetery and thence to a connection of the main line 
near the Trinity river bridge, passing along the east side of that 
stream. When completed the spur will be used by cars going out 
of Fort Worth. The return trip to this city will be over the pres- 
ent route. 


SYRACUSE, N. Y.—The Syracuse Northern Traction Company, 
which was incorporated recently for $1,000,000, has extensive plans 
for new trolley service through the northern section of Onondaga 
County. Among its proposed extensions of the Syracuse & South 
Bay line, now being constructed, and which it will take over, is 
one to Shackelton’s Point and Bridgeport and another branch from 
the South Bay line at North Syracuse through Cicero village to 
Brewerton. The new company also takes all the rights and fran- 
chises held by the old Syracuse & Oneida Lake Railroad Company, 
which was merged with the South Bay Company. The new company 
has a capital stock of $1,000,000, divided into 10,000 shares of $100 
par value each. The incorporators are given as the following: 
H. W. Plumb, W. K. Niver, W. B. Burns, George D. Chapman, 
W. R. Kimball, Frank L. Barnes, George T. Skiff, W. M. Brown, 
Charles N. Watson, Louis L. Waters, Frederick T. Pierson, Charles 
A. Bridgman, Harvey Farrington, George C. Towle and Daniel Bals- 
ley, all residents of Syracuse except W. M. Brown and Charles N. 
Watson, who reside at New Castle, Pa., and Mr. Farrington, who 
lives in New York. 


SAN FRANCISCO, CAL.—Articles of incorporation of the Cali- 
fornia Traction Company have been filed, with the following men 
forming the corporation: M. Fleischhaker, H. Fleischhaker, Alden 
Anderson, H. H. Ferris, F. W. Smith, H. H. Griffiths, W. J. Bart- 
nett, J. Dalzell Brown, John Treadwell, Fred M. West and David F. 
Walker. They state the object of the corporation is to build, own, 
hold and purchase lines of the railroads and parts thereof. That 
the places from and to which said railroad is intended to be run are 
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as follows: running through Sacramento to Lodi, and thence to 
Stockton and on to Modesto. This is the main line, and the length 
is estimated at ninety miles. There is also to be built an inter- 
mediate branch line running from Lodi to Walnut Grove, a dis- 
tance of twenty miles, also another from Stockton to Walnut Grove, 
also branch lines to the cities, towns and villages adjacent to the 
main line. The estimated length of the railroad and its branches 
is to be 175 miles. The capital stock is placed at $2,500,000, of which 
$300,000 has actually been subscribed, with the aforesaid directors 
holding one share each, with the exception of H. H. Griffiths, who 
is down for 2,990 shares. J. Dalzell Brown has been elected treas- 
urer. 


NEW YORK, N. Y.—The incorporation in Trenton and the final 
organization in New York city this week of the Tractional Com- 
pany, with an authorized capital of $100,000, marked an important 
step in bringing under one control several great systems of trac- 
tion lines in western New York, Ohio and Michigan. The Traction 
Company was formed primarily to take over the International Trac- 
tion Company which controls the street car lines in and around 
Buffalo, Niagara Falls and Lockport. But the charter of the new 
company permits it to acquire other properties. The International 
Traction Company was formerly controlled by J. P. Morgan & Com- 
pany, and was sold by them last March. The lines of the Trac- 
tional Company in and around Buffalo have a mileage of 356. The 
Detroit system foots up 536 miles and the Toledo system 112 miles. 
The somewhat optimistic statement is made by one of the promoters 
that within two years there will be a continuous trolley line from 
New York to Detroit. Although the authorized stock of the Trac- 
tional Company is $100,000; only $76,000 is to be issued at present. 
The holders of 76,000 shares of common stock of the International 
Traction Company, constituting a control of the common stock, have 
exchanged their stock for Tractional stock on the basis of 100 shares 
of International for one share of Tractional. A large amount of 
the preferred stock of the International is also held by the new 
company. Mr. Henry J. Pierce, who was president of the Interna- 
tional Traction Company, was elected president of the new company. 
He is president of the Buffalo Chamber of Commerce, president of 
the Netherlands Tramways Corporation and a director of several 
other traction lines in Holland which Dr. G. L. Boissevain controls. 
Messrs. Pierce and Boissevain are also interested in several com- 
panies which manufacture railroad equipment and supplies. Nei- 
son Robinson was elected vice-president of the new company and 
Arthur Robinson, secretary and treasurer. Most of the roads around 
Buffalo owned by the Traction Company have 999-year franchises. 
Their power is supplied by the power companies at Niagara Falls. 


NEW INCORPORATIONS. 


RYMERSBURG, PA.—Rymersburg Bell 
$5,000. 


LUDLOW, KY.—Cincinnati, Burnside & Cumberland River Rail- 
way Company. $250,000. 

DALLAS, TEX.—Egan Electric Light Company. $15,000. In- 
corporators: G. H. Egan, D. L. Gobble and G. G. Wright. 


BELLINGHAM, WASH.—Blaine General Electric Company. $50,- 
000. Trustees: H. L. Jenkins, Seattle; F. A. Boole and J. Bush, 
Blaine. 


Telephone Company. 


DENVER, COL.—Miller-Hopkins Electric Company. $10,000. In- 
corporators: John Burton Hopkins, Frank F. Miller, James E. 
Bowden. 


CLINTON, IND.—Clinton Electric Light and Power Company, 
Clinton. Increased capital stock to $10,000. Incorporators: Will- 
iam L. Morey, J. W. Robb. 


BELLAIRE, OHIO—The Belmont Electric Street Railway Com- 
pany. $300,000. Incorporators: J. F. Lotz, J. C. Tallerman, Frank- 
lin Neff and C. W. Rodefer. 


COLUMBUS, OHIO—The Yorkshire Telephone Company. $10,000. 
Incorporators: E. A. Fisher, J. C. Deuber, M. J. Brandon, S. D. 
Apple, J. W. Kecker and John Vankey. 


FORT WAYNE, IND.—The Bluffton & Fort Wayne Traction 
Company. Increased capital from $50,000 to $500,000. L. Hexter, 
president; L. J. Shlesinger, secretary. 
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GILLIAM, MO.—Gilliam Electric Light and Power Company. 
$5,000. Incorporators: David G. Burton, J. E. Kirk, A. W. Deis, 
E. J. Dunlap, M. D. Kerr, H. C. Deis, and others. 


INDIANAPOLIS, IND.—St. Joseph Valley Railway Company. 
$400,000. Directors: Herbert E. Buedlin, Charles A. Winchester, 
Albert H. Beardsley, John W. Fieldhouse, M. D. Swinehart, Julius D. 
Wood and Stafford Naxon. 


LYNCH'S, VA.—Lynch's Telephone Company. To lease or con- 
struct, maintain and operate a telephone exchange, lines, systems, 
connections, etc. $5,000. Incorporators: W. Fauntleroy, president; 
W. S. Frazier, secretary and treasurer; W. T. Webb, general mana- 
ger, all of Lynch’s, Va. 


CLARENCE, N. Y.—The Pioneer Telephone Company. $10,000. 
Incorporators: G. D. Carmer, Clarence Centre; O. A. Martin, Clar- 
ence Centre; E. Weinange, Clarence Centre; H. G. Britting, Will- 
iamsville; William H. Bald, Jr., Clarence Centre; F. C. Gould, Lock- 
port; F. W. Schaad, Clarence Centre. 


CAMDEN, N. J.—Wyoming Gas and Electric Company, agent in 
charge, New Jersey Corporation Guarantee and Trust Company. 
$15,000. Incorporators: John A. MacPeak, William F. Eidell, F. R. 
Hansell. The company is to manufacture and supply gas, water, 
electricity and heat, also to operate telephone and telegraph lines. 


ELECTRICAL SECURITIES. 


Despite the setback at the end of the week the market has 
apparently lost none of its buoyancy and hopefulness. The peace 
conference at Portsmouth, while exerting what in many quarters 
is regarded as a dominating influence, has played a minor part in 
dictating price fluctuations. Public interest continues to be mani- 
fested in securities and the commission houses report a fairly 
satisfactory business. The agricultural situation remains prac- 
tically unchanged with promises of bumper crops in all products. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 19, 


New York: Closing. 
Brooklyn Rapid Transit.................... 69% 
Consolidated GasS......... 0. cee ee ee ee cee 187 
General Electric... .. 0.0... ccc ce eee ee cee 184 
Interborough Rapid Transit................ 214 
Kings County Electric............... 0. cc eee 200 


Manhattan Elevated.............0cccceceees 166% 


Metropolitan Street Railway................ 1291 
New York & New Jersey Telephone........ 167 
Westinghouse Manufacturing Company...... 190 


Directors of the Kings County Electric Light and Power Com- 
pany have declared the regular 2 per cent quarterly dividend, 
payable September 1. 


Boston: Closing. 
American Telephone and Telegraph......... 141% 
Edison Electric Illuminating............... 254 


Massachusetts Electric. ........ 0... cee wee 61 
New England Telephone................... 134 
Western Telephone and Telegraph preferred 9714 


It is estimated that the minimum net earnings of the Massachu- 
setts Electric system for the fiscal year to end with September will 
be about $750,000. 


Philadelphia: Closing. 
Electric Company of America............... 114 
Electric Storage Battery common........... 81 
Electric Storage Battery preferred.......... 81 
Philadelphia Electric................ bite ieee ae 8% 
Philadelphia Rapid Transit................. 28 
United Gas Improvement.............00008. 98 


The Philadelphia Rapid Transit Company has placed an order 
for fifty cars with the J. G. Brill Company, making a total of 157 
cars ordered by the traction company within the last few weeks. 


Chicago: Closing. 
Chicago Telephone............. cece ecw nes 135 
Chicago Edison Light...............c0ceee. 155 
Metropolitan Elevated preferred............ 64 
National Carbon commomn................06. 62 
National Carbon preferred...............e0. 11514 
Union Traction common................000- 714 
Union Traction preferred................006 34 


Officials of all the local elevated roads claim that traffic so far 
for August has maintained the high standard of July. It is ex- 
pected that large gains will be made in each case. 
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| INDUSTRIAL ITEMS. 


THE DE LA VERGNE MACHINE COMPANY, foot of East 138th 
street, New York city, is distributing two folders descriptive of hori- 
zontal refrigerating machines and ammonia fittings. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 25 calls attention to the Paiste panel box, panel cutouts, entrance 
switches and other specialties. This bulletin may be secured upon 
request, 


THE ELECTRIC PORCELAIN AND MANUFACTURING COM- 
PANY, Trenton, N. J., announces that its three kilns, one of them 
new this summer, give ample room for its standard line of knobs 
and cleats and for special porcelain in difficult designs. 


THE LORD ELECTRIC COMPANY, Boston, Mass., has issued 
bulletin C descriptive of the Shaw non-arcing lightning arresters. 
These are for direct and alternating currents, railway, power and 
lighting circuits. The New York office of the company is at 1603 
Fuller Building. 


THE NEWCOMBER-MANRY COMPANY, INCORPORATED, At- 
lanta, Ga., incorporated under the state laws of Georgia, is doing 
a general brokerage business as well as being manufacturers’ agent. 
Manufacturers desiring representation in this territory are invited 
to correspond with this company. 


THE HUNTER ILLUMINATED CAR SIGN COMPANY, Cincin- 
nati, Ohio, has published a new catalogue descriptive of the Hunter 
sign apparatus. The president of the company, Mr. Lytel J. Hunter, 
has opened offices with the eastern representative of the company, 
Mr. Jilson J. Coleman, at 45 Broadway, New York city. 


G. M. GEST, the expert subway contractor, of New York and 
Cincinnati, has been awarded a contract at Fitchburg, Mass., for the 
construction of a complete subway system for the Fitchburg Gas 
and Electric Light Company. This makes the fifth city in Massa- 
chusetts in which Mr. Gest has constructed conduit systems. 


MR. WILLIAM H. BRYAN, Lincoln Trust Building, St. Louis, 
Mo., will receive proposals on apparatus, including ten electric ele- 
vators, for the enlargements for the May company’s department 
store, Sixth avenue and Washington avenue, St. Louis, for whom 
he is consulting engineer. 


THE RICHMOND ELECTRIC COMPANY, Richmond, Va, 
describes and illustrates in bulletin No. 6 its R. E. type induction 
motors. These motors embody special features of construction 
which are described in the bulletin. Copies of this bulletin and 
further information may be secured upon request. 


JOSEPH H. THOMPSON, JR., 11 Broadway, New York city, has 
ready for distribution bargain list No. 4. This contains a list of 
a large number of opportunities for the purchase of direct-connected 
units for alternating and direct current, simple engines, boilers, 
belted generators and motors, alternators and motors, arc dyna- 
mos, arc lamps, railway motors and cars and other electrical and 
‘mechanical apparatus. 


THE CRANE COMPANY, Chicago, Ill, in commemoration of its 
fiftieth anniversary, is presenting its friends with a paper-weight 
in the shape of a cast-iron elephant. The announcement is made 
that the elephant stands for character, intelligence and strength. 
These elephants are made by the company and it is estimated that 
50,000 of them will be required to enable the company to present 
one to each of its customers and employés. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is in 
receipt of an order for a 200-kilovolt-ampere, three-phase, sixty- 
cycle, engine-type alternating-current generator for the Ivorydale 
(Ohio) lighting and power plant of the Proctor & Gamble Company. 
This machine is a duplicate of the first Crocker-Wheeler alternator 
ever built, which was installed ten months ago in the Atlanta plant 
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of the Proctor & Gamble Company. The high efficiency and ex- 
cellent performance of the earlier machine led the purchaser to 
order a duplicate. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., announces that Northern vertical motors 
represent the most recent developments in electrical equipment for 
vertical shaft drive. The Northern designers have eliminated the 
trouble due to lubrication of the vertical shaft. The equipments 
supplied by the Northern Electrical Manufacturing Company, 
Madison, Wis., are so arranged that there will be no trouble due 
to oil spilled from the bearings falling on the commutator and the 
driven machine. Bulletin No. 50 illustrates some novel arrange- 
ments of Northern vertical motors. 


THE MORSE CHAIN COMPANY, Trumansburg, N. Y., is build- 
ing at Ithaca, N. Y., a plant of about five times the present capacity. 
The company was incorporated in 1898, no change having been made 
either in the name or personnel since starting, Mr. F. L. Morse 
being the treasurer and general manager. The plant was originally 
started for the manufacture of bicycle chains, but in 1901 the 
company brought out the present high-speed silent running chain 
and since that time has had a rapidly growing business. In the 
line of power transmission the Morse company has in service chains 
transmitting 75,000 horse-power and is furnishing drives up to 500 
horse-power for a single transmission. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a new series of bulletins, Nos. 4414, 4415 and 4416, describ- 
ing, respectively, electrically driven turbine house pumps, type C 
Thompson recording wattmeters and service cutouts. A valuable 
feature which has also been recently issued is an index to the 
bulletins published by this company. In addition to this series 
of literature, there are numerous flyers calling attention to pendant 
switches, porcelain ceiling boards, Edison socket rings, enclosed fuse 
cutouts, combination service switch and cutout in iron box, com- 
bined switch and enclosed fuse cutout for car lighting, ceiling 
rosette with enclosed fuse, fifteen-ampere, 125-volt double-pole knife 
switch, and type SF speed-controlling rheostats. i 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., has published bulletin No. 11 descriptive of common- 
battery, non-multiple switchboards. The frontispiece is a private 
branch exchange shown in colors. This shows a decidedly handsome 
equipment, including power-board, charging and ringing apparatus. 


battery-closet and operator's monitor. The descriptive matter is . 


enhanced and illuminated by drawings, showing the circuits in 
two colors. In addition to the engineering data, there is a com- 
plete description of the line circuit apparatus taking up the con- 
struction and operation in detail. The book is handsomely printed 
and is a worthy addition to the excellent telephone literature which 
this company has been placing among the telephone fraternity. 


NEW MANUFACTURING COMPANIES. 


ROME, N. Y.—The Wire and Telephone Company of America has 
taken over the plant of the Empire Wire Company, purchasing its 
machinery and stock. ; 


NEW YORK, N. Y.—The Clark Electric and Manufacturing Com- 
pany has been incorporated, with a capital stock of $100,000, to 
manufacture electrical supplies, by G. W. Kyburg, I. J. Conry, and 
A. P. Nevin. 


ITHACA, N. Y.—The Copley-Senior Carbon Company has been 
incorporated to manufacture carbon brushes for dynamos and other 
electrical machines. Capital $15,000. Incorporators: John L. Senior, 
George H. Vaut and Henry G. Carpenter. 


WILMINGTON, DEL.—The Maximum Surface Contact Com- 
pany has been incorporated to manufacture devices and machinery 
for a system of railways doing away with overhead wires. The 
capital is $3,000,000, and the incorporators are William M. Ste- 
phens, George L. Campbell and Oscar A. Autes, of Williamsport, Pa. 
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EVOLUTION AND RADIOACTIVITY. 

The new developments in physical science have furnished 
inspiration for a number of notable addresses. This perhaps 
is natural, for while there are but few of us fully prepared to 
grasp the significance of the work of Thomson and his school, 
there is a fascination in the new ideas, threatening as they are 
to our older beliefs, for they seem to open wide avenues into 
many departments of natural science which but a year or so ago 
had but little in common, | 
The latest instance in which the corpuscle theory, has formed 
the starting point for an interesting suggestion was at the 
first meeting of the British Association for the Advancement 
of Science, at Cape Town, South Africa. Tt was here that 
Professor G. H. Darwin, the illustrious son of his immortal 
father, adopting Thomson’ s idea of atomic construction and the 


phenomenon of radioactivity, suggested that the life of an atom 


one driven by 


was merely an instance of evolution—a survival of the fittest. 
He compared it with the evolution not only of organic life, but 
of political life as well. Thus, with organie development. or 
with the development of a people, changes are going on con- 
stantly, but almost imperceptibly, until a point of instability 
is reached when a revolution takes place, from which springs 
a new type of life or of government. Thus, the life of the atom, 
that while it 


appears to us to be stable and unalterable, a gradual change 


Professor Darwin says, is merely an evolution; 
is going on which will eventually—perhaps millions of years 
hence—bring the condition of the atom to a point of instability. 
In other words, a revolution takes place, and a new atom is 
formed. During this revolution the excess material or energy 
is thrown out, causing radioactive phenomena, and the remain- 
ing portion of the atom settles down to a new stable condition 
—stable, that is for a while, for the process goes on continually. 


It is evolution, the fittest only, surviving after each revolution. 


THE ELECTRIC MOTOR FOR MINE HOISTING. 

The advantages of the electric motor for mine hoisting are 
well recognized, particularly those due to its easy and safe 
control. Frequently, also, other advantages may be gainal 
by adopting the electrically driven hoisting engine in place of 
steam, since the former may enable an inefficient 
local boiler plant to be abandoned. But the impression, which 
still widely prevails, is that with all its advantages the motor- 
driven equipment costs more to operate. This is not necessarily 
so. Ina paper read recently before the Institution of Mechanical 
Engincers, of Great Britain, Professor Paul Habets describes 
an electrical-hoisting plant installed in a Belgian mine, which, 
upon tests, used from thirty-nine to forty-five pounds of steam 
per useful horse-power-hour, which is a small amount for a wind- 
ing engine, and puts the plant on a par with steam. This partic- 
ular plant uses the Ilgner system, in which the varying loads are 
partially balanced by a heavy flywheel mounted on the shaft 
of the motor-generator which supplies current to the winding 
motor. During the descent of the car, energy is stored up in 
this wheel, to be used shortly after in starting the load from 
rest. From his experience with this installation, Professor Habets 
concludes that the electric-hoisting engine, even if it is not more 
economical than the best steam-driven equipment, is certainly 
not more expensive to operate, and the greater facility and safety 
with which it can be manipulated, the smoothness with which 


it works, and its much greater flexibility should often make 
it preferable to the steam-driven machine, even in a case where 


_transmission of energy is not required, and there can be no 


hesitation in the choice between the two svstems when the power 
must be transmitted over a distance, or where the production 
of energy for all the work about a mine can be centralized 
at one power station. | 
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THE GAS ENGINE AS AN AUXILIARY IN ‘ELECTRIC 
TRANSMISSION. 


Under certain peculiar conditions existing in San Francisco, 
the problem of ensuring a continuous supply of electric power 
has been solved in an unusual way. The California Gas and 
Electric Corporation, which owns a number of important hydro- 
electric generating stations and which furnishes electric power 
for that section of the country, was anxious to secure as a cus- 
tomer the United Railroads of San Francisco. The supply 
company has ample power for sale and was able to make attract- 
ive rates, but there was one feature of the arrangement which 
the railroad company viewed with concern. This company 
operates a large system in San Francisco, and hesitated about 
entering into a contract which called for shutting down its 
steam-generating stations because of the serious inconvenience 
which would be caused to its patrons by a failure of the power 
supply. No question was raised in regard to the reliability of 
the supply company’s magnificent transmission system, and it 
was known that the likelihood of a failure was made the more re- 
mote by the number of generating stations and transmission 
lines which the company has already in operation. Yet, notwith- 
standing the great security thus afforded, it was felt that there 
was a bare possibilty of a breakdown, and that some plan must 
be offered by the supply company which would guarantee to 
the railroad company a continuous supply. The plan which 
was offered and accepted is described by Mr. John Martin in 
a paper before the recent mecting of the Pacific Coast Gas 
Association. It is unusually interesting. One solution of the 
problem would have been for the railway to maintain its steam- 
generating stations, but such an arrangement seemed to offer 
no particular advantages, for if the plants were shut down. 
although kept in order, it would require an hour or more for 
steam to be raised in case of the failure of the supply system. 
On the other hand, if steam were kept up there would be no 
saving to the railway company in purchasing power. The supply 
company therefore offered to install a local generating station 
which could be started at a moment’s notice in case of the failure 
of the long-distance supply, and which would be able to carry 
the full railway load until the supply could be reestablished. The 
plan adopted by the transmission company was the erection 
of a generating station in the city of San Francisco, the gen- 
erators being driven by large gas engines. 
the station is now well under way. It will consist of three units, 
each rated at 4,000 kilowatts. The heroic size of these gas en- 
gines is well in keeping with the novelty of the undertaking, 


The equipment of 


and there seems to be no feeling of doubt on the part of the 
Although of such 
enormous size, it is said that these engines can be started from 


engineers as to the success of the plant. 


rest, cold, in about one minute. 

The erection of this plant to guarantee a continuous supply 
of power to the railway, has led to a peculiar situation and 
has brought about what seems at first to be a surprising de- 
Since a full 
operating staff must be maintained at the gas-driven power 


termination on the part of the supply company. 


station, or at least within immediate call, this means that there 
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will be considerable expense involved in maintaining the aux- 
iliary plant. To offset this expense, the power company has 
decided to operate its gas-engine station, supplying from it a 
certain portion of the local custom. This is an unexpected 
outcome of the original plans. The supply company, it will 
be remembered, wishing to secure an increased load for its 
hydraulic stations, suggests to the railway company that the 
latter close down its city stations and draw power from it. 
This is agreed to provided sufficient reliability be guaranteed, 
and the outcome is that the steam plants are to be shut down 
and a gas-driven plant is to be operated in connection with 
the hydraulic system. Water power and coal are to cooperate 
to secure absolute reliability. The impulse turbine and the gas 
engine are to work together on the same system, although 
separated by over 100 miles of transmission line. We have here 
a case where coal and water are allies, not rivals as generally 
supposed. 


Though their boundaries are frequently readjusted as develop- 


Indeed, at all times each has its proper sphere. 


ment gocs on, so that one often seems to extend into the territory 
of the other, there are a number of coal mines where hydraulic 
power is used to operate the electrical mining apparatus. 

Another possible solution of the San Francisco probiem 
was, no doubt, thoroughly examined—that is, the use of local 
storage battery substations. Storage batteries would not only 
smooth out the railway load and ensure it against a temporary 
failure of its supply, but would aid in improving the load-factor 
of the transmission lines. However, the question which prob- 
ably decided the engineers in favor of the gas-driven station 
was the cost of storage battery plants large enough to operate 
the entire system for a number of hours. The gas station can, of 
course, run indefinitely. It would be interesting, however, to 
have the various possible ways out of the diffculty compared, 
and to learn what is the supposed probability of an interruption 
to the long-distance transmission and how long such an interrup- 
tion might last. These would, of course, have to be known or as- 
surned before any comparison could be made. 


ELECTRIC SIGNS. | 

The use of electric signs for advertising purposes, common in 
the larger cities, might be more widely extended and better use 
made of them in smaller towns where to-day they are rather 
scarce. Indeed, even in the large cities full advantage is not 
taken of this new means of attracting attention, which is one 
of the main objects of advertising. There are many ways of se- 
curing novel effects which will catch the eye and draw attention 
first to the sign itself, and then to the article which the sign 
advertises. It is not always the most brilliant sign which gives 
the best results. Too many lamps and too much light may 


make the sign illegible, and thus defeat its purpose. Small 
lamps, as a rule, are better, particularly when the sign is near 
the ground. In a brilliantly lighted area colors may be used 
with advantage, or some form of flash sign be used, so that 
it will be distinguishable in the general blaze. One step in 
advertising an article is to get the advertising sign talked about. 
The next step, talking of the article itself, is easy. For this 
purpose there is nothing so effective as a novel electric sign. 


September 2, 1905 


THE CENTRAL STATION AND THE COMING AUTUMN. 

The shortening days now apparent to every observing central 
station man constitute a continual hint that the season of heavier 
business is close at hand, and but little time remains before the 
extra loads which culminate in the maximum of Christmas 
week will begin to be felt at the bus-bars in all enterprising 
communities. While it is now late in the day to provide for ex- 
tensions on a large scale to meet the anticipated business of 
the coming autumn, it is still worth while to plan a vigorous 
campaign for the securing of every dollar’s worth of business 
that the equipment can handle, and to resolve that the fall 
of 1905 shall be a record-breaker for profitable station output. 

There is perhaps no better time in the whole year than the 


early fall in which to push new business. In times of prosperity 


the commercial world always takes a stronger grip on affairs 
soon after the first of September; the iron is hot for the striking 
home of developments too daring for the listless purchasers 
and investors of July and August, and then if ever is enthusiasm 
contagious. A great deal has been written of late in regard to 
the importance of improving the load-factor and of going afield 
for new business in the central station industry. In some of 
the larger cities this work has been pushed with the most 
creditable energy, but in many ofhers there has been little or 
no awakening on the part of managers to the possibilities which 
lie at their very doors. The war between the central station and 
the isolated plant offers no hope of settlement by any peace 
conference at present; private plants are being installed every 
day under the very guns of the central station; steam, oil, 
and gas engines are still being sold in territory where a vigor- 
ous fight on behalf of the electric motor would have won the 
day; and, finally, consumers in embryo remain by the hundreds 
to be educated in the incomparable advantages of electricity 
over all other forms of power. 

We recall a manufacturing city of over 125,000 inhabitants 
whose centre of commercial distribution is certainly not over 
a mile and a half from the power plant of the lighting com- 
pany, and yet there are probably far less than fifty electric signs, 
large and small, in the whole town, while the connected motor 
load is probably less than twenty per cent of the station capac- 
ity. In fact, the electric signs are so few and far between that 
they are conspicuous by their absence. 
chimneys testify that the advantages of motor-driving can 
still be pressed home with profit to both the manufacturers 
and the central station. Other cases could be cited bv the 
score in which the small motor and the incandescent lamp 
have failed to displace steam power and the ghastly Welsbach 
mantle, simply because the local central station people have 
lacked either the time or the inclination to hammer away 
persistently at the puble until it finally comprehends the com- 
mercial and domestic value of the appliances which modern 
electrical science makes possible. In the telephone field, an ag- 
gressive advertising policy, coupled with attractive propositions 
in the way of rates, has enormously increased central office 


Hundreds of smoky 
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clientage during the past three or four years. Street railway 
men know well that there are times when it pays to burn up 
motors in service for the sake of the total revenue increase, and 
as for central station equipment to meet the heaviest demands 
of the fall, the second-hand machinery market frequently offers 
equipment that can be forced to its limit for several months’ 
service in carrying the peaks of the daily load. Operating 
economy is well enough in its proper place, but it should not 
be allowed to obscure the real issue, which is the maximum 
income consistent with the capacity of the system. The applica- 
tion of the ton-mile principle has earned millions of extra dollars 
on our great railroads, and the same intellectual cast that sees 
larger profits in heavier locomotives and larger trains of high 
capacity cars is needed in the commercial administration of more 
than a few central station properties to-day. 


HIGH-EFFICIENCY CURRENTS FOR INSOMNIA. 
Various electrical treatments for the ailing have been de- 
veloped, many, we believe, giving much benefit to the sick. But 
it is unfortunately true that the magic of the word “electricity,” 
standing for something mysterious to the general public, has been 
used by quacks and the dishonest as a means of getting money. 
Fortunately for electrical science the discovery, recently, of an 


“equally mysterious character has relieved it in part of this 


burden. Radium is now the great cure-all, the candle toward 
which the ignorant flutter in the hope that through it lies the 
way to a happier life, but from which they often fall, badly 
singed. 

There are various methods of treating different ailments 
electrically, one of these being the use of high-frequency cur- 
rents for relieving pain or for quieting the nerves. During 
a treatment of this kind recently in London the patient un- 
fortunately died, and while the death has not been laid entirely 
to the treatment, it cast a suspicion upon it. The treatment, 
however, is not without supporters. In a recent communication 
to the Lancet (London), Dr. W. F. Somerville says that he 
has used high-frequency currents to great advantage in a number 
of cases. He has not only relieved acute pain, but he has cured 
patients of persistent insomnia. When properly applied the 
treatment is not followed by the ill effects attached to the use of 
narcotic drugs. Dr. Somerville, however, is much opposed to 
the indiscriminate use of such treatment. He points out that 
it may be dangerous when applied by the inexperienced, and 
he thinks that the treatment should be entrusted to qualified 
medical practitioners only, and that it 13 unwise and irregular 
for the general physician to apply it. The latter should send 
his patients to a recognized institute where the best skill is 
available. . There is no doubt that, while many of the new 
treatments have benefited humanity greatly, they are not 
entirely free from danger, and that no physician should employ 
them unless he has made a special study of them and is familiar 
with all the effects which may be produced. 
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Annual Reunion of the Old-Time 
Telegraphers’ and Historical As- 
sociation and the Society of the 


United States Military Telegraph 


Corps. 

. For the first time- in ten years, the 
annual reunion of the Old Time Telcg- 
raphers’ and Historical Association and 
the Society of the United States Military 
Telegraph Corps was held in New York 
city. The members of these societies 
gathered, at the Waldorf-Astoria, Thirty- 
` fourth street and Fifth avenue, New York 
city, for the first session of the 1905 re- 
union at ten o’clock on the morning of 
Tuesday, August 29. A short business 
meeting was held by the Old Time Teleg- 
raphers’ and Historical Association, and 
the following officers were elected: W. H. 
Young, Washington, D. C.; president, 
succeeding John C. Barclay, of the West- 
ern Union Telegraph Company, New 
York city; John Brant, New York city, 
secretary and treasurer. _ 
Immediately after the business session 
of the Old Time Telegraphers, the busi- 
“ness meeting of the United States Mili- 
tary Telegraph Corps was held. 

During the afternoon the visitors were 
entertained in various parts of the city, 
and in the evening the delegates attended 
the performance of “The Pearl and the 
Pumpkin” at the Broadway Theatre. 

On Wednesday morning the entire party 
made a boat trip to Coney Island, where 
the day was spent in visiting the various 
amusement resorts of that place. . 

On Thursday the day was given over 
to visiting various interesting points about 
the city, and in the evening the annual 
banquet was held at the Waldorf-Astoria. 
Among the invited guests were Colonel 
R. C. Clowry, president of the Western 
Union Telegraph Company; Clarence H. 
Mackay, president of the Commercial 
Cable and Postal. Telegraph companies; 
Thomas A. Edison, Melville E. Stone, 
U. N. Bethell, Henry D. Estabrook, J. S. 
Stuart, J. D. Layng, E. T. Jefferey, Will- 
iam B. Wilson, Belvidere Brooks, John C. 
Barclay, Thomas W. Goulding, Wiliam 
H. Baker and Thomas F. Clark. 

Among the delegates in attendance at 
this twenty-fifth annual reunion were 
Charles Selden, telegraph superintendent 
Baltimore & Ohio Railroad; Campbell 
Culbert, Knoxville, Iowa; Harry A. Reed, 
New York ‘city; John Horne, Montreal ; 
William L. Ives; Jules S. Lombard, of 
Omaha; W. A. Selden and Joseph S. 
Green. o 

A letter was sent by special messenger 
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to President Roosevelt, asking that pen- 
sions be awarded to the Civil War 


telegraphers, on the ground that their 
work in the Civil War was as heroic as 


any soldiers. Major E. Rosewater was 
delegated to deliver the letter. 
o 
The Franklin Anniversary. 
The two-hundredth anniversary of the 
birth of Benjamin Franklin will be cele- 


brated on a rather extensive scale, if the 


plans of the American Philosophical So- 
cicty are carried out. Although the date 
—January 17, 1906—is some time dis- 
tant, plans are already being formulated 
for the holding of proper exercises. The 
legislature of the state of Pennsylvania 
has been appealed to by the American 
Philosophical Society, which Franklin 
founded, and a contribution has been se- 
cured to the extent of $20,000. There 
will, however, be no lack of funds, as in 
addition to the legislative contribution 
there are a number of members of the 
society, as well as outside interests, that 
will contribute to the fund necessary to 
defray the expenses. 

Both the state and federal governments 
will take an active part in the celebration. 
Governor Pennypacker, who has made an 
advanced study of the life of Franklin, 
will preside, and President Roosevelt has 
been asked to take a prominent part. The 
world of science will add its quota, and 
it 1s expected that a number of foreign 
scientists, as well as members of the socie- 


ties to which Franklin belonged, will have — 


delegates present. In addition to this 


_there will be delegates from the press and 


typographers’ associations, | 

Franklin’s experiments began in Boston, 
and continued, with occasional interrup- 
tions, during his entire career. At the 
time he inaugurated his experiments his 
researches were the wonder of the then 
civilized world. It was, however, as a 
diplomat and a governmental character 
that Franklin achieyed his greatest 
prominence. 


m 


- -America’s Greatest Lead Fields. 


It will be a surprise to many people to 
learn that the state of Idaho produces 
more than forty per cent of all the lead 
that is mined in the United States and 
twenty-seven per cent of the world’s out- 
put of lead. These interesting facts are 
set forth: in the Idaho building at the 
Lewis and Clark Exposition, together 
with a remarkable display of lead ore. 


Some of the chunks of ore weigh 10,000 


pounds, being almost pure lead. 
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EVOLUTION OF INANIMATE MATTER. ' 
BY G. H. DARWIN. 


The subject which I shall discuss to- 
night is the extent to which ideas parallel 
to those which have done so much toward 
elucidating the problems of life, hold good 
also in the world of matter; and I believe 
that it will be possible to show that in this 
respect there exists a resemblance between 
the two realms of nature, which is not 
merely fanciful. It is proper to add that 
as long ago as 1873 Baron Karl du Prel 
discussed the same subject from a similar 
point of view, in a book entitled “The 
Struggle for Life in the Heavens.””? 

Although inanimate matter 
under the action of forees which are in- 
comparably simpler than those governing 
living beings, yet the problems of the phys- 
icist and the astronomer are scarcely less 
complex than those which present them- 
selves ‘to the biologist. The mystery of 
life remains as impenetrable as ever, and 
in his evolutionary speculations the biolo- 
gist does not attempt to explain life itself. 
but, adopting as his unit the animal as a 
whole, discusses its relationships to other 
animals and to the surrounding condi- 
tions. The physicist, on the other hand, 
is irresistibly impelled to form theories as 
to the intimate constitution of the ulti- 
mate parts of matter, and he desires 
further to piece together the past histories 
and the future fates of planets, stars and 
nebule. If then the speculations of the 
physicist seem in some respects less ad- 
vanced than those of the biologist, it is 
chiefly because he is more ambitious in his 
aims. | m 

The fundamental idea in the theory of 
natural selection is the persistence of those 
types of life which are adapted to their 


moves 


‘surrounding conditions, and the elmina- 


tion by extermination of ill-adapted types. 
The struggle for life among forms pos- 
sessing a greater or less degree of adapta- 
tion to slowly varying conditions is held to 
explain the gradual transmutation of spe- 
cies. Although a different phraseology is 
used when we speak of the physical world, 
yet the idea is essentially the same. 

The point of view from which I wish 
you to consider the phenomena of the 
world of matter may be best explained if, 
in the first instance, I refer to political in- 
stitutions, beeause we all understand, or 
fancy we understand, something of poli- 

1Excerpt from the address of the president of the 
British Association for the Advancement of Science, 
delivered at Cape Town, South Africa, August 15. 


2 Der Kampfum's Dasein am Himmel (zweite Auflage), 
Denicke, Berlin, 1878. 
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tics, while the problems of physics are 
commonly far less familiar to us. This 
illustration will have a further advantage 
in that it will not be a mere parable, but 
will involve the fundamental conception 
of the nature of evolution. 

The complex interactions of man with 
man in a community are usually described 
by such comprehensive terms as the state, 
the commonwealth, or the government. 
Various states differ widely in their con- 
stitution and in the degree of the complex- 
ity of their organization, and we classify 
them by various general terms, such as 
autocracy, aristocracy or democracy, which 
express somewhat loosely their leading 
characteristics. But, for the purpose of 
showing the analogy with physics, we necd 
terms of wider import than those habit- 
ually used in politics. All forms of the 
state imply interrelationship in the ac- 
tions of men, and action implies move- 
ment. Thus the state may be described as 
a configuration or arrangement of a com- 
munity of men; or we may say that it im- 
plies a definite mode of motion of man— 
that is to say an organized scheme of ac- 
tion of man on man. Political history 
gives an account of the gradual changes 
in such configurations or modes of motion 
of men as have possessed the quality of 
persistence or of stability to resist the dis- 
integrating influence of surrounding cir- 
cumstances. 

In the world of life the naturalist de- 
scribes those forms which persist as 
species; similarly the physicist speaks of 
stable configurations or modes of motion 
of matter; and the politician speaks of 
states. The idea at the base of all these 
conceptions is that of stability, or the 
power of resisting disintegration. In 
other words, the degree of persistence or 
permanence of a species, of a configura- 
tion of matter or of a state depends on the 
perfection of its adaptation to its sur- 
rounding conditions. 

If we trace the history of a state we 
find the degree of its stability gradually 
changing, slowly rising to a maximum, 
and then slowly declining. When it falls 
to nothing a revolution ensues, and a new 
form of government is established. The 
new mode of motion or government has at 
first but slight stability, but it gradually 
acquires strength and permanence, until 
in its turn the slow decay of stability 
leads on to a new revolution. 

Such crises in political history may give 
rise to a condition in which the state is 
incapable of perpetuation by transforma- 
tion. This occurs when a savage tribe 
nearly exterminates another tribe and 
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leads the few survivors into slavery; the 
previous form of government then be- 
comes extinct. 

The physicist, like the biologist and the 
historian, watches the effect of slowly 
varying external conditions; he sees the 
quality of persistence or stability gradu- 
ally decaying until it vanishes, when 
there ensues what is called, in politics, a 
revolution. 

These considerations lead me to express 
a doubt whether biologists have been cor- 
rect in looking for continuous transforma- 
tion of species. Judging by analogy we 
should rather expect to find slight con- 
tinuous changes occurring during a long 
period of time, followed by a somewhat 


_ sudden transformation into a new species, 


or by rapid extinction. However this may 
he, when the stability of a mode of motion 
vanishes, the physicist either finds that it 
is replaced by a new persistent type of 
motion adapted to the changed conditions, 
or perhaps that no such transformation is 
possible and that the mode of motion has 
become extinct. The evanescent type of 
animal hfe has often been preserved for 
us, fossilized in geological strata; the 
evanescent form of government is pre- 
served in written records or in the customs 
of savage tribes; but the physicist has to 
pursue his investigations without such 
useful hints as to the past. 

The time-scale in the transmutation of 
species of animals is furnished by the geo- 
logical record, although it is not possible 
to translate that record into years. As 
we shall see hereafter, the time needed for 
a change of type in atoms or molecules 
may be measured by milhionths of a sec- 
ond, while in the history of the stars con- 
tinuous changes occupy millions of years. 
Notwithstanding this gigantic contrast in 
speed the process involved seems to be es- 
sentially the same. 

The study of stability and instability 
then furnishes the problems which the 
physicist and biologist alike attempt to 
solve. The two classes of problems differ 
principally in the fact that the conditions 
of the world of life are so incomparably 
more intricate than those of the world of 
matter that the biologist is compelled to 
abandon the attempt to determine the ab- 
solute amount of the influence of the vari- 
ous causes which have affected the exist- 
ence of species. His conclusions are 
merely qualitative and general, and he is 
almost universally compelled to refrain 
from asserting even in general terms what 
are the reasons which have rendered one 
form of anin.al life stable and persistent 
and another unstable and evanescent. 
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On the other hand, the physicist, as a 
general rule, does not rest satisfied unless 
he obtains a quantitative estimate of vari- 
ous causes and effects on the svstems of 
matter which he discusses. Yet there are 
some problems of physical evolution in 
which the conditions are so complex that 
the physicist is driven, as is the biologist, 
to rest satisfied with qualitative rather 
than quantitative conclusions. But he is 
not content with such crude conclusions 
except in the last resort, and he generally 
prefers to proceed by a different method. 

The mathematician mentally constructs 
an ideal mechanical system or model. 
which is intended to represent in its lead- 
ing features the system he wants to ex- 
amine. It is often a task of the utmost 
difficulty to devise such a model, and the 
investigator may perchance unconsciously 
drop out as unimportant something which 
is really essential to represent actuality. 
Ile next examines the conditions of his 
ideal system, and determines, if he can, all 
the possible stable and unstable configura- 
tions, together with the circumstances 
which will cause transitions from one to 
the other. Even when the working model 
has been successfully imagined, this latter 
task may often overtax the powers of the 
mathematician. Finally it remains for 
him to apply his results to actual matter, 
and to form a judgment of the extent to 
which it is justifiable to interpret nature 
by means of his results. 

The fascinating idea that matter of all 
kinds has a common substratum is of re- 
mote antiquity. In the middle ages the 
alchemists, inspired by this idea, conceived 
the possibility of transforming the baser 
metals into gold. The sole difficulty 
seemed to them the discovery of an appro- 
priate series of chemical operations. We 
now know that they were always indefi- 
nitely far from the goal of their search, 
yet we must accord to them the honor of 
having been the pioneers of modern chem- 
istry. 

The object of alchemy, as stated in 
modern language, was to break up or dis- 
sociate the atoms of one chemical element 
into its component parts, and afterward 
to reunite them into atoms of gold. Al- 
though even the dissociative stage of the 
alchemistic problem still lies far beyond 
the power of the chemist, yet modern re- 
searches seem to furnish a sufficiently clear 
idea of the structure of atoms to enable 
us to see what would have to be done to 
cffect a transformation of elements. In- 
deed, in the complex changes which are 
found to occur spontaneously in uranium, 
radium and the allied metals we are prob- 
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ably watching a spontaneous dissociation 
‘and transmutation of elements. 

_ Natural selection may seem, at first 
‘sight, as remote as the poles asunder from 
the ideas of the alchemist, yet dissociation 
and transmutation depend on the instabil- 
ity and regained stability of the atom, 
and the survival of the stable atom de- 
“pends on the principle of natural selection. 
Until some ten years ago the essential 
diversity of the chemical elements was ac- 
‘cepted by the'chemist as an ultimate fact, 
and indeed the very name of atom, or that 
which can not be cut, was given to what 
was supposed to be the final indivisible 
portion of matter. The chemist thus pro- 
ceeded in much the same way as the biolo- 
gist who, in discussing evolution, accepts 
‘the species as his working unit. Accord- 
ingly, until recently the chemist discussed 
working models of matter of atomic struc- 
ture, and the vast edifice of modern chem- 
istry has been built with atomic bricks. 

But within the last few years the elec- 
‘trical researches of Lenard, Roentgen, 
“Beequerel, the Curies, of my colleagues 
Larmor and Thomson, and of a host of 
others, have shown that the atom is not 
indivisible, and a flood of light has been 
thrown thereby on the ultimate constitu- 
tion of matter. Among all these fertile 
investigators it seems to me that Thomson 
stands preeminent, because it is princi- 
pally through him that we are to-day in a 
better position for picturing the structure 

of an atom than was ever the case before. 
= It has been shown, then, that the atom, 
previously supposed to'be indivisible. 
really consists of a large number of com- 
ponent parts. By various convergent lines 
of experiment it has been proved that the 
simplest of all atoms—namely, that of 
hydrogen—consists of about 800 separate 
‘parts; while the number of parts in the 
atom of the denser metals must be counted 
by tens of thousands. © These separate 
‘parts of the atom have been called cor- 
puscles or electrons, and may be descvribed 
as particles of negative electricity. It is 
“paradoxical, yet true, that the physicist 
knows more about these ultra-atomic cor- 
~puscles and can more easily count them 
‘than is the case with the atoms of which 
they form the parts. 

The corpuscles, being negatively electri- 
fied, repel one another just as the hairs on 
& person’s head mutually repel one another 
when combed with a vulcanite comb. The 
mechanism is as yet obscure whereby the 
‘mutual repulsion of the negative corpus- 
cles is restrained from breaking up the 
atom, but a positive electrical charge, or 
something equivalent thereto, must exist 


“corpuscles. 
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in the atom, so as to prevent disruption. 
‘The ‘existence in the atom of this com- 


munity of negative corpuscles is certain, 
and we know further that they are moving 


with speeds which may in some cases be 
‘comparable to the 
‘namely, 200,000 miles a second. But the 
‘mechanism whereby they are held to- 


velocity of light, 


gether in a group is hypothetical. 
It is only just a year ago that Thomson 
suggested, as representing the atom, a me- 


‘chanical or electrical model whose prop- 
‘erties could be accurately examined by 
‘mathematical methods. 
‘first to admit that his model is at most 


He would be the 


merely a crude representation of actuality, 
vet he has been able to show that such an 


atom must possess mechanical and elec-: 


trical properties which simulate, with 


‘what Whetham deseribes as “almost satan- 


ic exactness,” some of the most obscure 
and yet most fundamental properties of 
the chemical elements. “Se non è vero, 
è ben trovato,” and we are surely justified 
in believing that we have the clue which 
the alchemists sought in vain. 

Thomson’s atom consists of a globe 
charged with positive electricity, inside 
which there are some thousand or thou- 
sands of corpuscles of negative electricity, 


‘revolving in regular orbits with great 


velocities. Since two electrical charges 
repel one another if they are of the same 
kind, and attract one another if they are 


‘of opposite kinds, the corpuscles mutually 
‘repel one another, but all are attracted by 


the globe containing them. The forces 


‘called into play by these electrical inter- 


actions are clearly very complicated, and 


‘you will not be surprised to learn that 
“Thomson found himself compelled to limit 
‘his detailed examination of the model 
‘atom to one containing about seventy 


It is indeed a triumph of 
mathematical power to have determined 


the mechanical conditions of such a 


‘miniature planetary system as Į have 
deseribed. l 


It appears that there are definite ar- 


‘rangements of the orbits in which the cor- 


puscles must revolve, if they are to be per- 
sistent or stable in their motions. For the 
purpose of general discussion, which is all 


‘that I shall attempt, you may take it that 
‘the number of corpuscles in such a com- 
“munity is fixed; and we may state that 


definite numbers of corpuscles are capable 


of association in stable communities of 
‘definite types. 


An infinite number of communities are 


possible, possessing greater or lesser de- 


grees of stability. Thus the corpuscles in 
one such community might make thou- 
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sands of revolutions in their orbits before 
instability declared itself; such an atom 
might perhaps last for a long time as esti- 
mated in muillionths of seconds, but it 
must finally break up and the corpuscles 
must disperse: or rearrange themselves 
after the ejection of some of their number. 
We are thus led to conjecture that the 
several chemical elements represent those 


‘different kinds of communities of corpus- 


cles which have proved by their stability 
to be successful in the struggle for life. 
If this is so, it is almost impossible to 
believe that the successful species have ex- 
isted for all time, and we must hold that 
they originated under conditions about 
which I must forbear to follow Sir Nor- 
man Lockyer in speculating. 

But if the elements were not eternal in 
the past, we must ask whether there is 
reason to believe that they will be eternal 


in the future. Now, although the concep- 
tion of the decay of an element and its 
spontaneous transmutation into another 
element would have seemed absolutely re- 
pugnant to the chemist until recently, yet 
analogy with other moving systems seems 
to suggest that the elements are not eter- 
nal. 

At any rate it is of interest to pursue to 
its end the history of the model‘ atom 
which has proved to be so successful in 
imitating the properties of matter. The 
laws which govern electricity in motion 
indicate that such an atom must be radiat- 
ing or losing energy, and therefore a time 


must come when it will run down, as a 


clock does. When this time comes it will 
spontaneously, transmute itself into an 
element which needs less energy than was 
required in the former state. Thomson 
conceives that an atom might be con- 
structed after his model so that its decay 
should be very slow. It might, he thinks, 
be made to run for a million years, but it 
would not be eternal. 

Such a conclusion is an absolute contra- 


diction to all that was known of the ele- 


ments until recently, for no symptoms of 
decay are perceived, and the elements ex- 
isting in the solar system must already 
have lasted for millions of years. Never- 
theless, there is good reason to believe that 
in radium, and in other elements possess- 
ing very complex atoms, we do actually 
observe that break-up and spontaneous 
rearrangement which constitute a trans- 
mutation of elements. 
° — a 
Capitalists of the Pacific Northwest are 
keenly interested in the discovery of tin 
in Alaska. Ore which contains more than 
seventy per cent of the metal, and a num- 
ber of bars of tin, are shown at the Lewis 
and Clark fair, in the Nome exhibit in 
the territorial wing of the United States 
government building. The owners of the 
mine claim that they have $25,000,000 
worth of the metal in sight. 
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THE OPERATION OF ALTERNATING-CUR- 
RENT MOTORS ON THE SYSTEM OF 
AN ELECTRIC LIGHT PLANT OF 
1,000 KILOWATTS OR LESS CA- 
PACITY.: 


BY E. H. BEIL. 


Within the past few years the use of 
alternating-current motors has increased 
largely, and the alternating-current motor 
is now encroaching on what has been con- 
sidered, by many, the legitimate field for 
direct-current motors only, t. e., variable 
speed, as in crane and elevator work. 

Up to within a few months the cost 
of alternating-current motors has been 
quite a serious consideration to the power 
consumer, but now that prices compare 
favorably with those on direct current, it 
is very likely that the consumer will de- 
mand and obtain, if possible, alternating 
current in preference to direct-current 
power, and the effect this will have on the 
lighting system is of considerable im- 
portance. 

We will endeavor to consider the 
experience of our company along these 
lines. 

We now furnish two classes of power 
service, viz., 500-volt, direct current, and 
alternating current, single or two-phase. 
Originally the power service was 500 volt, 
direct current only, but about six years 
ago the first alternating-current motor in- 
stallation was connected, since which time 
we have been pushing the alternating- 
current business almost exclusively, ex- 
cept in elevator work, and at the present 
time have about equal power loads on each 
service. Nothing has as yet been done 
with alternating-current elevator motors, 
all elevators being operated by 500-volt, 
direct current. 

On our alternating-current service, mo- 
tors ranging from one-eighth to 100 horse- 
power are connected and very little dis- 
turbance to the lighting results from their 
operation. As a rule, individual trans- 
formers are installed, the exceptions be- 
ing in the smaller-sized motors, say up to 
three horse-power, which are often con- 
nected directly with lighting installations. 
The service required of the motor, how- 
ever, determines as to whether it should 
have its own transformer or not. If, for 
example, the service is intermittent, the 
motor being started and stopped fre- 
quently, it is bound to affect the lighting 
unless the transformer capacity is greatly 
in excess of the load. In many cases this 
does not matter, as the power is a day 

t Read before the Ohio Electric Light Association at 


its eleventh annual convention, Put-in-Bay, Ohio, 
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and the lighting a night load, the two 
rarely overlapping. 

We have one 100-horse-power, two- 
phase motor on our alternating-current 
power circuits, wound for 2,000 volts. This 
motor is started daily at 7 a. M., run until 
the noon hour, after which it is again 
started and runs the balance of the day. 
Starting is always done under no load con- 
dition, and upon inspection of lights on 
this circuit at times of starting, no change 
of candle-power was noticeable. In fact, 
the only installation from which we ever 
had any trouble in this respect was one 
in which a one-horse-power, single-phase 
motor was connected to a somewhat 
lengthy secondary service, which was al- 
ready carrying its full lighting load, the 
customer having stated that the motor 
would never be used later than 4 P. M. 
His business, however, exceeded his ex- 
pectations, necessitating the using of the 
motor at night, and as the motor was 
started and stopped frequently, the light- 
ing was badly aifected. After putting on 
a new connection direct from the trans- 
former, no more trouble was experienced. 

In many instances motors are started 
up under comparatively light loads, as 
in machine shops, laundries, etc., when 
the motor is connected to a line of shaft- 
ing from which machines are driven by 
counter-shafts. In others, the full load 
is on from the start; a case in mind being 
that in which a twenty-horse-power motor 
runs a roller coaster at one of the parks. 

The applications of the alternating- 
current power are quite varied; power in 
small units being used to drive dental 
engines, lathes, small 
presses, shoe-repair machines, cash-carrier 
systems, foundry blowers, newspaper 
presses, etc. We have displaced steam 
power in a laundry, with an installation 
consisting of one twenty-horse-power, and 
one ten-horse-power, two-phase, and five 
two-horse-power, single-phase motors, 


‘which have been giving very satisfactory 


operating results. 

The repair item is naturally one of 
considerable interest and our experience 
leads us to believe that very few repairs 
are needed. The total cost of repairs on 
all alternating-current motors from the 
time of the first installation up to date, 
being less than $100; the total horse-power 
now installed is approximately 700. 

As hereinbefore stated, all elevator work 
is operated by direect—nothing whatever 
having been done with alternating— 
current. Polyphase equipment has been on 
the market several years and we now un- 
derstand that a successful single-phase ele- 
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vator motor has been recently brought 
out. Should this outfit be all that is 
claimed, it will undoubtedly open quite 
a field for more business, particularly in 
such systems as ours when the distribu- 
tion for the most part is single-phase. 


-q> 
The English 220-Volt Lamp. 

The Electrwal Review (London), in its 
issue of August 14, comments upon Mr. 
J. W. Howell’s recent Institute paper, 
which criticised some statements made by 
Colonel R. E. B. Crompton before the In- 
ternational Electrical Congress at St. 
Louis, September, 1904, regarding the rela- 
tive efficiencies of English and American 
lamps. After quoting the figures given 
by Mr. Howell for the efficiencies of the 
English and American lamps, as found by 
him, the article continues: 

“There can be little doubt that Colonel 
Crompton and every one else who has 
examined into this question must be aware 
that the lower-voltage lamp is decidedly 
the better article. This was clearly demon- 
strated in a case, not so many years ago, 
between the Westminster Electric Supply 
Company and the Junior Constitutional 
Club. The great contention of high versus 
low-distribution pressure has not, of 
course, been decided in this country in 
favor of high pressure on the quality of 
the different types of lamps, or it never 
would have been witnessed. It was de- 
cided on by other economic considerations 
to the great advantage of the distributing 
agency, and to a less extent to the ad- 
vantage of the lamp consumer; and it now 
behooves the latter to set off the benefit of 
a cheap supply of energy against the draw- 
backs of an inferior class of lamp. He 
may, however, reasonably expect to re- 
ceive a gradually improving lamp, and 
Mr. Howell is working hard to this end.” 
< 

The Platinum Output. 

A recent report from the British consul 
at St. Petersburg deals with the Russian 
output of platinum. About ninety per 
cent of the world’s consumption of 
platinum comes from the Ural district. 
During 1902 the production was nearly 
six tons. At the present time there are 
in Russia several refineries for treating the 
metal, but the greater part of the product 
is shipped in its raw state. It is estimated 
that the output in 1903 was 5.7 tons, and 
for the first ten months of last year, 4.7 
tons. But little prospecting is done, 
though two nuggets were discovered re- 


cently weighing, respectively, 20.5 and 9.5 
pounds (Russian). The present price of 
platinum is about twenty-one dollars per 
troy ounce. 
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Electric 


power development on the Welland 

canal, and is taking advantage of 
them. Welland canal parallels Niagara 
river in general direction, and connects 
lakes Erie and Ontario across the strip of 
Canadian territory about thirty miles 
wide that lies between them. The canal 
taps Lake Erie at two points, Port Mait- 
land and Port Colborne, and joins Lake 
Ontario at Port Dalhousie. Port Colborne 
is about twenty miles up the Canadian 
shore of Lake Erie from the head of the 
Niagara river at Buffalo, but owing to 
changes in the direction of that stream, 
Welland canal runs only about eight miles 
from Niagara Falls. From Lake Erie to 
Lake Ontario Welland canal drops 327 
feet, or from elevation 573 feet on Lake 
Erie to elevation 246 feet above tide water 
on Lake Ontario. All save about thirty 
feet of this fall along the canal takes 
place between Lake Erie and the foot of 
the escarpment, where the high Niagara 
plateau breaks down to the low Ontario 
plain. From the brow of the escarpment 
to the Ontario plain at its foot the drop 
in elevation is as much as 270 feet at 
numerous points. 

By conducting the water of the upper 
Welland canal to the brow of the escarp- 
ment, which runs nearly parallel with the 
shore of Lake Ontario, it is thus practi- 
cable to maintain a head of water for 
power purposes that is nearly twice as 
great as the height of Niagara falls. If 
Welland canal had its summit level above 
the surface of Lake Erie, so that only a 
very limited supply of water could be ob- 
tained, the present great opportunity for 
the development of electric power would 
not exist. But the summit level of the 
Welland canal is at its Lake Erie parts, 
and the supply of water is limited only 
by what may be drawn from the four upper 
Great Lakes. The heads of Welland canal 
on Lake Erie have their mean elevations of 
573 feet above tide-water level, and about 
327 feet above the surface of Lake On- 
tario. From Lake Erie the surface of 
the canal falls slowly to the head lock near 
Allanburg, Township of Tharold, County 
of Welland, where its water stands about 
325 feet above the Ontario level. This 
head lock is the highest of the series 
through which the Welland canal drops to 
Lake Ontario. 

It will thus be seen that water may be 
drawn from Welland canal above the head 


has great opportunities for 
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Power from Welland Canal. 


By Alton D. Adams. 


lock and only about a mile from the 
Niagara escarpment, at a little less than 
the Lake Erie level, and then by means of 
a comparatively short canal and pipe line 
this water may be discharged at the foot 
of the escarpment, only a little above the 
surface of Lake Ontario. As the escarp- 
ment follows a line some twenty miles dis- 
tant from the Lake Erie shore it might 
require a very large and attractive market 
for power to warrant the construction of 
a canal from Lake Erie thence, for the 
sole purpose of developing electric energy. 
But the canal has been constructed and 
must be maintained for purposes of 
navigation, so that in the use of its water 
for power development the cost of ad- 
ditional construction is the main thing 
to be considered. 

. If a power canal from above the 
head lock to the brow of the escarpment 
was all that was necessary to supply water 
to penstocks running to a generating sta- 
tion at the foot, the investment per unit 
of capacity would be very small. To this 
investment, however, a material addition 
must be made to cover the cost of a larger 
storage capacity. Such a capacity is nec- 
essary to avoid fluctuations in the sup- 
ply of water, due to changes in the level 
of Lake Erie, and also to enable the full 
volume of water conveyed by any grant 
to be drawn from the Welland canal. 
Grants of rights to divert water from the 
Welland canal necessarily fix the maxi- 
mum volumes per second that may be 
taken, so that navigation may not be 
hindered, but this maximum volume may 
be diverted constantly, except in times of 
low water. Such low water is brought 
about by changes in the level of Lake Erie. 
At the head of Niagara river, some twenty 
miles down the lake from the head of Wel- 
land canal, the variation of water level is 
as much as four feet, from causes other 
than the wind. A strong west wind piles 
the water of Lake Erie as much as seven 
feet above its normal level at the east end 
of the lake, and a strong east wind lowers 
the water there by a corresponding 
amount. When the wind and other causes 
tending to lower the water level at the 
head of Niagara river act together, its 
elevations there may sink as much as nine 
feet below the normal. Owing to these 
changes in water level at the east end of 
Lake Erie, the discharge of Niagara river 
varies as much as forty per cent, and it 
seems that there must also be a large 


variation in the rate at which water can be 
drawn from the lake by the Welland canal. 
This fact alone makes it very desirable to 
construct a large storage reservoir in con- 
nection with a power plant operated with 
water from the Welland canal. Another 
equally good reason for the construction 
of a relatively large amount of storage 
capacity with an electric plant that de- 
pends on the canal for water is found in 
the variable nature of electric loads. De- 
mands for electric light and power have 
an average that is usually between twenty- 
five and fifty per cent of their maximum 
in each business day. Chemical indus- 
tries offer a more constant load than power 
and lighting, but the combination of all 
three classes of demands on an electric 
system will seldom give an average twenty- 
four-hour load greater than fifty or sixty 
per cent of the maximum. As the 
Canadian government exacts a rent or 
license fee in proportion to the maximum 
rate at which water is drawn from the 
canal, it is evidently a matter of economy 
to divert water constantly at the maxi- 
mum rate and store it for the daily hours 
of heavy load. Such storage is readily 
provided for by leading a comparatively 
short feeder canal from above the head 
lock on the Welland canal to a reservoir 
near the brow of the escarpment, above 
the point where a generating station is 
to be located. From a reservoir thus lo- 
cated penstocks may be run down the face 
of the escarpment to a power-house at 
its foot. It this way a water head as great 
as 270 feet on the wheels may readily be 
obtained. Under this head one cubic foot 
of water per second develops almost ex- 
actly three gross horse-power. 

One important example of power de- 
velopment with water from the Welland 
canal, that of the plant owned by the 
Hamilton Cataract Power, Light and 
Traction Company, Limited, has now been 
in operation for some time. Water for 
this plant is diverted from the Welland 
canal near the head lock at Allanburg, 
and flows to the forebay at the brow of the 
escarpment through a canal and storage 
reservoirs that have a combined length of 
about four miles. From this forebay four 
steel pipes, each of 6.5 feet inside diameter 
and about 800 feet long, run down the 
face of the escarpment to the generating 
station. Provision has also been made for 
two more of these pipes when they are 
wanted. After passing through the hori- 
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zontal turbine wheels in the power-house, 
the water is discharged into Twelve Mile 
creek which flows into Lake Ontario. In 
the power canal at the intake weir near 
the head lock the water level is about 325 
feet above that of Lake Ontario, in the 
forebay at the brow of the escarpment the 
corresponding level is 306 feet, and the 
surface of the creek that receives the tail 
water is thirty-eight feet above the lake. 
This gives a total head of 268 feet between 
forebay and tail water, and the effective 
head is reduced a little by friction in the 
pipes. From the Dominion government 
the company above named has acquired 
the right to divert 700 cubic feet of water 
per second from the Welland canal. Stor- 
age area for this water is provided in 
reservoirs that cover 450 acres between the 
intake weir and the forebay. 

These reservoirs are designed for a rise 
and fall of three feet in regular operation, 
and as one acre-foot equals 43,560 cubic 
feet, a reduction of three feet in the 
reservoir level will yield 58,806,000 cubic 
feet of water for the power plant. At the 
rate of 700 cubic feet per second, 60,480,- 
000 cubic feet of water may be diverted 
from the Welland canal per day, and the 
maximum rate of flow from the canal will 
add three feet to the depth over the 
storage area in the course of 23.33 hours. 
If all the work of each day is done in 
twelve hours, the average load carried 
during that number of hours may be twice 
as great as that which water diverted 
from the Welland canal in the same time 
would operate, and the daily change in 
reservoir level is only 1.5 feet. On the as- 
sumption that the combined efficiency of 
the steel pipes that lead down from the 
forebay and of the turbine water-wheels 
is seventy-five per cent, the 700 cubic feet 
of water per second under the head of 
268 feet, which develops 21,147 gross 
horse-power, will yield 15,860 net horse- 
power on the turbine shafts. At present 
the combined capacity of all the turbine 
wheels in the generating station amounts 
to 24,300 horse-power, but provision has 
been made for an increase of this capacity 
to 38,500 horse-power, and the storage 
reservoirs have been designed accordingly. 
It may be noted from these figures that 
the ultimate capacity of the generating 
station is to be two and one-half times 
as great as can be operated with water 
diverted at the maximum rate from the 
Welland canal. The stored water, how- 
ever, will make it possible to run the gen- 
erating station at its full load during 
some hours at a time. Energy generated 
at this station, besides going in relatively 
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small amounts to St. Catharines, is trans- 
mitted over a distance of thirty-five miles 
to Hamilton, Ontario, at either 22,500 
or 45,000 volts, as desired. 

Cheap electric power has been an im- 
portant element in making Hamilton the 
third if not the second city in Canada in 
the annual value of its manufactured 
products. Some idea of the extent to 
which electric power generated by water 
from Welland canal has been applied to 
manufacture in Hamilton may be gathered 
from a few examples. The Canadian 
cotton mills there use this transmitted 
water power in electric motors of 58% 
horse-power total rating. In the Imperial 
cotton mills the motor equipment aggre- 
gates 1,035 horse-power capacity. By the 
Hamilton Steel and Iron Company elec- 
tric motors with a total rating of 1,010 
horse-power are in use mainly for rolling 
steel bars and structural shapes. The 
largest motor equipment operated by 
transmitted energy and used for manufac- 
turing purposes is that of the Inter- 
national Harvester Company, which has a 
connected capacity of 1,937 horse-power. 
While these figures are interesting illus- 
trations of the application of electric 
power to manufacturing operations, they 
are also very suggestive of the way in 
which the Welland canal may be utilized 
to build up Canadian industries, and of 
the great demands that may in future 


‘be made on it for this purpose. 


Aside from competition for the markets 
of Hamilton and Toronto, which promises 
to be active, it is very probable that 
smaller cities and towns of Ontario will 
want their share of electric water power, 
and Welland canal offers the cheapest 
means of its development. It is to be re- 
membered too that the amount of elec- 
tric power which may be consumed in 
manufacturing industries is not limited 
by the population in a given territory, as 
is the case with lighting service. Thus 
an electrochemical plant that employs less 
than one hundred men may consume elec- 
tric energy at the rate of scores of thou- 
sands of horse-power. 

New power plants about Niagara Falls 
must encounter increasing costs and difti- 
culties of construction, as the best loca- 
tions are already occupied. Along Wel- 
land canal and the Niagara escarpment, 
however, there are numerous opportuni- 
ties for the diversion of water and the 
location of generating stations. 

Several new plans are now understood 
to be under way for the construction of 
plants that will operate with water from 
the Welland canal. According to one of 
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these plans, for which surveys have been 
completed, a power-house is to be located 
at the foot of the escarpment several miles 
from St. Catharines, and the water supply 
is to come from the Welland canal 
through a short power canal and 
a large reservoir. From this power plant 


it is said that transmission lines will ex- 
tend to Hamilton, Toronto and many 
smaller places. It would perhaps be 
unsafe to predict a limit to the diversion 
of water from Welland canal for power 
purposes, other than the physical capacity 
of that canal to deliver water near its 
head lock. The rate at which water will 
flow along the Welland canal from Lake 
Erie to free outlets near the head lock 
depends, of course, on the cross-section 
and slope of the canal, and on the nature 
of its bed. It is quite possible also that 
this bed would not withstand the eroding 
action that would follow a constant dis- 
charge at the maximum obtainable velocity 
in the canal. Whatever water rights are 
granted on the canal, the use of sufficient 
water for all purposes of navigation will 
no doubt be reserved. All water drawn 
from the Welland canal must, of course, 
come from the upper Great Lakes, and 
lessens by just so much the volume that 
passes over Niagara falls. Whether the 
Welland canal has a sufficient discharge 
capacity to materially reduce the supply 
of water at the wheel-pits, tunnels, power 
canals and pipe lines between the upper 
and lower river at Niagara Falls remains 
to be determined. 


Electric Steel. 

Mr. F. W. Harbord, metallurgical ex- 
pert for the Canadian commission which 
investigated electrical processes of produc- 
ing iron and steel, has contributed an 
article on “Electric Steel” to an engineer- 
ing supplement published by the London 
Times. In this the following statement 
appears: 

“While on the one hand the extrava- 
gant claims urged on behalf of electric 
smelting—that it will revolutionize the 
manufacture of structural steels, as at 
present made in the Bessemer and open- 
hearth process—may be dismissed as 
nonsense, the attempts, on the other hand, 
to prove that it can not compete with the 
crucible process in the manufacture of 
tool steels or the open-hearth furnace for 
many of the higher class steels inter- 
mediate between these and common struct- 
ural steel, may equally be disregarded. 
The truth hes between these two extremes, 
and the manufacturer who realizes this 
and takes advantage of the great possi- 
bilities which the electric furnace offers 
to meet very. many of the special steel re- 
quirements of to-day, and does so with 
judgment and knowledge, will without 
doubt be in a most exceptional position, 
not only to meet foreign competition, but 
to more than hold his own against his 
British competitors.” 
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Hydroelectric Plant of the City of Bruck, Austria. 


inhabitants are frequently found 

in Switzerland, Austria and Ger- 
many, having their own water supply and 
electric power plants. Certain parts of 
these countries not having coal mines are, 
however, well supplied with waterfalls 
from which power is drawn to generate 
electricity which furnishes the town with 
light and power. An example of one of the 
latest plants of this character is here 
briefly described. This is the plant of the 
city of Bruck, located at the junction of 
the Miire and the Mur, having a popula- 
tion of some eight thousand. 

The city is well known to travelers on 
account of its fine location in the Styria 
Alps and it also has several small indus- 
tries. To utilize the water of the Mur a 
head dam was built some two miles above 
the citv from where a head-race of some 
4,900 feet leads to the power-house, while 
the tail-race is some 1,960 feet in length. 
With this layout an average head was 
obtained of 28.5 feet, and furnishing, 
with a normal flow of water, 2,000 horse- 
power, while during the greater part of the 
year from 2,600 to 2,800 horse-power may 
easily be produced. Owing to the char- 
acter of the mountain stream Mur and its 
bed, the water intake system had to be 
carefully constructed. 

At an angle of some thirty degrees the 
intake branches off at the left side of 
the river. At this junction a solid con- 
crete dam of 157 feet in length is built 
across the river, raising the water level 
about thirteen feet. The dam is thirteen 
feet wide and the top well protected with 
wooden planking. On the left side of the 


Q ai towns of some 5,000 to 10,000 


river is an opening thirty-five feet wide 


between heavy concrete piers for the pas- 
sage of lumber rafts. While between this 
and the head-race connection are the 
sluice gates, three in number, having a 
total width of 29.5 feet. These three 
gates, placed between two concrete piers, 
are held at the centres with steel piles. 
An iron bridge runs from pier to pier to 
facilitate the operation of these gates. 

As the bed of the river was of loose 
material extensive pile driving was nec- 
essary and these were planked over. In 
order to prevent sand and gravel from 
entering the head-race an offset was built 
in the bed of the intake at an angle of 
about sixty-five degrees with the axis of 
the race thus collecting the sand which is 
guided to a sand-trap and then flows back 


By Franz Koester. 


into the river. The head gate itself is 
provided with four sluice gates having a 
total width of 52.4 feet. These gates are 
also of steel construction and similar to 
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OVERFLOW AND TAIL-RACcr. 


the above mentioned gates in the dam. A 
bridge is also provided here to operate the 
gates. 

The head-race is an open dish work, 


Before entering the collecting basin at the 
power-house the water has to pass another 
sand-trap, where the sand is collected and 
passes out with the overflow running at 


HYDROELECTRIC PLANT, BRUCK, AUSTRIA. 


the side of the power-house down to the 
tail-race. Steps are provided in order to 
break the fall of the water in the overflow. 
One side of the collecting basin is made 


GENERATOR, ROPE-DRIVEN FROM STEAM ENGINE IN EMERGENCY, 


HYDROELECTRIC PLANT, 


Bruck, AUSTRIA. 


partly excavated and partly banked 
up at a slope of 1.5 to 1. After 
a run of 4,900 feet the power-house 
is located at right angles to the head-race. 


of a concrete wall, joining the power- 
house and the bank at the side of the 
head-race. This wall is 9.8 feet wide at 
the base and about thirty feet high, thir- 
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teen feet projecting above the ground 
level. The head wall of the basin form- 
ing the wall of the power-house is also of 
concrete. The basin itself is protected by 
a fine screen. 

The power-house building is 125 feet 
long and twenty-six feet wide, and is di- 
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earth was removed by means of electric- 
ally operated cable lines, while the con- 
crete mixer was also electrically operated. 
As already stated, the power-house pro- 
vides for four turbines, three of which are 
at present installed. The turbines are of 
the Francis two-wheel type, having an out- 


COLLECTING BASIN AND OVERFLOW, HYDROELECTRIC PLANT, BRUCK, AUSTRIA. 


vided into four sections for the accommo- 
dation of four generator units. The entire 
building is supported on concrete founda- 
tions, dividing the tail-race into four sec- 
tions, one for each turbine. Two of these 
foundations are extended into the tail- 
race, supporting an annex used for switch- 


put of 675 horse-power, making 150 
revolutions per minute. The efficiency is 
from seventy-five to seventy-eight per cent, 
depending upon the quantity and head of 
water. The turbines themselves are not 
in the power-house proper, but he in the 
water of the previously described basin, 


GENERATING Room, HIGH-SPEED STEAM ENGINE IN THE REAR, HYDROELECTRIC PLANT, 
BRUCK, AUSTRIA, 


boards, measuring room, ete. The whole 
building up to the floor level is of concrete, 
while above that it is of brick. The roof 
is of wooden construction. A traveling 
hand-crane is provided running over the 
generating room. 

During the construction the excavated 


while the horizontal shaft extends into the 
power-house where it is connected by a 
common dise coupling to the generator 
shaft. The turbine is provided with a 
speed regulator of the Ruston type, con- 
trolled by a motor under oil pressure. 
In order to keep the pressure low the pis- 
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ton of the motor is chosen comparatively 
large, appearing almost as a complete 
engine. For starting the turbines these 
motors are provided with large-sized hand- 
wheels and also with auxiliary levers to 
bring up the generator and synchronizing 
with the units already running. The gen- 
erators are of the revolving-field type, 580 
kilowatts, three-phase, 5,500 volts. The 
exciter is mounted at the end of the main 
shaft. The high-tension cables are run 
in a trench in the floor, covered with an 
iron grating, to the’ switchboard in the 
annex. 

The switchboard consists of white 
marble panels on an iron frame, All appa- 
ratus is mounted on the back of the board 
with operating levers on the front. The 
main generator switches are operated by 
chains. From the power-house two en- 
tirely separate lines are run, one for light- 
ing and small motors and the other for 
larger motors. There are at present 3,500 
incandescent lamps for private use, and a 
number of are and incandescent lamps for 
street lighting and also about 800 horse- 
power of motors. 

In case of an emergency and lack of 
sufficient water supply one generator may 
be driven by a high-speed steam engine 
connected by a rope drive. Steam is gen- 
erated in a small boiler house containin 
two boilers located at the right of the tur- 
bine plant. 7 

The entire mechanical equipment of 
this system was designed and installed by 
the. Prager Maschinenbaw-Aktiengesell- 
schaft, successor to Ruston & Company, 
in Prag, while the entire electric equip- 
ment was done by the Siemens-Schuckert 
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ep 
Wireless Telegraph Station at Hey- 
sham Harbor, North Lancashire, 
England. 
The Midland Railway, of Great Britain, 
has been conducting experiments with the 
Lodge-Muirhead wireless telegraph sys- 


tem, the transmission being from a sta- 


tion at Heysham Harbor, North Lan- 
cashire, England, and the railway’s 


steamer Manxman. A description of some 
of the new features of the land station is 
given in the Llectrician, London, August 
4. One of the new features is the doing 
away with an earth connection. The lower 
capacity surface is actually insulated in- 
stead of being constructed of wire net 
placed on the ground. It consists of a net- 
work of wires in the form of a square, and 
covers an area of 640 square feet. Porcelain 
Insulators are emploved to hold it at a 
height of three feet from the ground. 
The upper aerial is of similar construc- 
tion, and is held in position by four masts 
at a height of eighty feet. All stays have 
been insulated carefully to prevent damp- 
effects. The spark-gap is divided into 
five parts. Choking coils are inserted in 
the primary of the sparking coil to pre- 
vent areing, and the five parts of the gap 
are shunted by condensers. The steamer 
Manxman has been fitted with similar ap- 
paratus. Both equipments are tuned to 
give a wave-length of about 500 yards. 


344 


The Efficiency and Life of the 
Metallized Filament.’ 

The feature of special interest in these 
new lamps is the improved carbon fila- 
ment which gives a veritable two and one- 
half watts per candle lamp—securing a 
clear gain of twenty per cent in efficiency 
for the same life and candle-power per- 
formance over the present standard 3.1 
watts per candle Jamp—marking the 
greatest improvement in lamp quality 
since the introduction of the treated fila- 
ment. 

It is specially remarkable that this im- 
provement is secured with the ordinary 
carbon filament subjected to special proc- 
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Fie. 1.—CuRves oF USEFUL LIFE AT VARIOUS 
EFFICIENCIES FOR NEW AND PRERENT FILA- 
MENTS. | 

esses and not through the employment of 

any special material or rare metals which 

might impose new and restricting condi- 
tions on present incandescent lighting 
practice. 

This new filament is the result of a 
discovery made at the research laboratory 
of the General Electric Company, at 
Schenectady, N. Y., and has been de- 
veloped by the laboratory of the lamp 
works of the same company at Harrison, 
N. J., where it is now under production. 
In order to understand the nature of this 
new filament and the processes employed 
to obtain it, it will be well to first explain 
how the ordinary carbon filament is pro- 
duced. 

As is generally known lamp filaments 
are at present made by squirting a solu- 
tion of cotton or other form of cellulose 
through a die forming a thread or fibre 
which is then hardened and dried. After 
shaping into the required form for the 
lamp filament, this is carbonized by heat- 
“1 Excerpt from a paper entitled “High Efficiency. 
High Candle-Power Incandescent Lighting Units,” read 
by Francis W. Willcox before the Ohio Electric Light 


Association at its eleventh annual convention, Put-in- 
Bay, Ohio, August 16, 17 and 18, 1906, 
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ing in a muffle. This produces the raw 
carbon or base filament as it is called. 
These base filaments are then separately 
heated (by passing current through them) 
in a vessel exhausted of air and contain- 
ing only hydrocarbon vapor. This coats 
the filament with a shell or layer of 
graphite carbon and the filaments are then 
said to be “treated” filaments and this is 
the completed form of the present fila- 
ment. 

The new filament is obtained by apply- 
ing additional processes to the present car- 
bon filament, which include heating the 
filament in the electric furnace at a tem- 
perature of from 3,000 to 3,700 degrees 
centigrade. This “firing,” as it is termed, 
is performed both before and after treat- 
ing. This results in producing an exceed- 
ingly pure form of carbon having con- 
siderably less specific resistance and 
greater density than the present filament. 
The process also changes the temperature 
cocfhaient from negative to positive. 

The present filament (as may be seen in 


a high candle-power lamp) starts dim 


and surges up to the full brightness, 
whereas with the new filament this is re- 
versed, that is, it is very bright at start- 


ing and then declines to normal bright- 
ness. The practical effect of these new 
processes on the filament is to make it 
more refractory, t. e., capable of with- 
standing a higher temperature for a given 
This enables the 
filament to give a greater amount of light 
per unit of surface, 1. e., operate at a 
higher efficiency. 

The actual gain in efficiency is twenty 
per cent over present highest standard 
efficiency of incandescent lamps. This is 
a considerable gain, the value of which can 
probably be better appreciated by reference 
to curves in Fig. 1. ‘These curves show 
the useful life performance at various 
efficiencies for the new and old filaments 
and the radical improvement in life values 
is graphically portrayed. 

The new metallized filament is dull 
gray in appearance.. It is more stable at 
high temperatures than the ordinary car- 
bon filament and blackens the lamp bulb 
much less. 


At the Gateway of the Mohawk. 

The Schenectady Railway Company, of 
Schenectady, N. Y., has issued an official 
illustrated souvenir guide of the Schenec- 
tady Railway Company, entitled “At the 
Gateway of the Mohawk.” This includes 
historical scenes, beautiful and pic- 
turesque views of natural places in the ter- 
Titorv covered by this system. The illus- 
trations are supplemented by a description 
of each of the places of interest. Some 
vivid comparisons are drawn, and the book 
forms a valuable contribution to the his- 
torical data concerning this part of the 
country. 
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ELECTRICAL MINING NOTES. 
BY SYDNEY F. WALKER. 


THE IGNITION OF COAL DUST BY INCAN- 
DESCENT LAMPS. 


The idea that the incandescent lamp is 
a perfectly innocent apparatus, so long as 
it is not broken, received a rude awakening 
from some experiments that were made 
at a- colliery in the north of England re- 
cently. It had been suspected that some 
lamps which were fixed where coal dust 
was rather prevalent had caused fires, so 
the matter was put to the test. A sixteen- 
candle-power lamp was embedded in coal 
dust, in a similar position, and the results 
watched. Smoke was seen issuing from 
the coal dust in a very short time, and ig- 
nition followed. As a further experiment 
a sixteen-candle-power lamp was laid on 
top of a mass of dust contained in a pail 
with practically the same result—a rapid 
rise of temperature in the coal dust, fol- 
lowed by ignition if the heat continued. 
Mr. Hall, one of the British inspectors of 
mines, has made some experiments which 
fully confirm those at the qalliery in the 
north. In one case the temperature rose 
to 370 degrees Fahrenheit in ten minutes, 
and in another the lamp itself exploded at 
450 degrees Fahrenheit in four minutes. 
A little consideration will show that these 
results are what might have been expected, 
if the matter had been worked out scientif- 
ically. Under the conditiona named, the 
whole of the energy delivered to the lamp 
is converted into heat, ninety-five per cent 
to ninety-seven per cent, at once, and the 
remainder after having done qyty as light, 
and the heat liberated, is approximately 
three and one-half British thermal units 
per minute. The specific heat of coal is 
0.3777 average, and the specific gravity 
1.25, so that the heat libergted by a six- 
teen-candle-power lamp should raise one 
pound of average coal, or about twenty- 
two cubic inches nine degrees Fahrenheit 
every minute. But there is a good deal 
beyond this. Coal dust is g very poor ther- 
mal conductor, so that the heat is prob- 
ably confined to the dust jmmediately sur- 
rounding the lamp, very largely, and the 
presence of heat in the coal dust, air be- 
ing also present, immediately produces oxi- 
dation of the dust, and with it a further 
liberation of heat; hence the results ob- 
tained. The moral is, of course, do not 
allow incandescent lamps to touch any- 
thing, particularly anv matter that is 
easily subject to oxidation in the presence 
of heat. Coal dust is not the only thing 
in a coal mine to which this applies. Mine 
timbers in dry and dusty mines may give 
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rise to the same trouble. The experiments 
throw a good light upon the very trouble- 
some question of spontaneous combustion, 
to which many coals are subject. It haz 
been pretty clearly shown to be due to 
oxidation of the coal dust by the venti- 
lating current, heat being liberated 
which is not carried off by the air current, 
with the result that the oxidation goes on 
at an increased rate till the ignition tem- 
perature is reached. The experiments 
show that anything which liberates heat 
in the neighborhood of a mass of cer- 
tain coals assists the process of oxidation, 
and hastens the time of ignition. News 
comes from New South Wales that 
metalliferous mines are not as free from 
inflammable gas as they have hitherto been 
supposed to be, and the cause is that 
which has been mentioned above—the oxi- 
dation of old-mine timbers in abandoned 
parts of the mine. The carbureted-hydro- 
gen-gas eo generated has been carried by 
a stream of water through a bore hole 
into a new working where there were 
naked lights, and an explosion has fol- 
lowed. News also comes from Saxony that 
the clay pits of that district give off car- 
bureted-hydrogen gases, and aguin from 
the decomposition of old timbers in 
abandoned portions of the mine. In 
Saxony, it may be interesting to know, the 
department of mines has made it obliga- 
tory to use safety lamps in clay pits of 
over fifty feet in depth. So far as the 
writer is aware nothing of the kind has 
been met with in any of the numerous clay 
pits of the United Kingdom. 


A COAL MINE WORKED BY ELECTRICITY 
GENERATED BY “WHITE COAL.” 


In France, mines of coal are better than 
mines of gold in many places, and 
hence it is not surprising to find the 
anthracite coal mines of La Mure, 
Isére, worked by electric currents gen- 
erated by the water power, which 
is abundant in the district. The current 
is supplied by a coal company formed 
for the purpose, and is three-phase, at 
pressures of 10,000 and 15,000 volts, 
and fifty periods, transformed down to 
500 volts three-phase for the surface of 
the mines, and further transformed to 
185 volts, in the mines, for the under- 
ground machinery. The motors are all 
of the induction type, and range from 
three horse-power up to 230 horse-power. 
Distribution on the surface is by naked 
wires of tinned copper, carried on porce- 
lain insulators, the brackets carrying them 
being fixed on wooden posts about thirty- 
five feet high. For the underground serv- 
ice triple-core three-phase cables are used, 
armored with steel wires. The transformers 
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for the underground service are enclosed 
in masonry-lined chambers to which only 
the attendants have access. All motors 
and transformer cases are connected to 
earth. The motors are by the Ganz Com- 
pany, as are also the electric locomotives 
that are employed for a haulage road one 
kilometre in length, approximately 1,100 
yards. The locomotive receives current, 
three-phase, from three wires overhead, 
there being no connection to the rails, 
by means of three trolleys, at 185 
The gauge of the road 
is thirty-one inches, and it is laid 
with twenty-eight-pound flange rails. 
These are the rails usually employed in 
collieries—flange rails. The coal tub 
weighs five hundredweight, and carries 
ten hundredweight of coal. The gradient 
is one in sixty-four in favor of the load. 
The locomotive is designed for a draw-bar 
pull of 5,000 pounds, and is fitted with a 
Ganz twenty-five-horse-power motor capa- 
ble of working up to forty-seven horse- 
power, and of drawing forty loaded tubs 
at ten miles an hour. It makes thirty 
double journeys per day of ten hours. The 
trolley wires are 0.39 inch diameter, and 
are arranged one in the centre line of the 
roof, and the other two laterally in the 
same vertical plane. They are of hardened 
copper. The locomotive runs in either 
direction, and rounds points or turn-outs 
without moving the trolley pole. It is 
stated to have been running since Janu- 
ary 30, 1903, without giving any trouble 
whatever. 


IGNITION OF GAS AT AN ELECTRIC COAL- 
CUTTING MACHINE. 


A colliery manager in Yorkshire has 
recently been hailed before the local bench 
of magistrates and fined $25 for allow- 
ing gas to be ignited at an electrically 
driven coal-cutting machine. The cause 
is stated to have been the absence of au 
india-rubber ring where the cables enter 
the machine for connection. This case 
illustrates one of the difficulties in con- 
nection with the use of electricity at the 
face of the coal, in mines where gas comes 
away as the coal is worked. The actual 
spark which ignited the gas passes, the 
writer believes, between part of the re- 
sistance coils; the india-rubber ring men- 
tioned being intended to prevent the in- 
gress of gas into the chamber containing 
the starting gear. The necessity of a start- 
ing switch and resistance is one of the 
reasons why, in the writers opinion, 
three-phase motors are better than con- 
tinuous for coal-cutting machines. There 
are serious drawbacks to the use of the 
three-phase motor, such as the difficulty of 
obtaining sufficient power to cut through 
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a piece of pyrites, but in his opinion it is 
better not to attempt to cut through ob- 
stacles of that kind, for many reasons. 
The whole machine is strained in the 
process, and there must be a dangerous 
current on the supply cables during the 
operation. ‘Tnere is a case on record of 
a disc machine having taken 100 horse- 
power while cutting through a piece of 
pyrites and having wrecked the generat- 
ing engine house in the process. The start- 
ing switch and resistance also occupy 
space that can be very ill spared, and they 
introduce complications into the appara- 
tus that it would be much better without. 
As it is, under the best conditions, stop- 
pages are all too frequent. In an eight- 
hour shift it is very lucky if four hours are 
actually employed in cutting. On the 
other hand, this has its advantages from 
the point of view of the working of the 
machine, as its parts have time to cool 
to a certain extent during the stop- 
pages. 

It may be noted that there are several 
new coal-cutting machines being placed on 
the market. One of these, the Birtley-Fal- 
con, is a modification of the Diamond, in 
which some of the features of the Morgan- 
Gardner have also been adopted. The ma- 
chine has two motors of fifteen horse- 
power each, arranged to run in eeries, 
from the regular power service of the col- 
liery, the disc being in the centre of the 
length. In place of wheels also the machine 
runs on skids, those nearest the coal face 
being divided in the middle, so that the 
dust may be brought out there. The power 
is transmitted to the disc by a special hel- 
ical gearing working in an oil bath, and 
the resistance is of cast iron insulated by 
mica. The machine is provided with 
coupling boxes at each end, it being ar- 
ranged to run both ways, and the. con- 
nections are made by hose couplings, the 
connecting cables inside the machine be- 
ing conduited. The haulage apparatus for 
pulling the machine along, as the cut is 
made, has been slightly modified from 
that usual. It is operated by an eccen- 
tric keyed on the pinion shaft of the driv- 
ing gear, a rod from the eccentric 
actuating a link motion which in its 
turn works the pawls that move the haul- 
age drum. The position of the link mo- 
tion can be altered while the machine is 
running, it is claimed, so that the speed 
of travel can be varied from nothing up 
to full speed. The whole apparatus is 
worked from a controller, a modified form 
of the ordinary tramway controller, with 
magnetic blowouts. Mr. Austin Hopkin- 
son has also put a machine on the market, 
very similar to the Morgan-Gardner, at 
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which he has been working for some time. 
The old Goolden machine has been revived 
also by Mr. Peake, the manager of the 
Walsall Wood colliery, with certain modi- 
fications, the most important of which is 
the suppression of all gearing for trans- 
mitting the power from the motor to the 
cutter bar. The Goolden, it will be remem- 
bered, was the earliest form of bar ma- 
chine electrically driven to be put on the 
market. The company which handled the 
machine formed a subsidiary company 
which undertook to cut coal at a certain 
price, using its machine. The undertaking 
was a financial failure, and though some 
of the machines are still to be found in 
use, it has practically been withdrawn 
from the market for many years. The 
economy in power claimed by the 
patentees of the Peake machine is very 
considerable. In fact, the bar machine 
generally appears to be making good way 
now. 


EARTH AND LEAKAGE IN COAL MINES. 


This is a question that is seriously agi- 
tating the minds of colliery managers who 
have electrical apparatus in their mines. 
In one case reported, a manager said that 
he had been obliged to place some of his 
cables in the return air-way, and that 


it being warm and moist there he had 
great difficulty in keeping the insulation 
up to the standard. He was obliged to 
put the cables in the return, where a 
break would be very dangerous, in some 
collieries, because he was badly off for 
room in the intake. The difficulty has been 
overcome in some mines by running the 
cables on the floor. This is a good posi- 
tion, but has its drawbacks, the principal 
of which is, the cables unless kept con- 
stantly in sight are apt to get buried, 
and an arc formed in any portion would 
probably ignite the coal dust surrounding 
it. Several firms have brought out ap- 
paratus for showing the leakage current. 
The details of the apparatus vary, but 
the main principles are the same, a high 
resistance connection is made between the 
positive and negative sides of the service, 
the middle of this resistance being con- 
nected to earth, and instruments showing 
the leakage inserted in the branches. 
Leakage on one cable shows on the instru- 
ment in the other half of the resistance. 
A modification of this, introduced by 
Messrs. Everett, Edgcumbe & Company, 
has the instrument in the earth wire, and 
an arrangement for connecting it so that 
readings can be taken between either cable 
and earth. The weak point of all these 
systems is the dithcult question, “what is 
earth” in a coal mine? and there is tha 
further difficulty that if leakage exists to 
earth on both cables, the two leakages will 
neutralize each other, wholly or partly; 
hence the provision of an arrangement for 
reading the leakage between each cable 
and earth is of importance, though it adds 
to the complication of the apparatus. 
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MERCURY ARC RECTIFIERS.’ 
BY P. D. WAGONER. 


A detailed idea of the operation of the 
mercury are rectifier circuit may be 
obtained from Fig. 1. Assume an 
instant when the terminal H of the sup- 
ply transformer is positive, the anode A 
is then positive and the arc is free to flow 
between A and B, B being the mercury 
cathode. Following the direction of the 
arrows still further the current passes 
through the load J, through the reactance 
coil E and back to the negative terminal 
G on the transformer. A little later, when 
the impressed electromotive force falls be- 
low a value sufficient to maintain the are 
against the counter-electromotive force of 
the arc and load, the reactance E, which 


Transformer 
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Fig. 1.—RECTIFIER CONNECTIONS SHOWN 
DIAGRAMMATICALLY. 


heretofore has been charging, now dis- 
charges, the discharge current being in the 
same direction as formerly. This serves 
to maintain the arc in the rectifier until 
the electromotive force of the supply has 
passed through zero, reverses and builds 
up to such a value as to cause A’ to have a 
sufficiently positive value to start an arc 
between it and the mercury cathode B. The 
discharge circuit of the reactance coil E 


is now through the arc A’ B, instead of 


through its former circuit. Consequently 
the arc A’ B is now supplied with current, 
partly from the transformer and partly 
from the reactance coil E. The new cir- 
cuit from the transformer is indicated 
by the arrows enclosed in circles. The 

1 Abstract of paper read before the Ohio Electric 


Light Association at its eleventh annual meeting, Put- 
in-Bay, Ohio, August 16. 17 and 18, 1905. 


Vol. 47—No. 10 


amount of reactance inserted in the cir- 
cult reduces the pulsations of the direct 
current sufficiently for all ordinary com- 
mercial purposes. Where it is advisable 
to still further reduce the amplitude of 
the pulsations, as, for instance, in tele- 
phone work, this is done with very slight 
reduction in efficiency by means of re- 
actances. 

Detailed Description of Commercial! 
Outfit—The commercial rectifier set that 
has been developed by the General Elec- 
tric Company, Schenectady, N. Y., for 
charging vehicle batteries, consists of four 
essential parts, namely, panel, tube, holder 
and compensating reactances. 

Panel—The panel with material mount- 
ed thereon requires a floor space of ap- 
proximately twenty-four by eighteen inches 
with a height of seventy-six inches. On it 
is mounted a voltmeter, ammeter, double- 
pole switches for connecting the panel 
to the supply circuit and the load circuit, 
and the necessary double-pole and single- 
pole switches for starting and operating 
the rectifier. Fuses and circuit-breakers 
are supplied for protecting the rectifier 
against overloads. A starting resistance 
is mounted on one of the pipe supports 
and is connected in multiple with a pilot 
lamp mounted on the front of the board. 
The function of the starting re- 
sistance is to allow the rectifier to 
start before throwing on the load. 
The function of the pilot lamp is to act 
as a warning after the load has been 
thrown on that the starting resistance 
switch should be opened, as the lamp ig 
dark only when the rectifier is operating 
on the load alone. 

Tube and Holder—The tube (Fig. 2) 
is an exhausted glass vessel, containing two 
anodes AA, one cathode B, and one start- 
ing anode C. The terminals are provided 
with metal caps which protect the elec- 
trodes, thus reducing to a minimum the 
liability to damage. The leads from the 
anodes are connected to the compensating 
reactance and the lead from the cathode 
to the load. 

The holder consists of a moving member 
mounted on the face of a panel and pro- 
vided with spring clips for holding the 
tube. Terminals for connecting the va- 
rious parts of the tube to the panel are 
mounted on the panel. (Fig. 3.) 

Compensating Reactance—The com- 
pensating reactance (Fig. 1) is con- 
nected directly across the alternating- 
current supply mains and is: mounted 
either on the back of the panel, 
or stands on the floor under the panel. 
Leads are brought out from the reactance 
to a dial switch mounted on the front of 
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the panel. By means of the dial switch 
the voltage and current may be varied 
within the limits of the rectifier. 

Capacity—The rectifier is now furnished 
in three standard sizes, namely, ten am- 
peres, twenty amperes and thirty amperes. 
The above covers rectifiers with a single 
tube. As many as desired may be operated 
in multiple by the addition of certain 
auxiliary apparatus. 

Frequency—tThe rectifier can be adapted 
to any commercial frequency, and the 
standard outfits will operate satisfactorily 
on any frequency from twenty-five to 140 
cycles, inclusive. They are designed pri- 
marily, however, for sixty cycles, and the 
maximum direct-current voltage obtainable 
when operated at twenty-five cycles will 
be slightly higher, and when operated at 
140 cycles slightly lower than when op- 
erated at sixty cycles. 

Voltage—The rectifier can be furnished 
to operate on any secondary commercial 
alternating voltage. The standard out- 
fits, however, are designed for operation 
on either 110 or 220 volts alternating- 
current, sixty-cycle, single-phase circuits. 
It has been found, however, that for a 
range of direct-current voltage from fortv- 
five to 115, 220 volts alternating current 
will give the best results, while for a range 
of direct-current voltage from sixteen to 
forty-five, 110 volts alternating current is 
most satisfactory. For practical purposes 
the direct-current volts may be considered 
to range from twenty per cent minimum 
to fifty-two per cent maximum of the alter- 
nating-current volts, while the alternating 
current may be considered as ranging from 
forty per cent minimum to sixty-six per 
cent maximum of the direct current de- 
livered. The range of direct-current voltage 
given in Fig. 3 is obtained by the 
manipulation of a dial switch mounted on 
the panel. 

Efftciency—As the loss in the arc is con- 
stant, the efficiency, of course, varies with 
the direct-current voltage. delivered. For 
example, tests have shown the efficiency of 
a thirty-ampere set, operating from a 220- 
volt, sixty-cycle, alternating-current cir- 
cuit, to be over seventy-five per cent from 
one-quarter to full load at a direct-current 
voltage averaging eighty, and over eighty 
per cent for direct-current voltage 
averaging 112. It will be noted 
from this that the efficiency holds up very 
high down to one-quarter load, which is 
not true in the case of motor-generator 
sets. At the same delivered direct-current 
voltage, practically the same efficiencies 
would hold on the twenty-ampere and ten- 
ampere sets. 

The above figures are cited to give an 
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idea of efficiency, as the detailed figures 
vary with the direct-current voltage, which 
means with every connection of the re- 
actance. 

Power-Factor—Under the same condi- 
tions of test as gave the efficiencies 
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Fic. 2.—Mernrcory Arc RECTIFER TUBE, REPRE- 
SENTATIVE OF TEN, TWENTY OR THIRTY- 
AMPERE SIZE. 


enumerated above, the power-factor 
averaged approximately ninety per cent. 
It is of special interest to know that this 
high power-factor is practically main- 
tained, whether a low-voltage battery or 
a high-voltage battery is being charged. 
Effect of Wave-Form of Rectifier on 
Storage Batteries—The question has been 


aloes = AL. swe 


Fre. 8.—D1aGRaAM OF CONNECTIONS OF MER- 
CUBY ARC RECTIFIER PANEL. 


raised as to whether or not the pulsating 
direct current obtained from the rectifier 
would have a detrimental effect on storage 
batteries. This question has been sub- 
mitted to a storage battery manufacturer 
and a reply has been received to the fol- 
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lowing effect: in regard to the effect on a 
storage battery of charging it through a 
rectifier, we can not see how it can possi- 
bly do any harm; in fact, we should infer 
that charging through a rectifier would 
be more efficient than from a continuous 
current, as the pulsations would, if any- 
thing, allow more time for chemical ac- 
tion, gassing would be less, and there 
would be less loss of energy. 

Inherent Regulation—The rectifier has 
an inherent regulation of from six to eight 
per cent with variations of direct current. 
This inherent regulation is a decided ad- 
vantage. As the storage battery is charged, 
its counter-electromotive force increases, 
which, with constant alternating-current 
voltage supplied to the rectifier, would tend 
to reduce the current flowing through the 
battery. As the current decreases, the 
voltage of the rectifier increases, thus 
tending to compensate for the increase 
of the counter-electromotive force of the 
battery. If this inherent regulation did 
not exist, the regulating switch would 
have to be moved more frequently during 
charge. 

Maintenance and Repairs—The only 
part of the rectifier set that can 
require maintenance is the tube. 
The life of the tube under normal op- 
erating conditions is at least 400 hours. 
It will be readily appreciated, from your 
knowledge of the difficulty of arriving at 
the average life of incandescent lamps, 
that a considerable period of test is re- 
quired to get an average life figure of 
the rectifier tubes. Tests at present indi- 
cate that the average life will be con- 
siderably above the figure just cited. This 
will be appreciated from the fact that we 
have obtained tests of 4,500 hours on the 
ten-ampere tubes, 2,500 hours on the 
twenty-ampere tubes, and 1,400 hours on 
the thirty-ampere tubes, these tubes still 
being in operation and having been op- 
erated continuously at their rated current. 
The figure on the thirty-ampere tube is 
a little misleading, due to the fact that 
tests have not been carried on as long on 
the thirty-ampere tube at the rated current 
as on the other tubes; in fact, not long 
enough to indicate that the life will be 
any shorter than the figures given on the 
ten and twenty-ampere sizes. 

As the cost of renewals is merely 
nominal and the other advantages of the 
rectifier are so numerous, the question of 
life is not at all serious, but in any case 
the saving in cost of energy due to the 
higher efficiency of the rectifier set over 
a motor-generator set is sufficient to pay 
for a new tube in approximately 300 
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hours, even in the case of a moderately 
low voltage battery. 

Below is a single example of the sav- 
ing in cost of operation of the mercury 
arc rectifier set over a motor-generator set, 
when charging a forty-four-cell battery, 
the battery being charged in accordance 
with time and current recommended by 
the manufacturer. | 

Motor-Generator Set—First part of 
charge is at 28 amperes and 106 volts 
(average) for 5 hours; efficiency of set 
at this load — 62 per cent; second part 
of charge is at 12 amperes and 108 volts 
(average) for 2 hours; efficiency of set 
at this load = 36 per cent; first part of 
i 28 X 106 X5 
charge = ———— = 23.93 kilo- 

62 per cent 
watt-hours from service mains; second 
12 X 108 X 2 
part of charge = ————————- = 7.20 
36 per cent 
kilowatt-hours from service mains; total, 
31.13 kilowatt-hours from service mains; 
when figured at 6 cents per kilowatt-hour 
= 31.13 X 0.06 = $1.867 per charge. 
Mercury Arc Rectifier—First part of 


28 X 106 X 5 
charge = ———————_ = 18.5 kilowatt- 
80 per cent 
hours from service mains; second part of 
12 X 108 X 2 
charge = = 8.2 kilowatt- 
81 per cent 


hours from service mains; total, 21.7 kilo- 
watt-hours from service mains; when 
figured at 6 cents per kilowatt-hour = 
21.7 X 0.06 = $1.302 per charge; cost per 
charge motor-generator set, $1.867; cost 
per charge mercury arc rectifier, $1.302 ; 
saving per charge, $0.565. 

Assuming the minimum life figure of 
400 hours: | 

Seven hours per charge equals fifty- 
seven charges during life of tube, Total 
saving during life of tube = $0.565 Xx 57 
= $32.20. 

In this particular example at six cents 
a kilowatt-hour, the saving is sufficient to 
pay for a new tube in about 124 hours. 

General experience has shown the recti- 
fier to be durable and satisfactory in its 
operation. If the central station will take 

up the rectifier for such purposes as de- 
scribed above and push its use, a con- 
siderable increase in load will unques- 
tionably result, as well as an improvement 
in the load-factor. 

One of the most important, if not the 
most important, application of the recti- 
fier is in connection with furnishing direct 
current for the operation of series direct- 
current carbon arcs, series mercury 
arcs, and series luminous arcs or 
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magnetite lamps for series street 
lighting. The valuable characteristics 
of the magnetite lamp are doubt- 


lessly appreciated by all of you, as is also 
the fact that direct current is necessary 
for its operation. In the past this has 
been a disadvantage necessitating ‘he 
installation of revolving machinery, such 
as Brush machines. The mercury arc rec- 
tifier makes possible the operation of the 
magnetite lamp from the well-known con- 
stant-current transformer, the alternating 
current of which isiyectified into direct 
current by the mercury arc rectifier. Such 
a system of strect lighting has been op- 
erated by a central station for some time 
with remarkably satisfactory results. Sys- 
tems are about to be installed at other 
points. E 
«. BOOK REVIEWS. . 


“Steam Engineering.”. ` Second edition, 
revised and enlarged. W. W. F. Pullen. 
Manchester, England. The Scientific Pub- 
lishing Company. Cloth. 460 pages. 6 by 
9 inches. Many illustrations. Supplied by 
the ELECTRICAL REVIEW at $1.25. 


This is a treatise'on boilers; steam, gas 
and oil engines,. and supplementary 
machinery. The principles of-these ma- 
chines are discussed briefly, frequent illus- 
trations being given to assist in the de- 
scriptions. It is intended as a textbook 
for the use of elementary students in tech- 
nical schools. It is as well a good book 
for the so-called practical engineer. 


“Practical Alternating Currents and Alter- 
nating-Current Testing.” Charles F. Smith. 
Manchester, England. The Scientific Pub- 
lishing Company. Cloth. XV + 437 + V 
pages. 514 by 9 inches. Many diagrams. 
Supplied by the ELEcTRICAL REVIEW at $2. 


This is a companion book to the volume 
on “Practical Testing of Dynamos and 
Motors” by the same author. It gives 
first a clear discussion of alternating- 
current phenomena, and then takes up 
the various tests of alternating currents 
and alternating-current apparatus which 
are usually made in electrical laboratories. 
Several chapters are devoted to the im- 
portant subject of current flow in circuits 
of different types, the effects of capacity 
and inductance being clearly brought out 
by the experiments described. One hun- 
dred ‘and twenty-four pages of the book 
are devoted to grounding the student in 
this most important part of the subject. 
Following this, tests of the transformer 
are taken up, to this part of the work 
sixty-six pages being devoted. In logical 
order come alternators, synchronous 
motors, polyphase current, the rotary con- 
verter, the induction motor, and analysis 
of alternating curves. In each main 
division a goodly number of experiments 
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are described concisely, and the phenom- 
ena that they are intended to show are dis- 
cussed. The book contains a good index, 
and should be a very satisfactory labora- 
tory manual for alternating-current ex- 
periments. 


“Electricians’ Handy Book.” T. O’Conor 
Sloane. New York. The Norman W. Hen- 
ley Publisking Company. Flexible leather. 
761 pages. 4% by 6% inches. 600 illustra- 
tions. Supplied by the ELECTRICAL REVIEW 
at $3.50. 


This is a handbook intended for the 
non-technical man. It deals entirely with 
the useful applications of electricity, say- 
ing little or nothing about theory. The 
first chapter explains the elementary 
mathematics used in simple electrical com- 
putations. The question of current flow 
is then taken up, Ohm’s law being ex- 
plained, and from there on the book is de- 
voted to descriptions and discussions of 
useful electrical devices. These in- 
clude primary and secondary batteries, 
dynamos and motors, alternating-current 
machinery, switchboards, electrical instru- 
ments, electric lights, electric railways, 
electroplating, telephony, and a short 
chapter on wireless telegraphy, The elec- 
trical worker who has had no opportunity 
of studying the subject will find in this 
book a good deal of valuable information 
which he can understand. 


“The Commercial Management of Engi- 
neering Works.” Second edition, revised and 
enlarged. Manchester, England. The Scien- 
tific Publishing Company. Cloth. XV + 432 
pages. 6 by 9 inches. Supplied by the ELEC 
TRICAL REVIEW at $4. 


This book is intended for the youthful 
engineer, the student, or the foreman. 
The author lays down rules for the proper 
methods of keeping office and shop ac- 
counts. This is done, not by laying out 
several systems which should be adhered 
to strictly, but by indicating the best 
methods of developing a system to meet 
the needs of any particular case. While 
there should be no want of system in cost 
keeping, the danger of overdoing it is 
pointed out. The book deals with the sub- 
ject from the English standpoint, but the 
author studies as well American and Con- 
tinental systems, It takes up the di- 
rector’s and secretary’s offices, the auditor 
and general manager, draughtsmen, and 


-other subordinate officials. Methods of 


receipting for materials, passing of in- 
voices, keeping cost accounts, the prep- 
aration of estimates, submitting bids, en- 
tering orders, and other similar duties are 
discussed in detail. 
drawings, the duties of the manager, time- 
keeping, the stockroom, estimating depre- 
ciation and fixed charges are described. A 
good number of forms for keeping various 


Methods of filing 
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records are shown. In an appendix the 
methods of providing for industrial de- 
preciation are discussed at some length. 


“The Honorable Peter White.” Ralph D. 
Williams. Cleveland. Penton Publishing 
Company. Cloth. 205 pages. 7 by 9% 
inches. Numerous illustrations. Supplied 
by the ELECTRICAL REVIEW at $1.50. 


In this biography, prepared by the 
editor of the Marine Review, the develop- 
ment of the Lake Superior Iron Company 
and the growth of the iron ore trade are 
described in detail. The book has been 
prepared after an examination of the 
manuscripts of the original iron mining 
companies, and contains a large amount 
of information not hitherto published con- 
cerning the early discoveries of valuable 
ores in the Lake Superior region. Peter 
White, who is now a leading citizen of the 
upper peninsula of Michigan, assisted as 
a boy in stripping the first iron mine, and 
wrote the bill of lading for one of the 
earliest, if not the first, shipments of ore, 
which was, for that time, the very con- 
siderable amount of six barrels. Although 
nearly sixty years have passed since that 
fime, he is still an active agent in that 
great iron region. The book relates not 
only White’s services in building up one 
of the most important industries of the 
country, but deals as well with those of 
his contemporaries in this field. It de- 
scribes also the attempts of the 
pioneers of that time to establish blast 
furnaces on the peninsula. That section 
of the book which deals with the construc- 
tion of the Sault Ste. Marie canal is par- 
ticularly interesting. The work was com- 
pleted in 1855, and the first shipment 
of ore was passed through in August of 
that year. Since then this little strip of 
water has become one of the busiest high- 
ways for ships in the world. The develop- 
ment of this region has been truly marvel- 
ous. When the mines were first opened 
the ore was hauled to schooners by mules, 
ten tons being the average daily delivery. 
If a thousand tons could be accumulated 
during the winter for shipment in the 
spring, the company thought it was doing 
well. To-day one company has shipped 
16,500,000 tons of ore in a single season. 
The total annual output of this section 
of the country is over 20,000,000 tons, and 


it is probable that during the present year 
it will reach 30,000,000 tons. The 
methods and the men that brought about 
this great development are here described, 
many of the latter being still energetically 
engaged in the work. Besides being inter- 
esting as an addition to the literature of 
the iron industry, the book is worthy of 
wider circulation as it deals with an in- 
dustrial growth which has probably never 
been equaled in the history of the world. 
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Photographs of “ Dark Flashes” of 


Lightning. 


To THE EDITOR oF THE ELECTRICAL REVIEW: 


During a recent visit to New Mexico 
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and the other one to the left, upper side, 
of the picture. 

I have shown this picture to several of 
my engineering friends, but all are at a 


‘“DarK FLASHES” OF LIGHTNING—FROM A PHOTOGRAPH. 


on professional business I took some pho- 
tographs of lightning flashes during an 
electric storm which took place about eight 
o'clock in the evening. 

Among the pictures secured is the en- 
closed, which I think you will find in- 
teresting. You will note that the upper 


loss to explain the phenomena. 
enlighten us? 


Can you 


NEWTON W. EMMENS. 
Pittsburg, August 9. 


[The “dark flash,” as it -is called, 
has been observed from time to 
time, and has caused a good deal of dis- 


PHOTOGRAPH OF LIGHTNING FLASH TAKEN UNDER SIMILAR CIRCUMSTANCES TO THE ABOVE 
AND Not EXHIBITING THE ‘“‘ DARK. FLASH.” 


side of the big flash is bounded by a 
dark line from which branch off other 
dark flashes. In addition there are two 
other prominent dark lightning flashes, 
one crossing the big flash near the top, 


cussion. Photographs have also been ob- 
tained of this interesting phenomenon. 
At first it was explained as a physiological 
effect, Lord Kelvin being among those 
who took this stand. An experiment which 
Lord Kelvin conducted convinced him 
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that the effect was simply due to retinal 
retention; that the image made by a bril- 
liant flash persisted, and when the eye 
was turned in another direction, was seen 
in the complementary colors. 

This explanation, however, did not ac- 
count for the photographs, but later these 
were explained, it was thought, by the 
experiments of Clayden and Lockyer. They 
found that when a sensitive plate which 
had been exposed to a flash of lightning 
was subsequently exposed to diffused light 
or to a second flash of lightning, that the 
image of the first flash was reversed and 
came out in the photograph as a dark line. 
The effect was thought to be a purety 
chemical action of- light on the sensitive 
plate. The photograph is particularly in- 
teresting, because it not only shows severa! 
of these dark flashes, but a dark flash run- 
ning side by side with the bright one 
would, according to the explanation just 
given, be the photograph of a previous 
flash whose path was followed throughout 
by the bright one which immediately suc- 
ceeded it.—EDb. ] 

The above is the substance of a reply 
directed to Mr. Emmens, which elicited a 
further communication as follows: 


To THE EDITOR OF THE ELECTRICAL REVIEW : 

I note with interest your explanation 
regarding the “dark flash,” but do not 
think this explanation holds good in all 
cases, as you will see by the enclosed pho- 
tograph. 

This photograph was taken during the 
same storm and prior to the picture pre- 
viously sent; the camera occupied pre- 
cisely the same position and the conditions 
of exposure were alike in both cases s^ 
far as the plate, stop, lens, etc., are con- 
cerned. You will note that on the picture 
sent herewith there appear three distinct, 
long, bright flashes in addition to two 
small ones (fragments) showing on the 
left of the picture. This plate was ex- 
posed for from fifteen to twenty minutes, 
during which time there were several 
bright flashes of lightning outside the 
field embraced by the lens, but which bril- 
liantly illuminated both the sky and land- 
scape, in addition to those recorded by 
the plate; yet this plate does not show 
any “dark flashes.” Both negatives were 
taken on Eastman film, between 8 and 9 
P. M. of June 7 this year, at Kingston, 
New Mexico. 

I shall be pleased to send any of your 
readers, who may be interested in this 
problem, copies of these pictures and to 
answer any questions they may have to 
ask regarding method and conditions 
under which they were taken. 

NEWTON W. EMMENS. 

Pittsburg, August 21. 
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The Municipal Lighting Plant at 
Detroit, Mich. 

At the convention of the International 
Association of Municipal Electricians, 
held at Erie, Pa., August 23-25, Mr. 
Louis Gascoigne, Detroit, Mich., pre- 
sented some interesting data concerning 
the physical features of the municipal 
electric lighting plant at Detroit. The 
following is an abstract of his paper en- 
titled “Underground Construction.” 

In 1893, the date of the formation of 
the Public Lighting Commission, of 
Detroit, there were 1,277 arc lamps used in 
street lighting and about 1,500 incandes- 
cent lamps used in the city buildings in 
the centre of the city. It was decided to 
increase the lamps burning to 1,500 and 
install machinery for 1,800 are lamps and 
150 kilowatts in alternating-current ma- 
chinery for incandescent lighting. The 
plant as designed was to have an ultimate 
capacity of 4,000 arc lamps and 450 kilo- 
watts in alternating current for incan- 
descent lighting, and as built consisted of 
seven boilers rated at 300 horse-power 
each, one sixty-five-horse-power com- 
pound, three 340-horse-power  triple-ex- 
pansion engines belted to eighteen 100- 
light arc dynamos and three fifty-five-ki!o- 
watt alternating-current machines, and 
1,600 open arc lamps. Each engine was 
belted by rope driven to four are dynamos 
but the design was to have multi- 
circuit are dynamos coupled directly, 
thus a second row of engines, 
making twelve altogether. The buildings 
consisted of a boiler and engine buildings 
between which are the pump, oil and wash 
rooms and the stack. There was floor 
space in the boiler room for three addi- 
tional boilers and in the engine room for 
one 340-horse-power engine and four 100- 
light dynamos rope-driven, which would 
later be replaced with direct-connected 
units as additional capacity should be 
needed. However, instead of adhering to 
this plan, the first increase in machinery 
consisted of three 100-horse-power engines 
coupled to 125-light dynamos and two 
engines belted to the two fifty-five-kilo- 
watt dynamos which were belted to two 
of the large engines and two 100-light 
arc dynamos were installed in their 
places, giving a capacity of 2,375 arcs and 
175 kilowatts in incandescent lighting. 

That section of the city within one-half 
mile of the city hall had all wires placed 
underground. The conduit system for 
this purpose consists of three lines run- 
ning north, one east and one west, the 
latter intersecting two of the lines run- 
ning north. These are ample for the city 
business for many years but ducts have 
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been rented for telephone and electric 
light purposes so that now there is only 
one duct vacant from the station to one 
junction pole. The pole-line consisted of 
two trunk lines, one east and the other 
west, carrying all overhead wires. These 
lines consisted of pine poles from sixty 
to seventy feet long, not less than twelve 
inches butt, and eight inches top diameter, 
and now after nearly eleven years, thirty 
per cent of these poles are still in use. 
Their principal defect is sap rot which 
has loosened the pole steps and cross-arms. 
Of the 300 pine poles removed, about 
seventy-five were badly rotted at other 
than the ground line. 

For future extensions, the boiler room 
could be extended if necessary but the ~ 
engines were planned for direct-connec- 
tion, leaving room for a second row of 
engines and dynamos where the dynamos 
stand. The increase in the number of 
lamps burning from 1894 to 1904 is 
nearly 100 per cent, from 1,277 to 2,488, 
but there has been no ‘increase in boilers 
and piping. The first increase in ma- 
chinery was the three direct-connecter 
units and two engines mentioned, making 
a total capacity of 2,375 arc lamps. This 
filled all available space in the engin‘ 
room except that under the switchboard 
gallery. The number of lamps burning 
on July 1, 1901, was 2,025, leaving onlv 
350 in reserve or the three direct-connected 
units. Consequently all the machinery 
was in use every night and in order to 
increase the capacity of the plant this 
apace must be used either for temporary 
unit while one of the 340-horse-power 
units was being changed to direct-connec- 
tion and another unit installed where the 
dynamos were of the installation of such 
machinery as would give the necessary in- 
creased capacity. Four systems were con- 
sidered: First, twenty-eight direct-con- 
nected units of 125 lamps each and five 
250-kilowatt alternators equivalent t» 
6,000 arc lamps or an increase of 3,150. 
Second, three engines belted to jack shafts 
from which the twenty dynamos then in 
use would be belted, also sixteen 150-light 
arc dynamos, equivalent to 6,400 lamps, 
3,550 increase. Third. An alternating- 
current system, installing five 250-kilo- 
watt alternators connected to the present 
engines and two 1,700-kilowatt units, 
equivalent to 9,300 arc lamps, 6,450 ad- 
ditional. Fourth, five 250-kilowatt alter- 
nators and one 750 and one 1,700-kilo- 
watt units and eighteen alternating-cur- 
rent motors connected to thirty-six 
dynamos of the same capacity as in the 
second case. The second system was the 
only one the superintendent would con- 
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sider at first, but when the cost and a 
sketch of what the plant would be was 
shown, the plan was abandoned. The 
recommendation of the electrical super- 
intendent was to adopt direct-current en- 
closed lamps, adding them as the present 
dvnamos would require new commutators 
when they could be rewound for the pur- 
pose and drive the twenty dynamos with 
alternating-current motors and connect tu 
the five engines two 250-kilowatt alterna- 
tors and six 250-light, direct-current are 
dynamos and in addition install two 
1,000-kilowatt units. As originally in- 
stalled, the machinery required three 
square feet of floor space per lamp, the 
second installation required one and one- 
fourth and the last, one. This was one 
of the reasons for adopting alternating 
current, since the buildings standing on 
made ground, any extension would mean 
a heavy expense for piling. Another rea- 
son, on account of the plant being lo- 
cated in that section where the wires are 
required underground, one cable used as 
a feeder to a substation, could take the 
place of several circuits. Dynamo and 
engine investment for the first system was 
$42.91 per lamp, for the second it was 
$46.10 and for the last, including trans- 
formers, is $34.80. The recommendation 
was not entirely concurred in. 
were added two 800-horse-power engines, 
two 600-kilowatt and one 175-kilowatt gen- 
erators, and five arc dynamos were discard- 
ed instead of being rewound. When 
it was decided to adopt the series- 
enclosed alternating are lamp, the 
changes in the plans were instead 
of using the 175-kilowatt machine 
as a motor and synchronous condenser, it 
was installed as a generator, ropedriven 
from one of the 3-0-horse-power engines, 
and the three fifty-five-kilowatt, forty- 
cycle generators were discarded instead of 
being rewound for 2,200-volt, sixty cycles. 

In order to install the 600-kilowatt unit, 
the gallery and switchboard must be re- 
moved, so a temporary board for the alter- 
nating units was set up on the main floor. 
For a switchboard and transformer house, 
an alley-wav between the engine room 
and office building was enclosed as a part 
of the engine room. The transformer 
house extends across the end of the build- 
ing and is ten feet wide and fourteen 
feet high, built of iron and cement. The 
ceiling is garried five feet out farther 
than the wall, thus making a gallery fif- 
teen by forty-five feet for the main switch- 
board. The are distributing board is in 
the transformer room wall under the gal- 
lery. The main board consists of ten 
marble panels each forty-six by 100 inches, 
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there being one exciter, three generator, 
two incandescent, one arc and three sub- 
station panels. There are two sets of 
both primary and exciter busses, the 
primary busses being two-phase, four wire. 
There are two four-pole oil switches to 
each generator panel, so that under ordi- 
nary running the busses are in multiple, 
both switches being thrown. The distribut- 
ing panels are equipped with double-throw 
oil switches so that the load can be put 
on either bus. Instead of regulating for 
constant potential on the busses, the in- 
candescent system is controlled by auto- 
transformers. At the same time the al- 
ternating lamps were chosen, it was also 
decided to place the trunk lines under- 
ground instead of renewing any defective 
poles. Consequently the outside section 
of the city was divided into three parts 
each to be controlled by a substation. Each 
single-phase feeder is designed to carry 
four are circuits, being supplied with an 
electromotive force of 5,500 volts at the 
main station by means of a step-up trans- 
former, thus isolating each group of four 
circuits. Should it be necessary to isolate 
a single circuit, there is a one-to-one 
transformer at each substation for the 
purpose. Each substation is designed for 
a total capacity of 1,000 lamps supplied 
by four feeders from the main station. 
The switchboard at the substation allows 
any circuit being plugged on either of two 
feeders and also an auxiliary bus con- 
nected to the individual transformer. Two 
of the feeders enter controlling panels 
where, by means of oil switches and plugs, 
either one can be connected to the 2,200- 
volt system or to the 5,000-volt system 
and also connect the 2,200-volt system to 
the secondaries of a step-down trans- 
former, the primary of which can be con- 
nected to the 5,000-volt lines. This was 
not intended for regular service, but only 
an auxiliary in case of trouble on the 
2,200-volt. system as fed from the main 
station. There are also on the con- 
trolling panels an integrating wattmeter, 
voltmeter and primary fuses. The best 
panel contains the plugging arrangement 
for the other two circuits and a voltmeter 
with switches and cord connections for the 
purpose of testing the insulation of cir- 
cuits by means of a battery of 100 dry 
cells. The are circuit panels contain fuses, 
ampere-meters, ammeter, jack, ground 
jacks and stab switches. Back of the 
switchboard are the reactance coil regu- 
lators and above them are the choke coils 
and lightning arresters. The choke coils 
for indoor use consist of fifty turns of wire 
wound spirally and held together by a 
spider, and for outside use of flat copper 
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ribbon wound in the same manner and 
after being taped, mounted on glass insu- 
lators. 

Each substation panel in the main 
switchboard contains two double-pole, 
double-throw oil switches from which the 
wires go to circuit-breakers and thence to 
stab switches. These switches are not in- 
tended to open the circuit but more of 
the nature of selector switches, being 
used in connection with the oil switches 
for the individual control of the step-up 
transformers. The instruments on these 
panels are two power-factor meters, two 
integrating wattmeters, one ammeter for 
each transformer and a compensated volt- 
meter on the feeder containing the regu- 
lating transformer. The step-up trans- 
formers are of 150 kilowatts capacity, one 
for each feeder and one in reserve. One 
transformer in each substation set has ten 
taps on the primary side by which the 
secondary voltage can be varied ten per 
cent. The secondaries of all transformers 
go to a separate high-tension board which 
contains besides the connecting cords and 
jacks, a static ground detector for testing 
the feeders and an oil switch controlling 
the reserve transformer. The reason for 
using plugging jacks and cords is to en- 
able transfers or combinations of either 
feeders or transformers. Thus it is seen 
that anv feeder to a substation can be 
connected to the 2,200-volt svstem and 
used for the incandescent lighting for the 
day load, thus avoiding transformer 
losses, or the incandescent lighting can be 
supphed at night from the substations in- 
stead of by the regular lines. The design 
is to have the feeders underground from 
main to substations. 

Line construction has not been changed 
except to overcome induction which was 
explained at a Chicago mecting of the 
American Institute of Electrical €En- 
gineers, April 7, 1903. 

Where convenient, at the time of in- 
stallation, the lighting commission, fire- 
alarm telegraph and police signal systems 
were run on the same poles. 
half of this combined construction con- 
sists of a six-pin arm with the are cir- 
cuits occupying the middle pins and the 
fire and police wires on the outside, the 
remainder being the commission wires on 
an arm below the fire and police. The 
combination of any particular are and 
fire or police circuits is only for short 
distances, one or the other circuit fre- 
quently leaving its neighbors on its own 
poles, and if coming back again it may be 
to meet another arc circuit of a different 
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The International Association of Municipal Electricians. 


Annual Convention, Erie, Pa., August 22, 23 and 24. 


NE of the most successful conven- 
tions of the International Asso- 
ciation of Municipal Electricians 

was held at Erie, Pa., August 22, 23 and 

24. The attendance throughout the ses- 

sions was excellent, and the discussions on 

the papers presented were of great interest. 

The meeting was called to order by the 
president, Walter M. Petty, in the meeting 
room of the Reed House at 10 a. Mm. Tues- 
day, August 22, and after a prayer by the 

Rev. A. C. Ellis an address of welcome to 

the delegates was made by the mayor, the 

Hon. R. J. Saltsman. In his address the 

mayor referred humorously to his 

occasional duties, one of them being 


0 


to testify in cases connected with 
city litigation. On one particular 
occasion he had posed as an elec- 


trical expert, and upon being asked “what 
is electricity?” had answered, “it is some- 
thing we throw through the air like a 
bootjack.” This, he said, ended his ex- 
amination. The mayor extended the free- 
dom of the city to all, especially the ladies, 
and called attention to the numerous 
points of interest, some of them relating 
to the early history of this country. 

Vice-president J. B. Yeakle responded 
on behalf of the association, thanking the 
mayor for the hearty invitation he had 
extended. 

In his presidential address, which fol- 
lowed, President Petty outlined several 
schemes for increasing the value of mem- 
bership, among them being a plan for sub- 
division of the membership into sections, 
each devoted to its particular branch of 
municipal electrical engineering. He pro- 
posed that the members of the executive 
committee be selected with this object in 
view, making each member responsible for 
a particular subdivision. Among other 
things, he referred to the “Question Box,” 
saving it was of great value to all, and 
should be availed of more than it was. 

Following the address, after the appoint- 
ment of the nomination committee, the 
meeting adjourned until 2 P. M. 

The first paper presented at the after- 
noon session was by Captain William 
Brophy, of Boston, on “Suggested Im- 
provements in Fire-Alarm Systems.” In 
the absence of the author, the paper was 
abstracted by Mr. J. B. Yeakle. After 
reviewing the various devices now in use 
and testifying as to their reliability and 
perfection of workmanship, he continues: 
“with a system so near perfect it may 


be asked what room for improvement can 
be made therein? The answer will be 
there is very little room for improvement 
indeed in the fire apparatus proper, unless 
at some future time it can be made to give 
instant warning of the existence of a fire 
at a given location, without the interven- 
tion of human aid, but that seems to be 
far distant, if it ever will come, no matter 
how devoutly such a consummation is to 
be wished. l 

“While the apparatus has been 
brought to great perfection, not enough 
attention has been given to the construc- 
tion of the circuits. I can say without 
fear of contradiction that ninety-eight 
per cent of failures of fire-alarm systems 
are due to the condition of the circuits, 
and the present overhead system is a relic 
of barbarism. | 

“In some cities two or more operating 
rooms at widely separated points, so inter- 
connected that they will be to all intents 
and purposes practically one are desirable. 
One very important reason is that there is 
no such a thing as a fireproof building, 
and if fires occur in a fire-alarm head- 
quarters the heart of the system will be 
destroyed.” 

Discussion of this paper brought forth 
the fact that the members had widely dif- 
ferent ideas as to the advisability of the 
poly-station plan. All agreed that the 
overhead circuits were a great source oI 
trouble, but there also developed the fact 
that there was considerable difference of 
opinion regarding the use of bare and in- 
sulated wire. Among those participating 
in the discussion were Messrs. Yeakle, 
Thompson, Murphy, Berry, and Ellett. 

Following Captain Brophy’s paper and 
the discussion thereon, Mr. C. E. Diehl, 
of Harrisburg, Pa., read a paper entitled, 
“The Advisability or Inadvisability of 
Fusing Fire-Alarm and Police Telegraph 
Boxes.” In this paper the author considers 
the cases where it would be necessary to 
provide protective devices on fire and 
police telegraph circuits, and his conclu- 
sion is that with the proper protection on 
the line and at the central station, and 
with a modern alarm box, which is cut out 
of circuit when not in use, it is not ad- 
visable to add anything more to the cir- 
cuits that will prove a weakness, and is 
liable to cause. trouble just at the time 
when it is relied upon. The discussion 
of this paper by many of the members dis- 
closed the fact that they were unanimous 


in the opinion that the author’s conclu- 
sions were correct. | 

While the gentlemen were in session, 
the ladies who had accompanied them to 
Erie were entertained by a carriage drive 
around the city, and at 7.30 in the evening 
the members and guests were taken to an 
amusement resort in trolleys. 

At the morning session on August 23, 
a paper by Mr. C. L. Williams, of Laure!, 
Mass., entitled “The Erection and Main- 
tenance of Electric Light Plants” was 
read by title. It was followed by a paper 
by Mr. A. S. Hatch, of Detroit, Mich., 
entitled “Electric, Light Engineering.” 

In this paper the author states it is 
his intention to bring before the members 
the design and some details of three muni- 
cipal electric light plants; one that of a 
small village, another that of a large citv 
and- the third. that of the celebrated 
Detroit plant, with which the author has 
been connected. Of the first plant he 
said the first cost was to be about $7,000. 
All expenses would amount to about 
$1,800 per annum, which allowing about 
$600 for receipts from commercial light- 
ing, made the cost per light $46 per arc 
lamp per annum. The larger plant, cost- 
ing about $415,000, with $84,000 for ex- 
penses, made the cost per lamp $42. He 
then goes into details concerning the 
Detroit plant. 

In the discussion upon this paper Mr. 
Hatch spoke of other plants which had 
come under his observation, and gave com- 
parative figures, showing the fallacy of 
some claims made and also the possibili- 
ties of municipal electric lighting. Mr. 
Cambridge, of Winnipeg, Manitoba, Mr. 
O’Hearn, of Cambridge, Mass., Mr. 
Blakely, of Montgomery, Ala., and several 
others took part in the discussion. 

“The Need of a Rigid Inspection by the 
Municipality’ was the title of the next 
paper read. The author, Mr. T. C. 
O’Hearn, of Cambridge, Mass., analyzed 
the conditions existing in many places 
and said, in part, as follows: the subject 
of inspection of wires brings up the fol- 
lowing questions for consideration: first— 
what wiring should be inspected? Second 
—why this wiring should be inspected ? 
Third—how and by whom should it be 
inspected. Fourth—what means should 
be at the command of the inspector tc 
enforce the results of his inspection ? 

Taking these heads up one at. a time 
the author expresses his ideas regarding 
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them, the final conclusion being that there 
is a need for rigid inspection of wires, 
both interior and exterior by municipali- 
ties. 

Messrs. Hatch, Thompson, Yeakle, 
Petty, Foster, Donohue, Almon and others 
discussed the paper, the consensus of 
opinion being that more attention should 
be given by the municipalities to this 
subject. 

At 2 P. Mm. the ladies were taken for a 
visit to the Old Soldiers’ Home. 

Upon the calling of the afternoon ses- 
sion to order a paper by Mr. H. R. Allens- 
worth, entitled “The Effects of Electro- 
static Influence in Telephone and Tele- 
graph Circuits,” was read by the author. 
He illustrated the subject by means of 
diagrams and after discussing the causes 
of electrostatic induction, took up the 
practical application of devices and 
methods of eliminating the trouble. He 
concludes, “the modern telephone cable, 
made up of twisted pairs arranged in re- 
verse layers, presents the best scheme of 
transposition in practical use and the 
writer is an advocate of this style of cable 
in police and fire-alarm telegraph work. 
The discussion following was participated 
in by Messrs. O’Hearn, Hatch and others. 

At 4.30 P. mM. the members visited the 
Burke Electrical Works and were enter- 
tained by Mr. Burke and others of the 
company. At 7.30 special trolley cars con- 
veyed the members and guests to Wald- 
mere, where a pleasant evening was spent. 

The first business of the session on 
August 25 was the reading and discussion 
of a paper by Mr. Louis Gascoigne, of 
Detroit, entitled “Underground Construc- 
tion.” The writer says, “the ideal con- 
struction is the subway, capacious enough 
for all pipes and cables. This is unfor- 
tunately almost impossible because of the 
great cost.” He then speaks of the many 
conduits which have been devised as race- 
ways for wires, saying that the vitrified 
conduit is the one most used at the present 
time. The author’s experience, extending 
over a period of eighteen years, chiefly 
with iron pipe, leads him to favor that 
material. It has the advantage that no 
concrete envelope is necessary, it has more 
resistance to mechanical injury and its 
cost of installing is less. These advantages 
more than offset the first increased cost. 
Discussing this a member called attention 
to the fact that in certain soils the iron 
pipe quickly becomes destroyed, and no 
amount of treatment appears to remedy 
the trouble. Mr. Gascoigne stated he had 
iron conduits in use that had given good 
service for nineteen years. Messrs. 
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Murphy, Bosch, Claiborne, and others, 
also discussed the paper. 

After discussing the “Question Box,” 
the convention took up the reports of com- 
mittees. The report of the treasurer 
showed the finances to be in excellent con- 
dition, a substantial balance being carried 
over to next year. 

New Haven, Ct., was selected as thie 
next place of mecting, the exact date 
being left to the executive committee. 

. Election of officers resulted as follows: 

President—Jerry Murphy, Cleveland, 
Ohio. 

First vice-president—Wilham Crane, 
Erie, Pa. 

. Second vice-president—H. R. Allins- 
worth, Columbus, Ohio. 

Third vice-president—B. A. Blakely, 
Montgomery, Ala. 


Fourth vice-president—F. A. Cam- 
bridge, Winnipeg, Manitoba. 
Secretary—F. P. Foster, Corning, 


N. Y. l 

Treasurer—C. E. Diehl, Harrisburg, 
Pa. 

Executive committee (with topics as- 
signed to each member, over which he 
will have charge during the year)—T. C. 
O’Hearn, Cambridge, Mass., chairman 
(inspection) ; A. S. Hatch, Detroit, Mich. 
(electric lighting); J. B. Yeakle, Balti- 
more, Md. (fire telegraph); Louis Gas- 
coigne, Detroit, Mich. (underground con- 
struction) ;W. M. Petty, Rutherford, N. J. 
(“Question Box”); James Grant, New 
Haven, Ct. (membership); T. F. Almon, 
St. Louis (police telegraph); W. H. 
Thompson, Richmond, Va. (associate 


members); W. Y. Ellett, Elmira, N. Y. 


(aerial construction). 

Finance committee—W. D. Claiborne, 
J. F. Macdonald and H. C. Bundy. 

Many courtesies were shown the mem- 
bers and guests by the city electrician, 
Mr. Wilham Crane, and the entertain- 
ment committee. After the adjournment 
a fish fry was served at Four Mile Creek, 
and a photograph of those present was 
taken. 

The following associate members were 
represented and displayed their wares for 
inspection: Gamewell Fire-Alarm Tele- 
graph Company, C. A. Rolfe; American 
Circular Loom Company; Osburn Flex- 
ible Conduit Company ; J. Andrae & Sons; 
Safety Wire and Cable Company. 


Tramways in Asia Minor. 


The Belgian consul-general at Smyrna, 


M. J. Duckerts, has submitted a report 
which contains many particulars regard- 
ing possible openings for tramway lines 
in Asia Minor. The only towns in Asiatic 
Turkey which have tramway lines are 
Smyrna, Tripoli and Bagdad. In Smyrna 
the Compagnie de Quais owns a line three 
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and one-half kilometres long, operated by 
animals. A tramway belonging to native 
capitalists continues this line for a dis- 
tance of five kilometres. In 1903 the 
municipality. of Smyrna inaugurated a 
branch 1,500 metres in length. At various 
times the question of constructing a tram- 
way in the interior of the town has been 
mooted, but the streets in this quarter 
are so narrow and tortuous that a great 
deal of demolition would have to be un- 
dertaken, the cost of which would be 
about $160,000. Although this sum would 
handicap the enterprise, it is thought that 
it will be successful financially. Sugges- 
tions have also been made for extending 
the present line as far as Vurla and 
Chesine. The former town is forty-five 
kilometres distant, and the second some- 
thing over 100. For these distances steam 
or electricity would be employed. Until 
1902 the use of electricity for this pur- 
pose was forbidden in Turkey. Its ap- 
plication to traction and lighting is now 
allowed in Salonica, Smyrna and Damas- 
eus, and the substitution of electricity for 
animal traction in these cities has been 
considered, although horses are very cheap. 

Tripoli is divided into two parts—the 
harbor and the inner town, which are 
three kilometres distant from one another. 
They are now connected by a tramway. 

Bagdad is connected with Kamazene 
by a tramway eight kilometres long, which 
was constructed in 1871. The line has 
been partially rebuilt. The scheme of 
constructing another ten kilometres long 
is said to be well advanced. 

In regard to the possibility of future 


extensions, M. Duckerts says that it is 
not impossible to extend the Smyrna sys- 
tem, although it would be very expensive. 
The town of Broussa is hilly, but the 
grades are not insurmountable. In Alep- 
po the streets are narrow and tortuous, 
and a tramway would be out of the ques- 
tion. In a modern section of this town, 
however, some of the thoroughfares are 
fairly wide. In this quarter the houses 
are scattered, so that a tramway might 
be constructed. Bayruth is a hilly town, 
ill adapted to tramway construction, 
though it is thought that the grades might 
be overcome. The same remarks apply 
to Jerusalem. Damascus seems, to M. 
Duckerts, to be the most favorable field 
for a tramway enterprise. ‘The town is 
very scattered, the Hawran railway station 
ig very remote from the Bayruth station, 
and traffic is very heavy along the whole 
route between the two. The town of 
Bassorah is connected with the harbor by 
a paved road three kilometres long, admir- 
ably adapted for a tramway. In most of 
these towns carriages and animals can be 
hired at verv low rates, and their compe- 
tition with tramways would probably be 
serious. 
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WASTE PRODUCTS OF A CENTRAL 
STATION. 


BY J. A. BENDURE. 


The utilization of exhaust steam due 
to the operation of electric lighting and 
power plants is an idea which first came 
into use in 1889. As the growth of the 
utilization of exhaust steam for heating 
purposes progressed, the possibilities of 
large profits from thjs enterprise became 
more and more apparent to the central 
station managers, and during the past 
few years the growth of their business has 
been exceedingly rapid. Naturally, many 
experiments have been made along the 
lines of construction, and methods of de- 
livery of heat in the exhaust steam to the 
building to be heated, and to-day it is 
a well recognized fact that the system best 
adapted for the delivery of exhaust steam 
is the one which is the most flexible, the 
one in which the most accurate records 
of delivery cost and use of steam by the 
various customers are obtainable, and 
which is adapted to serve heat to any form 
of heating apparatus, with the possible 
exception of stoves and furnaces and 
grates, which is now found in the various 
buildings of any city. The delivery of 
steam itself seems to answer this condi- 
tion, as the commodity without change 
can be delivered to the customer’s radiators 
direct, requiring no alterations in his 
present piping, and requiring only the in- 
stallation of a steam trap, and for the 
highest economy an economizing coil, to 
utilize the heat in the water of condensa- 
tion accumulating in the various exposed 
pipes and radiators throughout the build- 
ing heated; or, the steam can be delivered 
to a hot-water heater designed to heat the 
water in a circulating system of a build- 
ing which is piped for hot-water radia- 
tion, thermostatic control being applied 
to the temperature of the water circulated. 

The various vacuum systems now found 
in buildings can be utilized and, if the 
customer desires, an atmospheric system 
can be installed. The installation of the 
radiation can be so accomplished through 
the use of top and bottom connected cast- 
iron radiation, to supply which a ported 
or graduated type of supply valve can be 
used in such a manner that from one- 
fifth to four-fifths of any radiator can be 
heated at the will of the occupant of the 
room, thus ensuring the greatest economy 
possible in the quantity of steam con- 


densed. In this latter mentioned system 


of house-piping no economizing coils or 


1 Abstract of paper read at the annual convention of 
the Ohio Electric Light Association, Put-in-Bay, Au- 
gust 16. 
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steam traps are required, and the maxi- 
mum amount of pressure that the central 
station will have to deliver at the wall of 
the building to be heated is eight ounces. 

During eight months of the year steam 
heat is a more staple article than either 
electricity or gas, so there need be no 
anxiety on the part of a station manager 
as to securing an output for his exhaust 
steam. The income per mile of steam 
mains is far in excess of either gas, electric 
light or water, and a very large majority 
of buildings pay from three to four times 
as much for heat than for light, water 
and power combined. Chiefly, success in 
this branch of the enterprise depends upon 
the following: a properly constructed 
plant, volume of business, proper method 
of charging for steam supplied, and 
efficient management. 

Charging by meter is fully as im- 
portant, if not more so, in the sale of 
steam than in the sale of gas or electric 
current. 

One company with whom I have cor- 
responded and which has kept close 
records of matters connected with the 
heating business, and which has 125 resi- 
dences, sixty-six business blocks, six 
churches, four schools, one hotel and a 
post-office building connected to its lines, 
reports as follows: 

The average amount of steam required 
per thousand cubic feet of space was as 
follows: 


1902-08. 1908-04. 1904-08. 

Lbe. Lbs. Lbs. 
In residences heated. . 10,689 12,843 11,280 
In business blocks... 6,923 8,045 7,948 
chools ............. 6,416 6,107 5,819 


Schools were closed during the season 
of 1903-04 for about a month owing to 
fever epidemic. ’ 

Lbs. Lbs. Lbs. 
Churches............ 4,051 3,663 8 305 


Another company located in the Central 
West: 


1902-03 1908-04. 1904-03. 

Lbs. Lbs. Lbs. 
Residences......... 9,400 9,616 8,672 
Business blocks...... 7,080 T; 6,716 
Hotels .............. 5,410 9,589 6,009 
Churches............ 2,480 2,443 nated: 
Public buildings..... er 6,114 5,538 


Another plant 100 miles further west 
reported : 


1904-05. 
J.bs. 
Residences........ cc ccc cece ccc eccececs 6,255 
Business blocks ......... soose seser soo 4,388 
Hotels; octets dacks od. Sour aera 5% 7,265 
SCHOOLS so gee Sipe bas kee eethae os 4 
Public buildings............... cece ceeee 4,896 


The factor of the greater use of steant 
of the first named western city over the 
latter per 1,000 cubic fect of space heated 
in all of the different classes of customers 
was probably due to the fact that in the 
former case the steam was sold for forty- 
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five cents per thousand pounds net, and 
in the latter case sixty cents per thousand 
pounds, and under the higher rate the 
customers used a less amount of steam 
and were equally satisfactorily heated and 
at a less cost per 1,000 cubic feet of space 
heated. You will also note that the quan- 
tity of steam used per 1,000 cubic feet of 
space heated is greater in residence dis- 
tricts than in the business districts. This 
to a large extent makes up the difference 
in cubic feet of space heated to the lineal 
foot of mains installed. 

The method of construction, including 
method of insulation devices for taking 
care of expansion and contraction, provi- 
sion for dry steam being taken from the 
top of the mains, and means accomplished 
for relieving the mains of any accumula- 
tion of water of condensation and the 
measuring of this condensation to de- 
termine the proportion of steam con- 
densed in the street mains to the amount 
discharged into the mains, is one of the 
first and most important features to be 
considered by a company about to go into 
central station heating. Upon these 
factors depend the life of the plant, satis- 
factory service, cheapest of delivery, and 
the effects upon the operation of the 
power plant. 

As a further reason for going into the 
district steam heating business, it is a 
well-recognized fact that the ability to 
supply steam has often enabled a company 
to secure contracts for light and power 
which it would not otherwise have ob- 
tained. This then in turn increases the 
load and the profits from the electric end, 
and also increases the amount of exhaust 
steam that can be sold for heating. While 
it is true that the demand for heat comes 
about the same time of the year as comes 
the demand for light, yet it is also true 
that it may not come at the same time of 
the day that the plant is producing ite 
maximum amount of exhaust steam; in 
other words, the lighting peak and the 
heating peak may not be coincident, in 
fact, there is no reason why they should 
be. 

While it may be possible to compare 
with daily and monthly load curves of a 
central station, a hypothetical curve repre- 
senting the amount of heat required by a 
building to give dimensions and thus esti- 
mate how much live steam can be added. 
the result is at the best only an approxi- 
mation. The only safe and reasonable 
rate is that based on the cost of supplving 
heat direct from the coal pile, or, in other 
words, on a live steam basis, and anv 
exhaust steam available with the rates 
thus fixed can of course be used to a 
very decided advantage. 
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Electrical Patents. 


Frank R. McBertv, of Evanston, Ill., 
has assigned the entire interest in a patent 
(797,526, August 15, 1905) obtained by 
him on an improved switch to the Western 
Electric Company, Chicago, Ill. The ob- 
ject of the invention is to provide an 
improved construction whereby the switen 
may be protected from injury and from 
operation by other than authorized per- 
sons. The invention is particularly ap- 
plicable to spring-jack switches and con- 
templates an enclosed switch with a guard 
for preventing access thereto, the guard 
being locked in position and arranged to 
be released by a key carried upon the plug 
or removable part of the switch. A loop- 
plug is employed and a spring jack, the 
spring jack having corresponding springs 
adapted to engage corresponding contact 
portions of the plug. A guard for the 
orifice of the spring jack is slidably 
mounted in the framework thereof, one 
of the contact springs normally engaging 
the guard to lock it in position, the guard 
having a kevhole therein. A key portion 
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is formed at the tip of the plug and is 
adapted for insertion into the keyhole 
and to disengage the contact spring from 
the guard, the guard being slid to the rear 
in inserting the plug. A detent is carried 
by the guard and is adapted to engage the 
plug, whereby in withdrawing the plug 
the guard is pulled back to its normal po- 
sition and locked by the spring. 

Henry G. Osborne and Edward Richter, 
of New York, N. Y., are the inventors of 
a plug box for electric circuits (797,215, 
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August 15, 1905). The object of the in- 
vention is to provide an improved device 
of the above character which is simple in 
construction and operation and which is 
provided with spring doors which swing 
both inwardly and outwardly, the doors 
swinging inwardly when the plug is in- 
serted and being also so formed that they 
swing outwardly in the operation of pull- 
ing out the plug, a further object being 
to provide a plug box for electric circuits 
and a plug for operation in connection 
therewith, both of which possess novel 
features of construction. In carrying out 
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the invention the plug box is provided 
with spring contact devices at its opposite 
sides, the plug being adapted to be inserted 
into the plug box, the plug also being pro- 
vided with contact devices at its opposite 
sides which engage the contact devices at 
the opposite sides of the box, the plug 
being also provided at one end thereof 
with a tubular handle through which are 
passed circuit wires. Devices are located 
in the transverse opening therein for con- 
necting the circuit wires with the contact 
devices at the opposite sides of the box, 
the plug also being provided in its op- 
posite sides and at right angles to the 
transverse openings therein with side 
openings which communicate with the 
transverse opening. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., is 
the assignee of a patent (797,048, August 
15, 1905) recently granted to Harry P. 
Davis, of Pittsburg, and Arthur B. Reyn- 
ders, of Wilkinsburg, Pa., on an improve- 
ment in cireuit-breakers. The object of 
the present Invention is to provide a cir- 
cuit-interrupting device which may he 
utilized both as an automatic circuit- 
breaker and as a circuit-closing switch, 
which is inexpensive to manufacture be- 
cause of the minimum number of simple 
parts comprising it, and which is also 
light, compact, durable and effective in 
operation. The circuit-breaker comprises 
a base having two sets of contact terminals 
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and two sheet-metal brackets, sheet-metal 
arms hinged to the brackets and having 
main and shunt contact terminals. Sheet- 
metal toggle links loose and lock the arms. 
A coil 13 employed having an armature, 
the tripping projections of which have 
substantially uniform movement to trip 
the locking levers simultaneously when 
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both are free from manual restraint, but 
either of which will act alone to trip the 
corresponding locking lever when the 
other locking lever is manually held in 
closed position. 


The Effect of Temperature on Insu- 
lating Materials. 

A report has been issued by the British 
Engineering Standards Committee which 
deals with the effect of temperature on 
insulating materials. A series of measure- 
ments was conducted for the committee 
throughout temperature ranges from 
seventy-five degrees centigrade to 150 de- 
grees centigrade. Various disruptive volt- 
ages were employed, and the resistance and 
mechanical properties of the materials 
were investigated. The report shows that 
the electrical properties of materials do 
not seem to be influenced greatly by ex- 
posure at the temperatures given, but that 
the material perishes on long-continued 
heating. Attention is called to the greai 
increase in resistance which takes place in 
insulating materials due to the removal 
of water at 100 degrees centigrade. 
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Austrian Electric Railways. 

Some statistics are here given covering 
the Austrian electric railways up to the 
end of last year. The total mileage in 
operation at that time was 360. The 
largest system is in Vienna, where the 
state railway companies have in service 
about 184 kilometres. The city of Prague 
has a system of forty-four kilometres, not 
including lines connecting it with other 
towns. The same should be said of Vienna, 
where there is a suburban line forty-two 
kilometres in length. There are operated 
on these roads twenty-four locomotives of 
different types. There are 2,914 passenger 
cars and 366 freight cars, making a total 
of 3,280 cars. There are apparently four 
track- gaiges in use in Austria, varying 
from nimety. centimetres to 176 centi- 
metres.—Translated and abstracted from 
Zeitschrift für Elektrotechnik (Vienna), 
August 13. 
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Successive Improvements in German Train 
Lighting Systems. 

Monsieur C. H. Jacquin describes here 
the improvements in the train lighting 
systems, as adopted in the German rail- 
roads. Little or nothing was done in elec- 
tric train lighting in that country until 
1901, when a serious accident occurred 
and a number of deaths were attributed to 
the gas lighting system of the train. 
Electric lighting was then tried in a tenta- 
tive way, several trains being equipped with 
storage batteries. Another system now 
being tried was invented by Buttner. In 
this there is no moving regulating device. 
The voltage at each lamp is instead main- 
tained constant by means of a ballast simi- 
lar to that employed in Nernst lamps. 
The cars are equipped with thirty-two stor- 
age batteries each, the voltage of which 
varies from sixty-two to eighty. The fall 
of voltage in the regulator varies auto- 
matically from fourteen to thirty-two volts, 
maintaining a constant pressure of forty- 
eight volts pressure at the lamps. Each 
lamp requires its own regulator. The 
system was first tried in April, 1902, on 
a train running between Berlin and Sas- 
nitz. The train was dynamo-driven bv a 
small turbine of fifteen horse-power. The 
latter was discarded later for a dynamo, 
placed in the baggage car and driven 
from the axle. Buttner also proposes using 
electrolytic rectifiers for preventing a 
reversal current through the batteries. 
The author also discusses the Rosenburg 
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dynamo, which by means of auxiliary 
brushes becomes self-regulating, and gives 
a constant voltage through a wide range of 
speed.—T'ranslated and abstracted from 
La Revue Electrique (Paris), July 30. 
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The Prevention of Overhead Accidents. 

The method used by Mr. Robert N. 
Tweedy for keeping up the overhead sys- 
tem of the electric line for which he is 
engineer is here described. This includes 
continuous, careful inspection, besides the 
tests made at the power-house for leakage 
and insulation, which are taken nightly. 
The whole system is gone over periodically 
by inspectors on a tower wagon. In this 
way every insulator, every hanger and span 
wire is examined. All insulators are tested 
by flashing. For this purpose a wooden 
fork having two prongs is used. Upon 
this wire is tacked, leaving two bare ends. 
A third wire, insulated, is carried down 
the handle and makes contact with the 
track. Fuses are inserted in the two 
branches of the circuit, and a push-button 
employed to make contact. To test the 
insulation of a hanger one end of this 
wire is connected to the span wire, while 
by means of the third insulated wire con- 
nection is made to the rail. If the hanger 
is defective a circuit is thus established, 
but the burning out of the fuse prevents 
a short-circuit at the station. To test the 
span wire insulators the span wire is con- 
nected to the trolley wire, thus throwing 
the full voltage upon the span insulator. 
If the latter is defective the fuse on the 
testing device blows, and opens the cir- 
cuit. All sections of the trolley wire are 
inspected during this trip. Wherever the 
wire has been worn considerably it is 
measured by gauges, and if below a cer- 
tain minimum is replaced. On curves 
and other points where excessive wear 
occurs at the hanger ear, these are re- 
moved from time to time and replaced 
with longer ears so as to cover up the 
injured part. The trolley wire is in- 
spected throughout its entire length to 
prevent burns or other injuries. These 
inspections are made once a week on the 
principal roads, and about once in four 
weeks on the less important lines. For 
reporting work a blank is provided, on 
which all repairs are noted. As soon aa a 
report is made of the jumping of a trolley 
which caused an opening of the circuit- 
breaker at the station, the apparatus on 
the car and the line are examined. All 


parts of the overhead equipment which 
can rust or on which dust can collect are 
cleaned during the inspection. Poles and 
other parts are painted twice a year. The 
linemen also have charge of the section 
pillars, and see that they are kept clean 
and that spare fuses are available.—Ab- 
stracted from the Electrical Review (Lon- 
don), August 11. 
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The Influence of the Electrolyte on the Op- 
eration of the Aluminum Rectifier. 

Although many discussions of the be- 
havior of aluminum cells have been pub- 
lished, the effect of the electrolyte upon 
its action seems to have been somewhat 
neglected. Dr. Franz Peters and Dr. 
A. E. Lange give here the results of in- 
vestigations into this phase of the cell. 
The apparatus consists of a glass jar open 


‘at the bottom, which opening is stopped 


by means of a rubber cork. An aluminum 
tube inserted through the cork forms one 
electrode; the other electrode is a plate 
of lead. The aluminum- used was ninety- 
nine per cent pure, and the surface was 
polished by means of a scratch brush. The 
source of the current was a 120-volt light- 
ing circuit, though in some of the experi- 
ments voltages as high as 150 were em- 
ployed. The voltages were regulated by 
means of a simple wire potentiometer. 
The method of conducting the experiments 
was to apply voltages increasing in steps 
of four or five, observing the current flow 
and coating when the interruption of the 
current took place. The voltage was then 
increased further by steps until the cell 
ceased to act as an interrupter. This value 
was called the critical voltage. In eack 
case the temperature of the cell was noted, 
as this is an important feature of the com- 
bination. The electrolytes used were 
various acids and their salts. It was 
found that the ammonium and calcium 
salts of dibasic organic acids showed higher 
critical voltages than the corresponding 
salts of monobasic acids, and a much bet- 
ter action than the salts of dibasic sul- 
phuric acid. According to the researches, 
it appears—at least for acids of lower 
basicity—of much importance whether 
the acid be organic or inorganic. Experi- 
ments conducted with many salts of acetic 
acid show that the action of the cell de- 
pends upon the cation present. The same 
is true of other monobasic acids. Ex- 
periments made with the so-called aro- 
matic series of organic. acids, which were 
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suggested bv Pollak, showed that the 
presence of one or more halogen or amido 
groups in these acids affected the action 
of the cell deleteriously. The action of 
the aromatic acids is improved by an 
oxy group. It has been said that the 
action of any cell in which the electrolyte 
contains a mixture of salts is dependent 
upon that salt giving the poorest results. 
This is not entirely true, for the amount 
of the various salts affects the performance 
of the cell; for example, with a mixture 
of barium and strontium acetates, the ratio 
being twenty to one, the critical voltage is 
sixty-five. It decreases with decreasing 
ratio until it becomes fifteen volts with a 
proportion of two to one. The tem- 
perature of the anode also decreases, 
though not as rapidly as the critical volt- 
age. These researches, while not com- 
plete, indicate that the electrolyte has an 
important influence on the performance 
of the cell—Translated and abstracted 
from the Elektrotechnischer Zettschrift 
(Berlin), August 10. 
a 
General Education for Engineers. 

The desirability of giving engineering 
students a broader general knowledge is 
here discussed by Professor Charles D. 
Marx. The author thinks -that the 
graduate of a high school who takes up 


engineering studies should be required to- 


broaden his intellectual horizon before be- 


ginning his professional work. However, . 


the difficulty of bringing this about 1s 
great. It is not thought that the intro- 
duction of the elective system has helped 
the matter. The tendency toward early 
specialization is constantly increasing, not 
only in the technical schools, but in the 
schools of arts and sciences. This tend- 
ency makes it more difficult for general 
information, such as is desirable, to be 
given to the engineering student, and this 
condition seems to the author to argue 
against the union of technical schools, pure 
and simple, with general universities. It 
is thought that the tendency of our uni- 
versities to follow in the wake of the 
German universities is making them un- 
fit for doing the so-called general cul- 
ture work, not only for engineering 
students, but for all students; that the 
specialists in all lines of work are be- 
coming narrow, and the giving of gencral 
culture courses is discouraged. While 
great specialization is necessary in carry- 
ing on work of the highest character, it 
is not thought that the men who do this 
are the best suited for imparting general 
information to the younger men. The 
courses which they offer are not suitable, 
and special courses should be provided. It 
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is not necessary for the students in these 
courses to know the methods of study, but 
they should know the results of such 
study. The author also urges that there 
be included in the general courses some 
engineering instruction. While it is not 
possible for us to become a nation of 
engineers, it is desirable that all educated 
persons should have some general knowl- 
edge of engineering. He can not be a 
truly educated man who is ignorant of 
the conditions which surround him, and of 
the methods by which his daily intellectual 
and physical needs are met. This train- 
ing should not be given for the purpose 
of making half-baked experts, but for 
teaching the student the importance of 
solving the problems of manufacture, dis- 
tribution and transportation. These prob- 
lems stand for the providing of material 
and mental food for the masses, the bet- 
terment of their conditions of living, for 
healthier homes, for the intellectual growth 
which is made possible by freeing man 
from soul and mind-killing drudgery. 
Public service is what engineering stands 
for, and doubtless the cultural effect of 
such work will be admitted. Moral in- 
tegrity does not necessarily go with cul- 
tural training, so-called. The danger to 
the community lies not in the character 
of the work, but in the character of the 
man; and the nation is in no danger, even 
if it be largely a nation of engineers, as 
long as these men are men of character.— 
Abstracted from the Popular Science 
Monthly (Lancaster), September. 
| a 
Dissimilar Electrodes, Valve Cells and 
| Metal Vegetation. 

Some time ago Herr W. Holtz noticed a 
peculiar action when electrolyzing a salt 
with electrodes of unequal size. The 
smaller electrode became covered with a 
brown deposit. Upon looking into the 
literature of the subject, he found that the 
effect had. been noticed previously by 
various observers, but the matter seemed 
to be sufficiently interesting to lead him 
into a very complete investigation. The 
phenomenon really belongs to the same 
class to which the aluminum interrupter or 
rectifier is assigned, and Herr Holtz found 
that fairly satisfactory rectifiers could be 
made by using any one of a large number 
of electrolytes or metals. Some of his 
experiments are piven here. They includ> 
cells containing electrolytes of different 
concentrations of sulphuric acid, and elec- 
trodes of platinum. In all of these the 
direction of current—which in this case 
was direct—was passed in one direction 
first and then reversed, and the action of 
the cell in impeding its flow was observed, 
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as well as the change at the two electrodes. 
It was found in each case necessary to 
clean thoroughly the electrodes before pro- 
ceeding with the experiments, otherwise 
concordant results could not be obtained; 
and in any case widely varying values were 
secured under what appeared to be pre- 
cisely similar conditions. The latter 
trouble, it is explained, is due to the very 
small area of the smaller electrode, where 
shght changes will produce great differ- 
ences in the effect. In certain of his ex- 
periments, conducted on the same elec- 
trodes, but with electrolytes of different 
concentrations, the valve action changed 
progressively with the concentration. In 
others a maximum point seemed to be 
reached where a further increase in the 
concentration caused a decrease of the 
phenomenon. In another case, in which 
aluminum chloride was the electrolyte, 
the cell acted as a reversed aluminum cell. 
The concentration of this solution was 
ten per cent; at no time was the current 
entirely interrupted. Cells constructed of 
copper and copper sulphate, copper 
chloride and copper nitrate behaved vari- 
ously. Experiments were also conducted 
with electrolytes of various organic acids. 
The researches, while not complete, lead 
to some interesting generalizations. Half 
of the metals show this effect when the 
anode is the smaller electrode; the other 
half when the cathode is the smaller. 
Many metals show this effect with certain 
concentrations or at certain voltages, but 
not at others. Generally the valve action 
is the greater the greater the concentra- 
tion and the lower the potential. Very 
satisfactory cells of this kind, for low 
potentials, have been constructed of iron, 
lead, nickel, antimony and bismuth m a 


one per cent solution of sulphuric acid. 
Copper, copper sulphate and copper 
chloride behave well with average poten- 
tials. With some of the metals metal- 
trees form on the small cathode. Some 
give a deposit of dust; others a spongy 
coating. If the action is due to the anode 
it is thought to be brought about by a 
coating of some oxide of the metal, if 
it is due to the cathode it is brought about 
bv a laver of oxygen.—Translated and ab- 
stracted from the Physikalische Zeitschrift 
(Leipsic), August 1. | 
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With a direct current of sixty to seventy 
volts, by using two parts bauxite and three 
parts chromite, a fifty per cent ferro- 
chrome is obtained, which incidentally 


takes up the silicon from the bauxite. The 
aluminum produced at the same time is 
ninety-eight to ninety per cent pure, and 
is colored rose red by a trace (not over 
0.1 per cent) of chromium sesqui-oxiile. 
It can be purified by remelting and keep- 
ing it covered with aluminic material, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. | 


The Westinghouse Electricand Manu- 
facturing Company at the Lewis 
& Clark Exposition. 

The development of apparatus for the 
generation, distribution, control and appli- 
cation of electrical power has been so 
rapid that engineers, station managers, 
power users and the engineering public 
in general have been compelled to keep 
constantly in touch with the electrical 
field 
times. 


in order to remain abreast of the 

The latest and most improved 
products in every line of industry may 
always be seen at expositions and fairs, 
which are great educational factors. At 
the Lewis and Clark Exposition, Port- 
land, Ore., in the building devoted to 
machinery, electricity and transportation, 
the Westinghouse Electric and Manufac- 
turing Company occupies 1,500 square feet 
of floor space. This section is devoted to 
the display of many kinds of generators, 
motors, controllers and instruments of 
every description. 

Starting in at the main entrance to the 
exhibit attention is attracted by the most 


prominent and most interesting feature of 


the display, a 400-kilowatt Westinghouse- 


Parsons turbo-generator unit. This out- 


ever been produced for transforming the 
energy of steam into that of the electric 
current. To the left is a showcase con- 


electrically operated distant-control, auto- 
matic, oil circuit-breaker, designed to open 
a 200-ampere, 33,000-volt circuit. 


THE WESTINGHOUSE ELECTRICAL EXHIBITS AT THE LEWIS AND CLARK EXPOSITION. 
CURRENT AND DIRECT-CURRENT GENERATORS AND MOTORS IN THE FOREGROUND. 


ALTERNATING- 
600- 


HORSE-POWER STEAM TURBINE AT THE LEFT, IN THE REAR. 


THE WESTINGHOUSE ELECTRICAL EXHIBITS AT THE LEWIS AND CLARK EXPOSITION. 


600-HORSE- 


POWER STEAM TURBINE UNIt OPENED FOR INSPECTION. 


fit represents the most efficient and most 
economical type of apparatus which has 


taining all the standard types of portable 
instruments, and just behind this is an 


Passing on down the aisle we sce a No. 
92, fifty-horse-power, direct-current and a 
No. 
nating-current, single-phase, series-rail- 


107 seventy-five-horse-power alter- 


way motor, and a switch group of the 
multiple-control system. To the right is 
a group of type S motors, including a 
vertical-type machine, a twenty-five-kilo- 
watt rotary converter, and a two-kilowatt 
type S generator direct-connected to an 
Ohmen high-speed engine, manufactured 
by the Ohmen Engine Works, San Fran- 
cisco, Cal. Across the aisle is a motor- 
generator set, consisting of a 150-horse- 
power induction motor and a 100-kilowatt, 
direct-current, engine-type generator ; and 
in immediate succession are a group of 
type R direct-current motors, one-sixth to 
one horse-power, a 120-kilowatt, revolving- 
field, self-contained, alternating-current 
generator, and a 100-horse-power type HF 
induction motor. At the extreme rear the 
Sanitary Device Manufacturing Company 
displays in conjunction with this exhibit 
an automatic dust-removing plant driven 
by a type S motor. 

In the rear section are also some distinct- 
ive types of Westinghouse transformers, 
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including a 110-kilowatt, air-blast trans- 
former, a number of type OD, type N, 
manhole type, and five OD transformers, 
ranging from seven and one-half to twenty- 
five kilowatts, are mounted on the wall. On 
turning to the left and walking toward 
the main entrance may be seen a group 
of induction motors, types H and CCL for 
constant-speed work, and types F and C 
for variable-speed service. A line of 
special motors, both alternating current 
and direct current, for crane service is 
also shown. Standard switchboard instru- 
ments, comprising voltmeters, wattmeters, 
ammeters, power-factor meters, etc., are ar- 
ranged on display boards against the wall. 
In the controller section are found an oil- 
immersed autostarter for use with the 
CCL motors, a rheostatic controller for 
the type HF motor, an elevator controller 


used with type F motors, an automatic 
pump controller and: finally a three-wire 
double-voltage controller for use with 
direct-current motor in  machine-tool 
drive. Near the centre of the exhibit is a 
rope hoist manufactured by the Denver 
Electric Company, to which is connected 
a No. 103-A type F induction motor. 
Various classes of fuses artistically ar- 
ranged on a board, a double-throw oil- 
switch, a static interrupter, choke coil and 
lightiling arresters complete the display. 
The exhibit is illuminated by two large 
“Westinghouse” display signs, and by 
series-multiple arc lamps suspended from 
artistic goose-neck posts. It might be 
mentioned in this connection that the en- 
tire building is lighted by a ii 
lamps of similar pattern. 
<> 


An Incandescent Concentric Diffuser. 
The incandescent concentric diffuser re- 
cently designed by the General Electric 
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been bothered by the problem of adequate 
illumination under mezzanine floors, in 
basements, and similar places, where low 
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ceiling in addition to giving an excellent 
distribution of light. 
The diffuser can be installed near the 
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CHART SHOWING VARIATION OF LUMINOUS EFFICIENCY. 


studding eliminates the arc lamp, and 
large area the separate incandescent lamp. 

Grouping incandescent or Meridian 
lamps necessitates for the best results a 
reflector with the widest possible range 
of lower hemispherical distribution. 
This new incandescent concentric dif- 
fuser, with its corrugations of progres- 
sively increasing amplitude, appears to be 
exactly what was needed. 

The diffuser is twenty-six 
inches in diameter, and is 
made of steel, coated with 
high-grade Austrian air-dried 
enamel, which does not turn 
yellow, but becomes whiter 
with age. The black deposit 
which usually accumulates on 


ceiling or on any extension rod, and any 
standard make of cluster with four-inch 
hase can be used. The best effects have 
been obtained with one twenty-five or fifty- 
candle-power Meridian lamp in the lower 
socket, and three, four or five standard 
frosted eight, sixteen or thirty-two-candle- 
power incandescent lamps set radially, as 
shown in the illustration. 

From the chart it will be seen that the 
lower hemispherical-candle-power has been 
increased about forty per cent and that 
the general distribution of downward 
light has been greatly improved. 

The radial lines shown in the chart 
correspond to angles of ten degrees in ele- 
vation, being marked in degrees of arc 
above and below the horizontal. The dis- 


Two VIEWS OF THE INCANDESCENT CONCENTRIC DIFFUSER. 


Company, Schenectady, N. Y., and illus- 
trated herewith, will prove of great 
interest to those who have in the past 


the ceiling above the lamps is received by 
the diffuser, from which it can be readily 
washed off, so the diffuser protects the 


tance along these lines from the centre 
to a point on the curve represents the 
intensity of candle-power in that direc- 
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tion. For instance, referring to the solid 
line curves, we find that at sixty degrees 
below the horizontal the cluster alone gives 
eighty-five candle-power. This may be 
read either at the right or left-hand side 
of the sheet. When the diffusér is used 
this is increased to 136 candle-power, 
showing a gain of sixty per cent in this 
particular direction. While it is not ad- 
vantageous to have all the light concen- 
trated directly beneath the lamp, it is 
obvious that the most useful light is that 
thrown below the horizontal and that the 
light thrown above the horizontal can not 
be utilized except as it is reflected down- 
ward from the ceiling. 
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A Complete Electric Kitchen for the 
Ontario Power Company. 

The Niagara Construction Company, 

Limited, of Niagara Falls, South On- 


tario, Canada, has placed with the Prome- — 


theus Electrice Company, 39 Cortlandt 
street, New York city, an order for a 
complete electric kitchen sufficiently large 
to prepare meals for fifty persons, and 
which will be used on the occasion of the 
opening of the new power station of the 
Ontario Power Company. 

The equipment consists of an angle-iron 
table eighteen feet long, on which are 
mounted three five-gallon urns with inner 
vessels for milk, coffee and hot water; one 
oven capable of taking twenty-five-pound 
roasts or the equivalent; two large copper 
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vessels for boiled dinners; three twelve- 
inch by thirteen-inch broilers; one plate- 
warmer forty-five inches by sixteen inches 
by thirty inches; and one steam table five 
feet long by two feet wide, designed to 
take four food compartments. 

The total outfit is designed for a con- 
sumption of twenty-seven kilowatts, and 
the output will be controlled separately by 
means of switches and keys. 
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Street Railways in Manila. 

A long step forward in the Americaniz- 
ing of the Filipino was celebrated recently 
at the official opening of the Manila street 
railway. The plant of the Manila Elec- 
tric Railway and Light Company not only 
serves the purpose of supplying adequate 
transportation and lighting service to 
Manila, but it justifies the belief of the 
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small sum, because it was almost twice 
as much as they were accustomed to re- 
ceive. The main trouble was to keep them 
at work steadily. With their increased 
wages they felt that two or three days of 
consecutive labor was quite sufficient. By 
allowing them to observe innumerable 
feast days, and letting them take a rest 
in the middle of the day when the heat 
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ELECTRIC CAR, MANILA, P. I., wits FILIPINO CONDUCTOR AND MOTORMAN. CAR BARNS IN BACE- 
GROUND, CONSTRUCTED OF STEEL AND CONCRETE TO AVOID DESTRUCTION BY WHITE ANTS. 


White company’s engineers that it was 
possible to educate the Filipino so that 
he could undertake skilled work as well 
as that of an ordinary laborer. It is ex- 
tremely gratifying to note that many Fili- 
pinos are now employed in the capacity 


of carpenters and machinists, as well as 
conductors and motormen on the cars. 
During the last two and one-half years 
some 1,500 to 2,000 of the “little brown 
men” have been occupied in erecting the 
power-house and car barns and installing 
a complete electric system. Their wages 
ranged from fifty to seventy cents per day, 
varying according to their occupation. The 
Filipinos were well satisfied with this 


was intense, the foreman found that they 
were more willing to work. 

A hard problem was to find a wood for 
ties and poles, and also for the car bodies, 
which would withstand the assault of the 
white ant and be practically weatherproof. 


As an experiment, three kinds of wood 
were used for ties: the native wood called 
molave, California redwood, and an 
Australian wood. Further experimenting 
has been done by treating the ties with 
preservatives such as creosote, jodelite, 
solignum and carbolineum. The rails 
were painted with asphaltum, and in low- 
lying ground were laid in concrete. 

The only wood which seemed to be ant- 
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proof was teak, and the cars were built of 
this material, combined with steel of a 
heavy design which was carefully protected 
with rustproof paint. Teak is a dense 
hard wood which needs no chemical treat- 
ment. It is difficult to work with toois 
and to steam bend, and has such a beauti- 
ful appearance that the cars were finished 
in the natural color wherever possible. 

The Manila climate is intensely hot, 
and hurricanes are a common occurrence. 
The majority of the equip- 
ment consists of open cars, 
but several convertible and 
semi-convertible cars are 
being used for experimental 
purposes. Absolute 61m- 
plicity was the keynote of 
the designs for the cars, so 
that there would be no difh- 
culty in keeping the cars 
clean. The heavy, driving 
storms occur so frequently 
that extra precautions were 
taken to secure the comfort 
of the passengers. All cars 
are vestibuled and equipped 
with curtains of Pantasote 
mounted on extra heavy slats 
which will resist the strong- 
est wind. The gutters, water ducts, and 
cables for curtains are made of non-rust- 
ing metals, and the dashboards of extra 
heavy eteel. There is a considerable over- 
hang to the monitor roofs, and the ven- 
tilation is so arranged as to readily dis- 
pose of any water which may collect. 

The Manila Electric Railway repair 
shops are thoroughly equipped to design 
and build their own cars, and are con- 
ducting experiments with a view to using 
native woods. The present equipment 
consists of ninety-five passenger cars fur- 
nished with Westinghouse two-motor 
equipments throughout. On account of the 
lower price of teak wood in Europe most 
of the car bodies were purchased there, 
but the trucks were purchased in America. 
The power-house contains four Westing- 
house turbo-generators which produce ap- 
proximately 4,000-horse-power electricity 
for general power purposes, and lighting 
is furnished by the company as well as 
the power for the street railroad. The 
power-house, car barns, and other build- 
ings are built entirely of steel and con- 
crete, all metal being painted to guard 
against deterioration. 

Viewed as a whole, or in detail, the 
plant of the Manila company, which was 
built and is being operated by J. Q. White 
& Company, of New York, is fully up to 
the most advanced standard of American 
practice, and it is a matter of. no small 
importance that the Filipinos should have 
in their capital city such an object lesson 
and training school in up-to-date mechan- 
ical engineering. 


ELECTRICAL REVIEW 
American Dynamos in an Oriental 
Printing House. 

The accompanying illustration shows 
a photograph taken in the power plant of 
the Bureau of Public Printing at Manila, 
Philippine Islands. This photograph was 
made by Mr. Earle L. Tatum, electrical 


engineer in charge. The plant includes 
two standard fifty-kilowatt Crocker- 


Wheeler generators. One was installed 
last year, and the other in 1901. 


It ìs 


CROCKER-WHEELER DYNAMO AND NATIVE ATTENDANT, 
BUREAU OF PUBLIC PRINTING, MANILA, P.I. 


significant of the simple design of these 
machines that, after being shipped half- 
way around the world, they may be op- 
erated by the natives, whose mechanical 
experience seldom comprehends anything 
more intricate than a wooden plow. The 
native shown in the picture is quoted by 
Mr. Tatum as saying: “Me sabe Crockerne- 
Whelem electricidad maquina,” which, 
roughly translated, means “there is noth- 
ing I don’t know about Crocker-Wheeler 


machines.” : 
i > 


The Trumbull All-Copper Battery 
Switch. 

The accompanying illustration gives a 

good idea of the all-copper battery switch 


ALL-CoPpPER BATTERY SWITCH. 


made by the Trumbull Electric Manu- 
facturing Company, Plainville, Ct. In 
this new switch the weak points prevalent 
in baby knife-switches have been eliminat- 


361 


ed. The front clips are self-adjusting, 
ensuring good contact. The binding con- 
tacts project from the base, making it 
easy to fasten the wires, which enter from 
the back through holes left for this pur- 
pose. The handle is strengthened by 
having the fastening screw extend nearly 
the entire length, and ensures its not 
breaking under any strain received in or- 
dinary use. 

The Trumbull company has moved into 
its new factory at Plainville, where, with 
increased facilities, it will be able to turn 
out its specialties in quantities to satisfy 
any demand. 


Me 


An Electric Car Brake. 

For some time there has been in opera- 
tion on a car of the Toronto Suburban 
Railway a new electric brake patented by 
George C. Royce, and which is the subject 
of Canadian patent No. 94,152. The 
brake consists of a small double-wound 
motor, to which a chain-winding shaft is 
geared, having a dog wheel and brake 
wheel attached to its armature shaft, and 
a separate small controller and regulator. 
The brake occupies a very small amount 
of space, and can be installed under the 
platform of any double-truck or single- 
truck car. 

The current required to operate the 
brake is drawn from a trolley line, but 
should the trolley pole accidentally leave 
the wire or the power go off the current 
is then drawn from the car motors acting 
as generators to apply the brake. In 
either case only an impulse of current is 
required to make the application. The 
current is not needed to hold the brake 
on, as the dog wheel and brake wheel on 
the armature shaft of the brake do this; 
hence the consumption of current is very 
small. 

There are only two notches on the brake 
controller, and an effective braking is se- 
cured no matter which of the two notches 
is used. In case of an accident, the trolley 
pole coming off, the power going off, or 
the brake shoes suddenly becoming in- 
operative by the brake chain breaking, 
the motorman has still the use of a power- 
ful braking system by turning the brake 
controller handle to the second notch and 
using the car motors as generators to 8p- 
ply the brake. 

When the car is stopped, on whatever 
grade, it is held until released by the 
mechanical dog wheel and brake wheel at- 
tachment. A switch is connected with the 


brake, by which the motorman can adjust 
the shoe pressure to suit the changing con- 
dition of the rails, reducing the chances 
of the car skidding. 
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: Suction Gas Producers. ` 

Suction gas producer plants are being 
successfully introduced in this country on 
account of their simple working and great 
economy in running and maintaining ex- 
penses. They are used in connection with 
a gas engine for developing power for all 
kinds of industries and shops. 


A suction gas producer is work- 
ing successfully in the machine 
shop of F. W. Horstmann C'om- 
pany, East Newark, N. J. This 


shop which was using illuminating gas, 
in connection with a gas engine, is using 
now a gas producer. The plant which was 
built by Dr. Oskar Nagel, of New York 
city, is working according to the guarantee 
given with the plant, that is, the develop- 
ment of one brake-horse-power-hour from 
one and one-quarter pounds of anthracite 
(pea) on full load, one and one-third 
pounds on three-quarter load, and one and 
one-half pounds on half load. 

The plant has a capacity of twenty 
horse-power and consists of a hand-blower, 
producer with evaporator on top of same 
and a scrubber which is shown. The over- 
flow water-pot, which belongs to the plant, 
is in the pit between the producer and 
the scrubber, and a small equalizing tank 
is connected on the floor below to the 
engine so as to connect the scrubber with 
the engine. 

By the sucking action of the engine the 
air is drawn over the surface of hot water 
in a water-jacket and saturated with 
steam, and this saturated mixture of 
steam and air is drawn through the fuel 
whereby the producer gas is generated. 
From the producer the gas goes through 
‘the serubber which is filled with coke, and 
where it is freed from dust and tar by 
means of water. From the scrubber the 
gas goes through the equalizer, which is 
a simple iron drum, to the engine. 

This plant is provided with a hopper 
which is sufficiently large so as to contain 
fuel for the whole working-day, so that 
no refilling of coal is required during the 
working-hours. After shutting down over 
night the lower door is kept somewhat 
open and also the valve leading to the 
flue so as to keep up a little draft and 
maintain the fire. In the morning before 
starting up, the fire is cleaned from the 
ashes and the hopper is filled with coal, 


and then the fire is blown hot for about 
ten to fifteen minutes by means of a hand- 
blower until the gas is burning well at 
the test cock, and then the engine is 
started as usual. 

During the working-day the plant does 
not require any attention except cleaning 
the grate once or twice a day. 


ELECTRICAL REVIEW 


Flexible Steel-Armored Hose. 

The extreme heat generated by steam 
under pressure causes the inner tube of 
steam hose to lose its elasticity because of 
the rubber becoming over-vulcanized or 
burned. This is particularly the case if 
the inner hose is subjected to a higher 
steam pressure than is employed in vul- 
canizing. The steam creates considerable 
expansion, and when the pressure is re- 
leased, the inner tube of the steam hose 
loses its life and elastic qualities, and 
breaks up. As soon as the steam is turned 
on again it enters the interior of the hose 
through these breaks, and tears the rubber 
away from the cloth insertions. The rub- 
ber then disintegrates, eventually getting 
into the steam chest of the drill, causing, 
in some cases, damage and loss of time. 
The tearing away of the inner tube leaves 
the cloth insertion bare, and in a short 
time the hose will become useless, as the 
steam will blow such a hose with a 
damaged inner tube to pieces. 

With the new type of hose known as 
flexible steel-armored hose the nature of 
the armor prevents’ expansion, and the 
armor strips are so tightly interlocked 
that it is impossible for the steam to blow 
the hose apart. Steam hose, in being 
dragged around rocks and other obstruc- 
tions, is liable to kink. This kinking will 
in a short time break the hose from the 
outside. The hose then becomes unable 
to stand the necessary pressure, and bursts. 
With the flexible steel-armored hose this 
kinking is overcome, as the nature of the 
armor maintains a uniform internal 


_ diameter and makes it impossible for the 


hose to kink in the armor. 

Flexible steel-armored hose is remark- 
able for its durability, the armor eliminat- 
ing the destructive strain of expansion, 
protecting the rubber lining from externa! 
injury, and making it a proposition that 
may be relied upon in emergency. If ıt 
should so happen that the inner rubber 
hose becomes damaged, the flexible steel! 
armor prevents an open rupture, with the 
result that sufficient steam pressure is 
maintained to continue the use of the hose. 
A drill or other machine can thus be used 
with a damaged hose until it is conve- 
nient to replace it with another piece. 

The Sprague Electric Company, 527 
West Thirty-fourth street, New York 


city, is the manufacturer of this hose. 
——__ —-<- 


The Pusey Regulator. 

The Pusey voltage regulator, manufac- 
tured by the Pusey Voltage Regulator 
Company, 618 Fidelity Building, Phila- 
delphia, Pa., is practically composed of 


Vol. 47—No. 10 


three working parts—the beam, controlled 
by the solenoid for making electrical con- 
tact; the reversible motor, for working 
the gear; and the clutch, to be attached 
to the rheostat and connected to the motor 
by means of a chain of gears. 

The beam is operated by a solenoid 
which makes an immersion contact. One 
contact is placed at each end of the beam. 
Each of the immersion contacts is con- 
nected to one or the other side of the re- 
versible motor. These contacts are spark- 
less, enabling them to last indefinitely. 

In series with the beam and motor is 
an electrical contact composed of a plati- 
num pointed thumb-screw and spring 
placed on the solenoid and under the 
side of the beam, which makes a down- 
ward plunge when the solenoid is deener- 
gized. The purpose of this is to break the 
direct current through ‘the beam so that 
there is no current through the beam ex- 
cept when the solenoid is energized. This 
is to prevent the motor from running in 
case the circuit through the working 
solenoid should become broken. 

There is a small rheostat placed in 
series with the working solenoid, the pur- 
pose of which is to adjust or set the 
solenoid to operate on different ie ae 
The direct current flowing through the 
beam is for the purpose of running a re- 
versible motor and passes through a con- 
tact which is placed upon the solenoid. 


The machine is sensitive to one-quarter 
of one per cent and may be regulated by 
raising or lowering the immersion con- 
tacts. 

The regulator is mounted on a marble 
slab in sizes to fit the switchboard panels. 
If this construction is not desired, the 
apparatus can be made as an independent 
board as shown in the accompanying il- 
lustration. 


oo 


A “ Show ” Plant for Newark, N.J. 

Mr. S. H. M. Agens, of the Electric 
Motor and Equipment Company, Newark, 
N. J., has bought for the Newark arcade 
now being erected in that city for Colonel 
Frederick G. Agens, two fifty and one 
twenty-five-kilowatt General Electric gen- 
erators, to be direct-connected to two 
cighty-horse-power and one forty-horse- 
power Armington & Sims automatic high- 
speed engines. The boilers are being 
made by Theo. Smith & Sons Company, 
Jersey City. The wiring will be done by 
the Beaver Construction Company, of 
Newark. It is Mr. Agens’s intention to 


use throughout, for store and corridor 
lighting, the new high-economy Edison 
lamps, with the Holophane reflectors. It 
will be a “show” plant in which there will 
he more than local interest. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TOLEDO LIGHT COMPANIES MERGER—Articles of consoli- 
dation have been issued for the Toledo Electric and Heating Com- 
pany, a combination of the Toledo Gas Light and Coke Company, 
the Citizens’ Light Company, and the Toledo Heating and Lighting 
Company. The consolidated company is capitalized at $2,500,000. 


EXTENSIVE DAM TO BE BUILT ACROSS THE SUSQUE- 
HANNA RIVER—A large dam will be built across the Susquehanna 
river, about twelve miles from York, Pa., costing about $2,500,000. 
lt is expected that the dam will be finished in two or three years, 
and it is announced that one of the largest power plants in the 
world will be built at this site. Harvey Fisk & Sons, of New York, 
are said to be the managers of the syndicate, which is under- 
writing $10,000,000 of bonds for the carrying out of the work. 


POWER PLANT ON PINE RIVER, MICH.—A plan is under way 
to establish a power plant in the Menominee iron range at Pine 
River Falls, eight miles from Florence, Wis. It is estimated that 
12,000 horse-power can be developed. It is said that this power will 
be used to supply Florence, Wis. and Crystal Falls and other 
Michigan towns. It will also supply current for an interurban line 
running from Iron Mountain through Florence County to Crystal 
Falls. A. E. Edmonds, of Rhinelander, is said to be at the head 
of the project. 


EXTENSIVE TRACTION DEAL-—lIt is announced that four 
Boston-controlled traction properties in Indiana and Ohio have been 
sold to the United Gas Improvement Company, of Philadelphia, Pa. 
The properties involved are the Indianapolis & Western Traction 
Company; the Columbus, Buckeye, Lake & Newark; the Indianap- 
olis & Northwestern, and the Columbus, Newark & Zanesville, all 
built and managed by Tucker, Anthony & Company. It is under- 
stood that the sale involved the transfer of about $14,000,000 in 
cash and securities. 


STREET RAILWAY CORPORATION 
stood that plans are under way to effect a combination of electric 
street railway and gas plants in western Pennsylvania and eastern 
Ohio. The consolidation will control something like thirty corpora- 
tions, including 175 miles of street railways, and will have a capital 
stock of $10,000,000. The name of the new company will be the 
Mahoning & Shenango Railway and Light Company. The railways 
touch Youngstown, Sharon, Levittsburg, Warren, Niles, New Castle, 
Girard, Strothers, Lowellsville and Wampum, and the consolidation 
will include the lighting plants of the cities. It is announced that 
August Belmont, Myron T. Herrick, Murray Verner and James 
Parmelee are interested in the combination. 


THE ATLANTIC TELEPHONE COMPANY—The Atlantic Tele- 
phone Company, the new independent telephone corporation which 
is trying to secure a franchise to operate in New York city, has 
filed plans and will present its case before the board of estimate 
at its meeting on September 15. The number of exchanges proposed 
for Manhattan is eighteen; for Brooklyn, fourteen; for Queens, 
nine; for Richmond, four, and for The Bronx, six. Wherever possi- 
ble the wires of the company will be laid underground. The 
number of miles of wire in the different boroughs will be as follows: 
Manhattan, 30,000 miles; Brooklyn, 15,000 miles; Bronx, 7,500 
miles; Queens, 2,000 miles; Richmond, 1,500 miles. The officials 
of the company estimate the number of telephones that will be in 
operation in the different boroughs after the company has been in 
operation five years as follows: Manhattan, 55,000; Brooklyn. 
30,000; Bronx, 15,000; Queens, 5,000; Richmond, 1,000. 


MEXICAN ELECTRICAL NOTES—Canadian and American 
capitalists are interested in a new railway in Mexico, to be called 
the Morelia & Tacambaro Railway, the capital of which will be 
$11,000,000. The directors are J. L. Greatsinger, Brooklyn; A. J. 
Peyton and C. D. Knapp, Jr., New York; C. C. Frick, H. H. Shindel 


MERGER—It is under- 


and Henry H. Weber, York, Pa.; C. M. Heat, Trenton, N. J.; D. S. 
Cook, Wrightsville, Pa.; E. J. Chamberlain and G. E. Fauquier, 
Ottawa Canada. E. J. Chamberlain is president; G. E. Fauquier. 
vice-president and general manager; J. L. Greatsinger, second vice- 
president, and C. D. Knapp, Jr., secretary. The total length of the 
line is to be 225 miles. It is planned to comp‘ete it in eighteen 
months. The new line will run north and south from Irapuato, in 
the state of Guanajuato, to Tacambaro, in the state of Michoacan. 
A concession has been granted to the Mexico E-ectric Tramways, 
Limited, for the construction of new lines in the Santa Maria 
quarter of Mexico City. The period of the concession is until 
February 4, 1982. The construction of the first circuit must be 
completed within three years from the date of the issue of the 
contract. l 


NEW PUBLICATIONS. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS—The proceeding of the annual meeting of the Association 
of Railway Telegraph Superintendents, held at Chattanooga, Tenn., 
May 17 and 18, 1905, has been published. In addition to the con- 
vention data there are a copy of the constitution and by-laws and 
a list of members. 


REPORT OF PUBLIC LECTURES, DEPARTMENT OF EDUCA- 
TION—The Department of Education of the city of New York has 
published a report of the public lectures given during the season 
1904-1905. The report is compiled by Henry M. Leipziger, Ph. D., 
and contains a list of the subjects and lecturers, with a commentary 
upon the scope and value of the work. A summary shows an 
attendance at the free lectures as follows: borough of Manhattan, 
490,572; borough of The Bronx, 171,498; borough of Brooklyn, 327,- 
063; borough of Queens, 124,513; borough of Richmond, 40,345; a 
total attendance, at 4,645 lectures, of 1,153,991. 


THE MICHIGAN CENTRAL (the Niagara Falls route) has 
published a handsome folder containing time-tables and data con- 
cerning all of its connecting lines. This folder also announces No. 8 
“The Wolverine,’ a new fast train from Chicago to Detroit and 
Michigan points; the equipment consists of buffet library car, parlor 
car, smoking car and first-class coaches. From Grand Rapids, Bay 
City, Saginaw and Detroit this train will carry high-class sleep- 
ing cars to New York. C. F. Daly, Chicago, Ill., is passenger and 
trafic manager; O. W. Ruggles, Chicago, Ill., is general passenger 
and ticket agent, and J. W. Daly, Buffalo, N. Y., is chief assistant 
general passenger agent. 


THE POWER OF AN IDEAL—The Moody Corporation, New 
York city, has published a most interesting brochure, entitled “The 
Power of an Ideal,” describing the development of its work in dis- 
pensing financial statistics. The Moody Corporation began business 
in the spring of 1900, under very inauspicious circumstances. In 
the fall of that year the first issue of ““Moody’s Mannual” appeared. 
This publication won instant success, and to-day is considered one 
of the most valuable of books of reference. The company has added 
other annuals to its list of publications, and has now under its 
control an important publishing business requiring the facilities of 
a large plant and a host of skilled employés. 


EDUCATIONAL. 


OHIO STATE UNIVERSITY—The Ohio State University, Colum- 
bus, Ohio, has issued an announcement of courses offered in the 
college of engineering for 1905-1906. These include architecture, 
ceramics and chemical, civil, electrical, mechanical and mining engi- 
neering. In addition courses are offered in industrial arts and 
manual training. The entrance examinations will be held Sep- 
tember 12, 13, 14 and 15. The fall term opens September 18. 
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TELEPHONE AND TELEGRAPH. 


TOLEDO, OHIO—The Toledo Home Telephone Company is pre- 
paring to erect a new three-story building. 


CUERO, TEX.—The Southwestern Telephone Company has a 
force of men at work remodeling its exchange. 


UTICA, N. Y.—The Central New York Telephone and Telegraph 
Company will build a telephone line to Frankfort Hill. 


HEPBURN, PA.—The Ralston Telephone and Telegraph Com- 
pany expects to extend its lines to Hepburn in the near future. 


WATERTOWN, S. D.—A franchise has been granted to the West- 
ern Union Telegraph Company to operate messenger service boxes 
within the city limits of Watertown. 


TONAWANDA, N. Y.—The Bell Telephone Company has been 
granted permission to string a series of six cables into the town 
and install a new central energy system. 


PARSONS, KAN.—The Parsons city council has granted a fran- 
chise to the Missouri & Kansas Telephone Company, allowing the 
company to do business in the corporation limits for twenty years. 


LANCASTER, N. Y.—The Frontier Telephone Company has 
applied to the Lancaster village board for a franchise. Lancaster 
is the only village in the county without a competing telephone 
company. 


KINGSTON, N. Y.—Officers have been elected by the Citizens’ 
Standard Telephone Company, as follows: Mortimer C. Drake, 
president; Thomas M. Brush, vice-president; Charles Reynolds, 
secretary and treasurer. 


ATLANTIC CITY, N. J.—The service of the Western Union 
Telegraph Company between Atlantic City, New York and Phila- 
delphia has been increased by five new copper wires, which lead 
into the local office. Three of the new wires go to Philadelphia, 
and two go to New York. 


MARION, IND.—It is announced that the Converse Telephone 
Company has been merged with larger interests, and that the new 
company will enter the Marion field. O. L. Barger, who has owned 
the Converse company, has transferred his stock into the new com- 
pany and will continue actively with the organization. 


DALLAS, TEX.—The business men of Dallas, Tex., have organ- 
ized the Texas Consolidated Long-Distance Telephone Company 
which is now putting in the city 200 long-distance toll stations, 
and building toll lines westward. It is stated that its toll charges 
will be thirty per cent less than those now charged. 


FREDERICKSBURG, VA.—At the annual meeting of the Toluca 
& Fredericksburg Telephone Company, held at Stafford courthouse, the 
following officers were elected: Hugh Adie, president; C. A. Bryan, 
secretary; E. S. Moore, business manager; directors, N. B. Mussel- 
man, R. A. Moncure, T. J. Waller, C. A. Bryan, M. K. Lowry and 
T. A. Groves. 


CORONA, CAL.—The council has decided to advertise a fran- 
chise requested by the Corona Home Telephone and Telegraph 
Company. The franchise provides for poles in the alleys, instead 
of in the streets. It is proposed by the corporation to install a 
modern system and to give a continuous service day and night, 
including Sundays. 


READING, PA.—The Conestoga Telephone Company has secured 
permission from the Baumstown Foot Path Association to erect 
telephone poles along the path from the Pennsylvania & Reading 
station to Baumstown. The company will take this route for an 
extension of its lines to the farmers of Exeter and all through the 
section adjacent to Baumstown. 


SIOUX FALLS, S. D.—The business men of Plankinton have 
organized a stock company, as the result of which that place may 
have a second telephone system. The present system, which is 
owned by J. D. Bartow, a citizen of the town, will be purchased 
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if the price can be agreed upon. Otherwise the stock company 


will establish the second system. 


NEW YORK, N. Y.—Plans have been filed with Building Superin- 
tendent Reville for a new three-story telephone exchange building, 
to be erected for the New York Telephone Company, on Webster 
avenue, in The Bronx. It is to be of brick, with trimmings of orna- 
mental stone, and will have a frontage of fifty-two feet and a depth 
of ninety feet. The cost will be $75,000. 


FULTON, N. Y.—The Fulton common council has granted the 
Empire State Telephone and Telegraph Company permission to 
place its wires in electrical subways. The company was also author- 
ized to construct, maintain and operate lines of telephone wires 
upon, over and underneath the surface of the streets, avenues, 
alleys and public places of the city of Fulton. 


MOBILE, ALA.—At a meeting of the Home Telephone Company 
the following officers and directors were elected for the ensuing 
year: W. C. Polk, president; W. H. Bryant, vice-president and general 
manager; R. L. Douglas, secretary; A. Proskauer, treasurer. The 
last three were reelected. Directors: W. C. Polk, W. H. Bryant, 
P. J. Lyons, J. C. Monteith and Adam Glass. 


SPRINGFIELD, ILL.—The Central Union Telephone Company 
proposes to spend a quarter of a million dollars in Springfield this 
year in the matter of improvements, including underground wires 
in the business district and the erection and equipment of one of 
the most up-to-date telephone plants in the country. The work on 
the underground equipment will commence at once, as will also 
the erection of the building. The latter is to be ready for occu- 
pancy by December 1. 


WILMINGTON, DEL.—By order of the court the Bucks County 
Trust Company, trustee under the mortgage, sold to R. D. Brown 
all the property and franchises of the Standard Telephone and 
Telegraph Company. The price paid was $50,000. This company, 
which went into the hands of a receiver a few months ago, has 
been operating less than four years. Due to competition and inade- 
quate rates the company was not able to meet its current operating 
expenses or to lay aside a fund to offset the depreciation of its 
plant. 


COOPERSBURG, PA.—The Coopersburg Rural Telephone Com- 
pany has started work on its lines to be erected in Coopersburg. 
The holes have all been dug, and the poles will be set up at once. 
This company is composed of ten business men, who will erect 
the line and enjoy free service among themselves. All lines will 
be connected with the Bethlehem exchange of the Bell company. 
Each subscriber will have the privilege of long-distance service at 
the regular rates. When the line is completed other parties will 
be invited to connect at a low yearly rental. 


WHITE PLAINS, N. Y.—Plans have been completed by the 
State Line Telephone Company for the building of a line to connect 
all the towns and villages in Westchester County. In Brewster 
connection will be made with the Putnam County system, which has 
been in course of installation for the past year, and by this means 
with thousands of independent telephones throughout the state. 
This will give the State Line telephone subscribers connection with 
Putnam County through to Newburgh, Poughkeepsie, Hudson, 
Albany and west to Buffalo, where connection can be made with 
independent companies throughout the West. 


NEW MANUFACTURING COMPANIES. 


DENVER, COL.—The Miller-Hoppin Electric Company has been 
incorporated by John Burton Hopkins, Frank F. Miller and James 
E. Bowden. The capital stock is $10,000. 


HARTFORD, CT.—The Rogers Telephone and Electrical Com- 
pany, of Danbury, has filed a certificate of incorporation. It has a 
capital stock of $25,000, and it is organized to manufacture and 
deal in telephones, switches, batteries, motors, dynamos and allied 
articles. The incorporators are N. Burton Rogers and George L. 
Eastman, of Orange, N. J.; C. B. Rogers, and A. P. Davenport, of 
Danbury, and Frank E. Misks, of New York. 
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ELECTRIC LIGHTING. l 
SILVERTON, COL.—The Rockwood Power Company has begun 
the work of extending its lines to Red Mountain. 


ROSE CITY, MICH.—James Monaghan and Frank G. Bell have 
been granted a franchise by the city council to operate a commer- 
cial electric lighting plant, and will install it at once. 


BLOOMINGTON, ILL.—A syndicate of Detroit capitalists, headed 
by Emanuel T. Beyer, has purchased the Union Gas Light and Elec- 
tric Company for $400,000, the amount of the capital stock. 


UNION, ORE.—The Grande Ronde Electric Company has placed 
the order for the necessary equipment to furnish light and power 
to Union. Work will begin at once, and the system will be com- 
pleted within the next ninety days. 


VINCENNES, IND.—A large addition will soon be made to the 
power plant of the City Electric Lighting Company. The contract 
for the erection of the building has been let to A. Combs & Com- 
pany, which will begin work at once. 


HELENA, MONT.—M. H. Gerry, Jr., general manager of the 
Missouri River Power Company, announces that the Light and 
Traction Company’s property in Helena had been sold to J. G. 
White & Company, of New York, for $500,000. 


KALAMAZOO, MICH.—The Commonwealth Power Company is 
about to develop a water power to drive electrical machinery, at 
Ceresco, five miles west of Marshall. The Ceresco water power is 
on the Kalamazoo river, and it is expected that about ninety horse- 
power can be developed. 


BALTIMORE, MD.—The Hennebique Construction Company has 
secured the contract for the erection of the power-house to be built 
for the Consolidated Gas and Electric Light Company at Westport. 
The structure will be of concrete construction and will represent an 
expenditure of about $150,000. 


SUMAS, WASH.—Sumas will be lighted by electricity within 
sixty days. The dynamo for the plant has been purchased, and 
the poles and wire will be erected at once. Power will be secured 
at the Balcom-Vanderhoof shingle mil. A new automatic engine 
has recently been installed in the mill for that purpose. 


CONCORD, N. C.—The city is to have practically a new elec- 
tric light plant. Contracts for the necessary material have been 
let, and bids for the machinery will soon be asked. The plan is 
to light the city with sixty arc lights, the small incandescent burn- 
ers now used in places to give way to a well-arranged system of 
arc lights distributed so as to light the entire city. 


DUNDEE, ILL.—The Dundee council has voted to instruct the 
traction company to install twenty-one new arc lights in locations 
to be designated by the aldermen. Two hundred and forty-seven 
lamps are operated now at the rate of $58 per year. According to 
the terms of the contract the rate shall be reduced to $48 on all 
above 247, so that the new ones will cost the city $10 less each. 


GRAND RAPIDS, MICH.—The M. B. Wheeler Electric Company 
has been awarded the contract for installing a lighting plant at 
Rose City, Mich. It will provide for 500 incandescent lamps for 
both street and residence lighting, the plant being a private enter- 
prise and controlled by Bell and Monaghan. Work begins at once 
and the station will be in service in thirty days. The cost will 
be $2,500. 


GREENSBORO, N. C.—The Greensboro Boiler and Machine Com- 
pany has sold to the Greensboro Electric Company four 300-horse- 
power water-tube boilers and a self-supporting steel stack 125 feet 
high and eighty-four inches in diameter. The addition of these 
boilers will double the capacity of the electric company, which was 
recently granted permission by the secretary of state to double its 
capital stock. 


KANSAS CITY, MO.—The board of public works has approved 
the plans for the underground heat and power distributing plant, 
which officials of the Kansas City Electric Light Company propose 
to build under a franchise recently granted by the council. Charles 
N. Black, one of the grantees, filed the preliminary plans with the 
board. These plans call for the expenditure of about $94,000, 
exclusive of excavation work, in the district bounded by Wyandotte 
street, Grand avenue, Sixth and Thirteenth streets. Mr. Black 
explained that this was all the pipe the company expected to con- 
struct this fall. Special inspection will be provided for while the 
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work is being done, so that the conduits will not interfere with 
city work under the streets. Bernard Corrigan, C. N. Black and 
R. E. Richardson have filed their acceptance of the franchise. They 
also filed bond in the sum of $25,000. 


SOMERSET, OHIO—At a meeting of the city council W. Godfrey 
Hunter purchased from the city of Somerset the electric light 
plant at the cost of $10,000, and bought the franchise for main- 
taining and operating the waterworks and light plant in the city 
for twenty years. These two franchises, combined with the street 
railway franchise, which was purchased several months ago by the 
same party, involve an investment of $250,000. 


GRAND JUNCTION, COL.—The city council has refused the 
Grand Junction Electric and Gas Company the twenty-five-year fran- 
chise asked for. The franchise has been before the council for 
three months, and during that time it caused much comment. The 
council made the light company a proposition which placed the 
maximum rate for consumers at twelve and one-half cents per 
kilowatt-hour and $80 per arc light per annum for city use. 


YORK, PA.—The York Haven Electric Transmission Company, 
which is a subsidiary company of the York Haven Water and Power 
Company, has begun the laying of a submarine cable across the 
Susquehanna river from Cly, at the head of the York Haven falls, 
to Falmouth, on the Lancaster County side. The laying of this 
cable in the river will be completed within ninety days, and power 
will be transmitted from the power plant at York Haven under the 
river to Middletown. 


NASHVILLE, TENN.—Charies H. Fisk, of Detroit, Mich., pro- 
moter of the Great Falls Power Company, which proposes to utilize 
the power of the falls of Caney, has paid $30,000, the balance due 
the Great Falls Cotton Company by virtue of the purchase of the 
Great Falls property, and will now begin the work of development, 
which will be pushed rapidly. It is the purpose of the company to 
manufacture electrical power to be transmitted to Nashville and 
other cities for the operation of street cars and manufacturing 
plants. 


HELENA, MONT.—Another new electric lighting plant for Cache 
County, which will operate in Cache County and Oneida County, 
Ida., will shortly be built. The plant, it is said, will be constructed 
in a short time and will furnish a large amount of energy. The 
company will be known as the High Creek Electric Light and 
Power Company, of Richmond. It is capitalized for $75,000, with 
shares of a par value of $10 each. The officers are: C. R. Slusser, 
president; Joseph Monson, vice-president; J. J. Shepard, secretary, 
and D. C. Budge, treasurer. 


LEOMINSTER, MASS.—The formal transfer of stock of the 
Leominster Electric Light and Power Company to the Boston Heat, 
Light and Power Company has been made and all the stock that 
remains in the hands of the former owners is a small block in the 
possession of E. F. Blodgett. The name of the company will remain 
the same. Extensive alterations and improvements are being con- 
sidered by the new company to give better service than in the past, 
and a large sum will be expended to bring the plant and working 
force up to a high state of efficiency. 


RIDGEFIELD, CT.—A meeting of the stockholders of the Ridge- 
field Electric Company was recently held, at which the following 
directors were elected: Henry B. Anderson, John A. Mitchell, 
George Pratt Ingersoll, George G. Haven, Jr., R. W. Lowe, Albert 
H. Wiggin and H. P. Bissell. The directors met and elected the 
following officers: president, Henry B. Anderson; vice-president, 
George Pratt Ingersoll; treasurer, Albert H. Wiggin; secretary, 
H. P. Bissell. An executive committee, consisting of President 
Anderson, Dr. Lowe and Mr. Ingersoll, was appointed. 


PEMBROKE, ONTARIO—A deal has been closed by A. A. Ros- 
seau, of Black River, and A. Millar, G. Schmidt, A. Foster, Sr., and 
J. A. Thibodeau, by which the latter have secured from Mr. Rosseau, 
the water power owned by him on the Black river near Waltham, 
Quebec, the present terminus of the Pontiac division of the Canadian 
Pacific Railway. The price paid is said to be in the neighborhood 
of $10,000. The new company, which is to be known as the Pembroke 
Electric Light and Power Company, will absorb the old Pembroke 
Electric Light Company, and will be prepared before long to pro- 
vide electric power as well as additionai electric lighting for the 
town. 
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ELECTRIC RAILWAYS. 


ELIZABETH, N. J.—The Public Service Corporation is to estab- 
lish in Elizabeth a repair shop and construction yards at a cost 
of $10,000. 


HARTFORD, CT.—The Cheshire-Milldale line has been opened. 
By this link it will be possible for Waterbury people to make an all- 
trolley trip to Meriden. 


EASTON, PA.—The common council has granted an extension 
of time until December 1, 1905, for the Delaware Street Railway 
Company to have its road completed within the city limits. 


BLUFFTON, IND.—The Fort Wayne, Bluffton & Marion trac- 
tion line, which is being built by the Union Traction Company, 
has been granted a franchise by the city council to use Main and 
Market streets, cars to be running January 1. 


HARRISBURG, PA.—The Central Pennsylvania Traction Com- 
pany has put a large force of workingmen on the Hummelstown 
extension, and expects to have the line completed connecting Harris- 
burg with Hummelstown by trolley November 15. 


LEICESTER, MASS.—The selectmen of Leicester have granted 
an extension of franchise to the representatives of the Worcester 
& Hartford Street Railway Company until November 1, 1906. By 
this date, say the representatives of the road, the road will be 
built and in running order. 


BUCYRUS, OH!IO—The survey of the Columbus, Marion & 
Bucyrus Electric Railway has been commenced. The line will be 
an extension of the Columbus, Delaware & Marion now in opera- 
tion, and will ultimately extend to Toledo and get into Cleveland 
over other lines. The road has been financed. l 


ST. LOUIS, MO.—E. W. Hartmann, president of the Ozark Moun- 
tain Electric Railroad Company, which was chartered at Springfield, 
Ill., recently with a capital of $100,000, states that the company 
has secured the right of way for its line from Freeberg to Belle- 
ville and from Belleville to East St. Louis via Centreville station. 


TRENTON, N. J.—Karl G. Roebling has been elected president 
and Louis C. Taylor secretary and treasurer of the new Trenton, 
Hamilton & Ewing Trolley Company. The board of directors of 
the company is composed of Mr. Roebling and Mr. Taylor, together 
with William Anderson, B. C. Kuser and Duncan Anderson, who 
are incorporators. 


CLEVELAND, OHIO—A syndicate, composed of J. R. Nutt, 
George Stanley and William Christy, of Cleveland, has been formed 
to promote and build a traction line from Youngstown, Ohio, to 
East Liverpool, Ohio, a distance of fifty-seven miles. It is under- 
stood the company plans to carry light freight in addition to the 
passenger traffic. Work of construction is expected to be under way 
by November 1. 


HUTCHINSON, KAN.—Howard S. Lewis has completed a deal 
whereby he acquires the L. A. Bigger interests in the Hutchinson 
Street Railway Company. The purchase was made for a syndicate, 
of which Mr. Lewis is the head, and which has for its object the 
transforming of the system into an electric railway system. The 
organization of the company and the securing of all necessary con- 
cessions will be carried out at once. 


MAHANOY CITY, PA.—The Pottsville Union Traction Company 
has arranged to at once start building the long-contemplated trolley 
line between Frackville and St. Clair. All of the material has been 
purchased and the work started. It is expected that a franchise 
through the St. Clair borough will be shortly granted. The new 
road will be about six miles in length. Superintendent Duncan 
says it may be completed before cold weather. 


DAVIS, I. T.—The citizens of Davis have completed the fund 
of $12,500 to be donated to the electric railway to be built from 
Oklahoma City to Sulphur via Pauls valley and Davis. Accord- 
ing to agreement the work must be commenced between Davis and 
Sulphur no later than September 8, and completed March 1, 1906. 
The bonus raised under the contract provides that the entire line 
of road must be completed not later than August 1, 1907. 


SHELBYVILLE, KY.—An eastern syndicate has signed an under- 
writing contract for the $1,000,000 bond issue of the Shelbyville & 
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Ohio River Electric Railroad Company.. Work will begin not later 
than October 1. The road will open up a fine section of Kentucky to 
the river. The scheme was promoted by Luther H. Leber, of New 
York. The right of way has been secured from Milton through 
Carrollton, over the Carrollton and Prestonville bridge, on to 
Eminence. 


SULPHUR, I. T.—A contract has been signed for the Sulphur 
electric line to Oklahoma City. The contract states that work will 
begin not later than September 8, and that cars will be running 
not later than March, 1906. The contract states that the road shall 
come via Wynnewood, thence to Davis and then across to Sulphur, 
entering the town east of Tenth street. The depot and switch yards 
are to be located near the Frisco depot. This road has been talked 
of for nearly a year. 


TELLURIDE, COL.—At a meeting of the city council a fran- 
chise was granted F. H. Blair for the construction and operation 
of a street railway system through the principal streets of Telluride. 
It is the intention to construct the line from Telluride to al) the 
big mines in Telluride County, and a franchise for this purpose will 
be asked of the county commissioners. Work on the construction of 
the lines will begin September 1 and it is expected that the lines 
will be in operation by January 1. 


HAMILTON, OHIO—The Cincinnati Northern Traction Com- 
pany has announced the location of its $700,000 power-house, which 
will provide the electrical energy for running cars from College 
Hill to Dayton, Ohio. The plant will be erected in Lindenwald. 
It will have a capacity of 7,500 horse-power and generate sufficient 
power to operate the entire system of the Cincinnati Northern Trac- 
tion Company. Plans are now being prepared, and construction 
work will commence in the next thirty days. 


BERWICK, PA.—Work on the construction of the Sunbury & 
Northumberland trolley line will be started at once. This was 
decided upon at a meeting of the directors of the Northumber- 
land County Railway and Light Company, the new owners of the 
Edison Electric Light Company in Sunbury. Directors present 
were: J. C. Pacher, Esq., the Hon. S. P. Wolverton, Esq., Sunbury; 
George Parkman, W. W. Hepburn, Philadelphia; D. A. Howe, P. B. 
Shaw, Williamsport; President C. J. Callahan, Sunbury. 


DANSVILLE, N. Y.—The contract between the Rochester & 
Eastern Construction Company and the citizens of Dansville has 
been signed. The contract states that in consideration of the sub- 
scription of $15,000 worth of stock in the corporation by citizens of 
Dansville the company, which is to build an electric railroad 
between Rochester and Elmira, will locate in this village its power 
plant, repair shops and car barns, and probably this will necessi- 
tate the location here of some of the officers. The money has 
all been subscribed. 


PITTSBURG, PA.—An electric railway from Wilmore to Gal- 
litzin, Pa., will be built by Pittsburg capitalists. The right of way 
has been secured, and everything is ready to start operations when 
the charter is granted. The line taps a rich country and will con- 
nect Portage, Cassandra, Bens Creek, Lilly, Cresson, Wilmore and 
Gallitzin. J. Carroll Barr is one of the interested parties. He says 
that the road will be operated independently of any of the electric 
lines of that section. The road will be fifteen miles long and run 
through extensive coal lands. 


SHAWNEE, OKLA.—The city council has adopted an ordinance 
granting to William E. Fertig and -his associates, all of Pennsyl- 
vania, a franchise to maintain and operate a street railway in 
Shawnee for a period of twenty-five years. The new company will 
purchase the electric light and street railway system of the Shawnee 
Light and Power and the Shawnee Traction companies by fore- 
closure sale, and $200,000 will be expended in adding new ma- 
chinery, purchasing new cars, rebuilding and double-tracking the 
street railway, putting in extensions, etc. 


PARIS, KY.—The Paris-Carlisle-Maysville Traction Company, of 
which James N. Kehoe, of Maysville, is president, has been granted 
a franchise to enter Paris by a route and upon streets to be desig- 
nated by the city council. The work of construction is to begin 
within eighteen months and to be finished in three years. The 
Fiscal Court granted the company a franchise from Paris to the 
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Nicholas county line. The Traction company and the county will 
cooperate in the building of an iron bridge over Stone creek at the 
foot of Main street, sixty feet wide, for foot passenges and vehic- 
ular traffic, with the traction company’s lines in the centre. 


HARTFORD, CT.—The incorporators of the Hartford & Middle- 
town Street Railway Company have perfected organization. John 
Tregoning, of New Haven, has been elected president; John B. 
Crawford, of Hartford, secretary, and Norman Crawford, of Hart- 
ford, treasurer. The company has a valuable franchise to build a 
street railway from Wethersfield through Rocky Hill, Cromwell, 
Middletown, Durham, Middlefield, Guilford, North Branford and 
North Haven to a connection with the New Haven street railway 
system. At Wethersfield the line will connect with the Hartford 
trolley system, and the road will make a through trolley route from 
Hartford to Middletown and thence to New Haven. The line will 
run through a succession of populous communities. The authorized 
capital stock of the corporation is $500,000. Preliminary surveys 
will be made and a layout will be established in order to secure 
data on which to obtain approximate estimates as to the cost of the 
enterprise. lt is doubtful, however, if construction will be under- 


taken this season. 


NEW INCORPORATIONS. 
LE MARS, IOWA—Le Mars Telephone Company. $100,000. 
MALLARD, IOWA—Mallard Mutual Telephone Company. $12,900. 


RIDGEWAY, 
$2,000. 


OXFORD MILLS, 1OWA—Linn Electric Light and Power Com- 
pany. $35,000. 


HARRISBURG, PA.—Greencastle Light, Heat and Power Com- 
pany. $10,000. 


IOWA—Madison Township Telephone Company. 


OBITUARY NOTICES. 


MR. HEBER C. ROBINSON, sixty-five years old, one of the 
best-known residents of Camden, N. J., died suddenly August 20 of 
heart disease. Mr. Robinson was one of the pioneer telegraphers 
and electricians of Phi:adelphia, Pa. At the outbreak of the Civil 
War he was a member of the staff of private operators for President 
Lincoln. 


MR. M. DWIGHT MUNGER, one of the early promoters of elec- 
trical operations, died on Saturday, August 19, at his home in 
Canandaigua, N. Y. Mr. Munger was born in Connecticut in March, 
1830. 
his family having located at that place in 1836. After various ex- 
periences in business he promoted the First National Bank. of 
Canandaigua, in 1864, and was cashier of this bank until it closed 
in 1887. During the years from 1876 to 1893 he was president and 
manager of the Canandaigua Gas Light Company. In 1888 he 
bought out the Excelsior Electric Light Company, which was re- 
Organized as the Canandaigua Electric Light Company, of which he 
was manager until 1897, when he sold the controlling interest to capi- 
talists, who afterward organized the Ontario Light and Traction 
Company. He was for three years president of the Canandaigua 
Steamboat Company, and was president of the Board of Trade. 


MR. GUTHRIE GRAY—The death of Mr. Guthrie Gray, at 
Muskoka Lake, on August 26, has cut short at the early age of 
thirty-one years the career of one whose future was full of promise. 
Mr. Gray was graduated from the Lawrence Scientific Schooi of 
Harvard University in the class of 1896, and was an electrical engi- 
neer of more than ordinary ability. After his graduation he was 
for a number of years employed in the engineering department of 
the Buffalo General Electric Company, whose employ he left to 
accept a position under Mr. Henry Rustin, the superintending 
engineer in charge of the extensive lighting system of the Pan- 
American and St. Louis expositions. For the past two years Mr. 
Gray has been employed in the engineering department of the 
National Battery Company, of Buffalo, N. Y., and in the short time 
that he had been connected with this company his energetic work 
and cheerful disposition had gained him the high esteem of the 
management and his business associates. At the time of his death 
Mr. Gray was a member of the American Institute of Electrical 
Engineers. 


ELECTRICAL REVIEW 


He received his eariy education at the Canandaigua Academy, | 


367 


PERSONAL MENTION. 


MR. WILLIAM C. ANDERSON has been appointed general mana- 
ger of the Wyoming Valley Gas and Electric Company, to succeed 
Mr. A. C. Swain. 


MR. WALTER L. STEVENS has been appointed district manager 
of the Michigan State Telephone Company, taking charge of the 
Jackson (Mich.) exchange. Mr. Stevens, who has recently been 
chief clerk at the Michigan state prison, was formerly connected 
with the Bell Telephone Company, and was collector and chief 
operator in the Jackson exchange, finally being promoted to the office 
of manager at Dowagiac. 


MR. ALBERT B. BOHON has been appointed electrical inspec- 
tor of Louisville, Ky., to succeed Mr. Frank W. Parfitt, who died 
recently. Mr. Bohon is a native of Louisville, and until his appoint- 
ment was an employé of the Cumberland Telephone and Telegraph 
Company, beginning operations with this company about twenty- 
five years ago. About ten years ago he went East, and became super- 
intendent of the New Jersey Telephone and Telegraph Construc- 
tion Company, retaining this position until four years ago, when 
he returned to Louisville, becoming again identified with the local 
company. 


ELECTRICAL SECURITIES. 


Notwithstanding a decided reaction toward the latter end of the 
week there were three million-share days, and the tone of the 
market was anything but apprehensive. The early sessions of the 


* present week, however, witnessed a decided slump in several of the 


leading railway and industrial securities. Over the Saturday and 
Sunday holiday the complexion of the peace conference entirely 
changed, and notwithstanding the fact that there was greater hope 
of a peaceful ending to the meeting of the envoys the market sagged 
considerably. The general industrial conditions continue to be good, 
and indications are that there will be a further revival of prosper- 
ous times. The improvement in the iron and steel trade is notice- 
able, and the prosperity of the transportation interests is conceded 
in all quarters. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 26, 


New York: Closing. 
Brooklyn Rapid Transit.................... 71% 
Consolidated Gas.......... 00... cece eee 187 
General Electric... ..... 0.0... ccc ee ee ee ees 182 
Interborough Rapid Transit................. 21314 
Kings County Electric....................-. 200 
Manhattan Elevated.................0-ceee- 16614 


Metropolitan Street Railway................ 13214 
New York & New Jersey Telephone........ 
Westinghouse Manufacturing Company...... 


During the month of July, the first month of the new fiscal year, 
the gross earnings of the Brooklyn Rapid Transit Company in- 
creased $250,000 over the corresponding month in 1904. 


Boston: Closing. 
American Telephone and Telegraph......... 146", 
Edison Electric Illuminating.......0........ 255 
Massachusetts Electric... ............ 0c wees 6115 
New England Telephone.................... 1341, 
Western Telephone and Telegraph preferred 9714 

Philadelphia: Cloaing. 
Electric Company of America............... 1114 
Electric Storage Battery common............ RAN 
Electric Storage Battery preferred........... R40; 
Philadelphia Electric................. 2.0005. 8a 
Philadelphia Rapid Transit................. 28K 
United Gas Improvement................... 99 

Chicago: Cloning. 
Chicago Telephone................ ccc eee eee 133 
Chicago Edison Light...................06. 155 
Metropolitan Elevated preferred............ 651, 


National Carbon common.................6. 62 
National Carbon preferred.................. 115% 
Union Traction common.................... Thy 
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INDUSTRIAL ITEMS. 


THE AMERICAN PLATINUM WORKS, Newark, N. J., has 
favored some of its friends with a handsome ebonized fifteen-inch 
ruler; a most practicable gift. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, in the 
current issue of its pigeon-hole folder, calls attention to the appli- 
cation of Peerless motors to printing machinery. 


THE BALL ENGINE COMPANY, Erie, Pa., in catalogue “O” 
describes and illustrates its latest types of side-crank engines. This 
is an entirely new line of both horizontal and vertical engines. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts for 
switchboards for the following places: Minneapolis, Minn.; Louis- 
ville, Ky.; Gilbert Station, Iowa; Rochester, N. Y., and Miami, Fla. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N.J., 
has prepared a new form of handy graphite rope dressing for 
application to a cable or rope while in motion. This graphite is 
put up in the form of cakes containing about three pounds of 
graphite lubricant. 


THE SPRAGUE ELECTRIC COMPANY, New York city, in bulle- 
tin No. 223 describes its type N motors specially designed for crane 
service. These motors possess special features of design and con- 
struction, full information concerning which may be had by ad- 
dressing the company. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, is calling attention tó the “Faraday” skeleton 
bell in-a neat mailing card. The “Faraday” bell embodies some 
radical features of construction, which the company will be pleased 
to explain fully upon request. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
placed on the market a special line of form L small motors, in 
outputs from one-quarter to three horse-power. They may be used 
for either belt or direct-drive and may be fitted with end-shields, 
rendering them dustproof. They are adapted for either wall or 
ceiling suspension. These motors are described and illustrated in 
bulletin No. 60, recently issued, which may be secured upon request. 


BAKER & COMPANY, INCORPORATED, refiners and manufac- 
turers of platinum, Newark, N. J., and New York city, are making 
extensive additions to their Newark works. The rapidly increasing 
consumption of platinum in the industrial arts has made this 
- extension necessary, especially in their refining department, which 
will be enlarged over 100 per cent. New and larger offices are 
also being erected, and the entire plant equipped with the most 
modern appliances for the economical manufacture of their varied 
and high-grade products. 


THE H. W. JOHNS-MANVILLE COMPANY, New York, N. Y, 
has issued a catalogue descriptive of 600-volt protective devices, 
the well-known ‘“Noark” enclosed fused and fuse devices being fully 
illustrated. The data are very complete and the text takes up the 
operation and design of each piece of apparatus. This 600-volt 
catalogue is one of a series of three, the other two being devoted to 
250-volt and 1,500-10,000-volt devices. The three books, when com- 
bined, comprise a complete line of fuse devices, suitable for all 
voltages. 


THE CRESCENT ELECTRICAL MANUFACTURING COM- 
PANY, Rochester, N. Y., has found it necessary, owing to the rapid 
growth of its business, to secure additional factory space for its 
regular line of specialties, and has added to its list the manufac- 
ture of panel-boards. This department has been placed in charge 
of an experienced switch and panel-hboard designer. With new and 
improved machinery the company feels fully competent to supply 
the best grade of material at reasonable prices. The company will, 
from time to time, add other specialties to its present list of manu- 
factures. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has just completed the erection of a large shop designed to pro- 
vide for its rapidly increasing business. This company not only 
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supplies special exhausters with bearings removed from the action 
of the flue gases for mechanical draught in connection with the 
Green fuel economizer, but also builds fans, blowers and exhausters 
for every purpose, having, for instance, recently sold fans for heat- 
ing. ventilating and humidifying in textile mills, ventilating and 
drying in paper mills, heating and ventilating in large buildings, 
etc., and is now installing one of the largest mechanical draught 
exhausters ever built for a factory in Massachusetts. New designs 
have been worked out for all types of ‘“Green-Matteawan” fans with 
the special object of reducing the power required for driving. The 
Green Fuel Economizer Company does not contract for the engineer- 
ing of plants, or for the installation of heating and ventilating 
plants in competition with the heating and ventilating contractors, 
but offers the advantages of its engineering skill and sixty years’ 
experience in the construction and operation of air-moving plants. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, has 
booked the following orders: the Empire Plow Company, Cleveland, 
Ohio, a 100-kilowatt generator and motors aggregating 110 horse- 
power, for individual drive. The Kalamazoo (Mich.) Railway Sup- 
ply Company is installing twenty-horse-power and thirty-five-horse- 
power Peerless motors. The Southard Novelty Company, Colum- 
bus, Ohio, has completed a model equipment consisting of a twenty- 
five-kilowatt generator and thirteen Peerless motors. Boston ( Mass.) 
University is putting in two Peerless motors for laboratory duty, 
duplicating an equipment some time ago furnished the Massachu- 
setts Institute of Technology. Printing-press individual drives 
have recently been supplied to the United States Indian Training 
School at Carlisle, Pa.; the Solvay Process Company, Solvay, N. Y., 
and the Glessner Medicine Company, Findlay, Ohio. An equipment 
that is attracting considerable attention is at the South Sharon 
(Pa.) Steel Works of the Carnegie Company, where one hundred 
Peerless motors are being used with great success on the con- 
veyer system for handling steel from the rolls. The installation 
was designed by the Peerless Electric Company’s engineers. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
through its foreign department, has secured orders for the follow- 
ing equipment in Mexico: the Pueblo Compania de Luz y Potencia 
has purchased two 220-volt induction motors, fifty and thirty-five 
horse-power, and four transformers of various canacities, for use on 
two 300-volt transmission lines stepping down to 220 volts for distri- 
bution. The City of Tepic will use two revolving-field, three-phase, 
350-kilowatt, 6,600-volt generators and two _ twenty-two-kilowatt, 
twenty-five-volt exciters, together with generator and substation 
switchboard and small transformers aggregating 650 kilowatts. 
The Mexican Light and Power Company has ordered one feeder panel 
and one mercury arc rectifier panel for its El Oro substation. The 
Guanajuato Power and Electric Company has purchased a horizontal 
revolving-field, three-phase, 3,000-kilowatt, 2,300-volt alternator for 
direct-connection to water-wheel and four water-cooled, sixty-cycle, 
1,080-kilowatt transformers stepping up to 60,000 volts for line 
transmission, and four sixty-cycle, water-cooled, 970-kilowatt .trans- 
formers stepping down to 15,700 volts from the line potential sup- 
plied by the first four transformers. In the same city the Guana- 
juato Reduction and Mining Company has ordered eight induction 
motors of various sizes, aggregating 375 horse-power for use on 
440-volt circuits. 


AUTOMOBILE NOTE. 


THE AUTOMOBILE LAW—The Automobile Club of America 
is distributing a copy of a decision by the Hon. Nicholas C. Downs, 
city judge for the city of Stamford, Ct., on the spirit and not the 
letter of the automobile law. This is a prosecution for a violation of 
section 2,089, which provides that a motor vehicle shall not be 
run on any highway or public place at a speed dangerous to life 
and property; or on any highway or public place outside the limits 
of the city or borough at a rate of speed to exceed fifteen miles per 
hour; or on any highway or public place within the limits of the 
city or borough at a rate of speed to exceed twelve miles am hour. 
The memorandum states that it is apparent that the purpose of 
the statute is to prevent the running of motor vehicles in such a 
manner as to endanger persons or property. The decision contains 
avery interesting commentary upon the provisions for keeping within 
the speed limits, and makes an analysis of the technical degree of 
the offence committed in violation of this statute. 
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THE ELECTRICAL NATURE OF MATTER AND 
RADIOACTIVITY. 


Probably no development in science—certainly, none that has 
occurred in recent years—has attracted so much attention, not 
only from the scientifically inclined, but as well from the public 
at large, as that which may be briefly summarized under the 
caption “radioactivity.” This term, which carries such signifi- 
cance to-day, was unheard ten vears ago. 
which it designates were unknown at that time. 


The phenomena 
We were 


familiar with Crookes’s beautiful experiments, and Rentgen’s 


wonderful rays were still new. But neither of these so caught 


the public fancy, or so carried away the scientific world, 


did Becquerels far-reaching discovery. Roentgen’s work, it is 


true, attracted much attention for a time, not only on account 


of its novelty, but because of its probable value in surgery. He, 
as well as Crookes, did) much to prepare us, mentally and 


They 


stepping-stones in the path of scientific advance, but it nas 


scientifically, for the later discoveries. laid two great 
remained for the new phenomena of radioactivity to embrace the 
greatest arc in the scientific horizon of any recent development 
in science. 

Every one to-day, no matter how far away from scientific 
applications his daily work may lie, feels, to some extent, inter- 
ested in great scientific discoveries, for there are few who do 
not realize, in some degree at least, what science has done and 
is doing for the good of the world. It is therefore to be expected 
that when the scientific world feels that some of its most vener- 
ated ideas are attacked and certain of its most firmly estab- 
lished theories questioned that each and all should be inter- 
ested. Becquerel’s observation has led to the discovery of facts 
and new theories which are of the greatest importance, and the 
future alone will show whether those who have given rein to their 
imagination in seeking the truth have overrun the mark, and 
necessary the discarding 


all feel 


assured that it will establish firmer and broader foundations 


whether the new phenomena will make 
of older theories. But whatever the outcome may be, 
for all branches of science. Many hope it will reveal, in part at 
least, the general plan to which all may be coordinated. 

While there have been a number of excellent books published 
on the interesting and important subject of radioactivity, these 
have been written more particularly for the scientifically trained. 
It is therefore with great pleasure that we begin with this 
issue Of the ELECTRICAL REVIEW a series of papers entitled “The 
Electrical Nature of Matter 


C. Jones, professor of physical chemistry at Johns Hopkina 


and Radioactivity,” by Dr. Harry 


University. Doctor Jones is widely known from his writings 
on electrochemical subjects, and he has made a Jong and special 
study of the new developments in physical science. Iis articles, 
while thoroughly scientific, will be written so that all may read 
and understand. Abstruse mathematical explanations will not 
be used, since Doctor Jones has the faculty of interpreting into 
plain English the most difficult mathematical arguments. We 
believe that these articles will be thoroughly appreciated, 

well for the manner in which they are presented as for the 
subject with which they deal. A not unimportant feature of 
them will be bringing the subject up to date, which is essen- 


tial in dealing with one which has advanced so rapidly. 
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ENGINEERING EDUCATION FOR EVERYBODY. 

For some time past the engineer has borne the stigma of 
a narrowly educated man. The endeavor has been to instill 
into the student as much practical knowledge as he could hold. 
Studies not having immediate application to his chosen work 
were held to be secondary in importance, and while not entirely 
neglected, but little time was devoted to them. This was some 
time ago, at which time there had been a strong appeal to 
the technical school to supply men with very specialized train- 
ing. This appeal was heeded, but it was soon seen that there 
was danger of over-specialization, not only to the students 
themselves, but to the institutions, which were much over- 
burdened by the increased work required for specialized courses ; 
and the instructors of the technical schools were among the 
first to sound a note of warning. The pendulum has now 
swung again, and the tendency to-day is to -give a thorough 
course in the principles of engineering, with as much time de- 
voted to the application of these principles and to other sub- 
jects as can be spared. These other courses include the so-called 
culture studies, a designation which the technical student hears 
with suspicion, since it implies that there is no cultural value 
in his own chosen course. But the pendulum has not stopped 
at the centre of its swing; is now rising on the other side. 
Not only does the technical student give considerable time to 
non-technical studies, but it is urged by some that it would 
be an excellent thing if students of all non-technical courses 
could be given some general instruction in engineering work. 
This proposal is put forward by Professor Charles D. Marx, in 
an article on “General Education for Engineers” appearing in the 
Popular Science Monthly for September. 
idea is that, since the development of a country’s resources 


Professor Marx’s 


and its everyday work must be done by the engineer, the 
large body of citizens should have some idea of how this is done. 
The problems of manufacture, distribution and transportation 
stand for the providing of material and mental food for the 
masses, the betterment of their conditions of living, for healthy 
homes, pure air, the pure earth, pure water of the sanitarian, 
for the intellectual growth which is made possible by freeing 
men from soul and mind-killing drudgery. Public service is 
what engineering stands for. “Surely,” says Professor Marx, 
“he can not be held to be truly educated who is ignorant of the 
conditions which surround him, of the methods by which his 
daily intellectual and physical needs are met.” 

However desirable Professor Marx’s plan may be, we still 
seem to be a long distance from it. The old tradition that any 
study having a practical value was not suitable for training 
the mind is still held so strongly in many quarters that years 
will be required before it will be overcome. Fortunately, the 
layman seems to have acquired a growing interest in engineering 
works, and by reading the papers he does, in a way, educate him- 
self. He may not be able to grasp the points in an argument 
over the relative values of alternating and direct currents for 
railway work, for example, but he has reached a point where 
he realizes that the question is an exceedingly important one, 
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and he acquires & respect for the men who grapple with it and 
decide it. : » 

There is one phase of the training of the engineer which 
might well be impressed upon the general student—that is to 
say, the vital importance of correct reasoning ; of building upon 
facts, and not upon ideas, and the disastrous results which must 
follow when the work is wrong. 

SUBSTATION FIRE HAZARDS. 

Many improvements have been effected in substation design 

of late years, but the proper treatment of fire hazards is still 


too often neglected. Efforts have been directed toward the 


. Improvements of both high and low-tension wiring, toward the 


simplifying of transformer, rotary converter and switchboard 
arrangement, and also toward the production of greater safety 
to the operating force. Fireproof construction is a notable 
feature of many modern substation buildings, especially in 
cities, but in frequent cases there seems to be little appreciation 
of the hazard involved in high-potential work, and one finds 
expensive equipment housed in structures so cheaply built that 
the extinguishing of even a small fire is a hard task. When 
one realizes that a substation containing but a single 250-kilo- 
watt rotary converter may easily cost $10,000, the folly of refus- 
ing or neglecting to spend $10 or $15 for extinguishers, asbestos 
blankets, sand-pails, ete., 1s at once apparent. Quite apart 
from the loss of the equipment itself stands the reduction in 
earnings enforced by the absence of adequate power. 

It is a simple matter to provide reasonable protection for 
the average substation. The use of wooden buildings is common 
in rural districts, but it would seem to be far better practice 
to employ brick or concrete in all high-tension installations. 
Even a 2,300-volt circuit carries the possibilities of danger on 
account of fire, and when one passes the 10,000-volt limit the 
installation of the equipment in anything but a fireproof build- 
ing is a constant invitation to disaster. The wiring may be 
excellent, but lightning and overloads remain to be reckoned 
with. Fortunately designers of modern high-powered substa- 
tions are coming to appreciate the situation, so that the problem 
for the most part is that of protecting existing installations. 

The external hazard is serious in thickly populated districts, 
and in such cases the use of fireproof shutters or wired glass 
in the windows is often most essential. Elaborate facilities 
in the way of water supply for fire protection are out of place 
in electric plants containing merely transforming or distribut- 
ing apparatus, but by the judicious adoption of chemical and 
sand-pail extinguishers, coupled with woolen blankets, both 
urban and rural substations can be protected at slight expense. 
Metal waste-cans and care in the storage of oil and supplies 
are the essentials of additional precaution. The point is simply 
that many companies do not seem to realize the existence of 
any fire hazard whatever in their remoter substations, and that 
now is the time to take the simple measures of precaution which 
a little common-sense thought will suggest as suitable in each 
individual case. 
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OUR ILLUSTRATED SUPPLEMENT. 

The EvecrricaL Review presents in this issue an illustrated 
supplement giving portraits of twenty-seven of the leading 
operating electrical men of this country—men who have done 
much toward extending the application of electrical methods 
and upbuilding the electrical industry. These men are all 
widely known for their excellent work. They come from all 
parts of the country, and represent all branches of applied 
electricity. Great pains have been taken in preparing this 
supplement, and many of the photographs were especially taken 
for it. It gives an excellent idea of the high character of the 
men upon whom rests much of the responsibility for the suc- 
We doubt if any 


other group of industries could make a more favorable showing 


cess of the companies which they represent. 


of fine-looking and capable men. 


SUBWAY CARS. 

The blowing of a fuse recently on one of the trains of the 
New York subway should have the effect of giving the public 
greater confidence in the safety of the subway system.. Through 
some unexplained defect, the are was not extinguished when 
the fuse melted, but set fire to the insulation of the electrical 
conductors. This, of course, gave rise to considerable smoke, 
The alarm 


was further increased by the electrical display which occurred 


and for a time alarmed the passengers on the train. 


when one of the station men attempted to extinguish the fire 
by throwing water over it. The car was not damaged, and at 
no time were the passengers in danger, as they probably realize 
now. In fact, the floor of the car is so protected by fire-resist- 
ing material as to make it practically impossible for an arc 
between conductors to set fire to the car. Moreover, the stand- 
ard type of car of the subway is now practically fireproof itself. 
It would be just as well, however, if the many emplovés of 
the company were fully instructed in the proper methods to 
pursue to extinguish an electric are. A bucket of sand is of 


more value than a barrel of water. 


THE CANDLE-POWER OF LIGHTHOUSES. 

It is reported that a new lighthouse has just been put into 
service in the harbor of Boston, which is equipped with the 
The light 
This 


much of the report is satisfactory, in that it conveys some 


most powerful light on the New England coast. 
throws out a flash that can be seen for over fifteen miles. 


definite impression to the reader, but the same can not be said 
of the further announcement that the light “has a brilliancy 
of 192,000 candle-power.” If this figure refers to the light 
thrown out in the beam it is indefinite, because the rays of 
the beam are approximately parallel, and the intensity obtained 
by measurement would depend largely upon the way the meas- 
On the other hand, if the figure refers to 


the light given by the source itself, without the interposition 


urement was made. 


of the lenses, it is still indefinite. Any luminous source throws 
out light in many directions, and in rating the lamp this should 
be remembered. The statement of intensity should be given 
as an average value or as a measurement in a certain particular 
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direction. Then if a lens or reflector be interposed into the 
path of the light, the effect which it has upon the character of 
the beam thrown out should be explained. The mere statement 
that a lighthouse lamp has a brilliancy of some 200,000 candle- 
power contains no useful information, if we except the fact that 


it reads well in a popular article. 
Se T a a 


THE ELECTRIC MOTOR IN RAILWAY WORK. 

One of the most interesting questions which holds the atten- 
tion to-day 1s the extent to which the electric motor will be em- 
ployed in railway work, meaning in this use the hauling of 
trains; but it is to its application to another phase of railway 
work to which we wish to call attention. A French engineer, 
M. A. Collet, has developed an electric system for constructing 
and maintaining railroads which is thought to embody a consid- 
erable advance over the hand labor which has been standard 
throughout the world. M. Collet’s system consists of a small, 
portable generating plant and a number of portable motors driv- 
ing the tools. The generating plant is composed of a twenty- 
This is 
mounted on wheels, so that it can be drawn along the track 


five-horse-power steam engine driving a generator. 


to the point at which the work is to be conducted and then - 
lifted conveniently to one side. The tools used in connection 
with this are a drilling machine for drilling holes in the ties 
for the wood screws which are to-day used in France for fasten- 
ing down the rails; a second machine for driving the screws 
home; and two other machines which are employed for tamp- 
ing the ballast about the ties. These tools are mounted on light 
trucks, and can be lifted easily out of the way to allow a train 
to pass. They draw their supply from a trolley wire stretched 
to one side of the track. It is said that the system works much 
more rapidly than a gang of laborers. Four men can set 200 
screws in ten minutes—about one-seventh of the time required 
to do the work by hand. A tie can be tamped in one minute, 
four men being required at the tools and two to supply the 
ballast. 

To increase the efficiency of the system, and to add to the 
safety of the road, the inventor, very properly, connects this 
road-gang by telephone to the lookouts on the track, or even to 
the nearest station—a use of the telephone which might fre- 
quently be made with excellent results. 

This use of portable electric tools for outside work is om 
Portable 
electric tools, whether of small or large size, have worked won- 
Why should they not do 
equally as well in railway work or in other service where at 


which might easily be extended in other industries. 
ders in the shop and in shipyards. 
present large gangs of men are required? The success of the 
electric system depends upon the ease with which the power to 
operate the tools can be transmitted,and upon the ease with which 
the tools themselves can be carried from point to point. The 
Collet system is to be given a trial on the Paris-Lyons 
Mediterranean Railway, where it will be used to maintain a sec- 
tion of the main line for several years, thus affording an op- 


portunity for its work to be compared with that done in the 
old way. 


THE ELECTRICAL NATURB OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


l CHAPTER I. 
THE ELECTRICAL CONDUCTIVITY OF GASES. 


The power of gases, under normal con- 
ditions, to conduct. electricity is so small 
that it has been doubted whether pure, 
dust-free gases can conduct at all. Tt has, 
however, long been known that electricity 
can leak through gases. This has been sup- 
posed by some to be due to dust in the 
gas, or to imperfect insulation in the sup- 
ports for the charged body—the leak tak- 
ing place along these supports. The re- 
cent refined experiments of Wilson, how- 
ever, show that while pure, dust-free gases 
have only a small conductivity, they have 
a definite power to conduct electricity, 
which is measurable. He used a small 
gold-leaf clectroscope, which has little 
capacity, in order to measure the small 
quantity of electricity which leaks off of 
the charged body, through the gas. As 
the result of elaborate investigations 
on the problem, Wilson concluded, as 
stated above, that pure gases have a very 
small, but determinable power to carry 
electricity. 

CONDITIONS WHICH INCREASE THE CON- 
DUCTIVITY OF GASES. 

While gases under normal conditions 
have only slight conductivity, and are 
fairly good insulators, it is not a 
difficult matter to increase greatly the con- 
ductivity of gases. This can be done in a 
number of ways; when gases are heated 
to high temperatures their electrical con- 
ductivity is greatly increased. According 
to Becquerel, when air is heated to a 
white-heat electricity will pass through it 
when the difference in potential is only a 
few volts. It is also known that gases in 
contact with incandescent solids have 
their conductivity increased. Some in- 
teresting and important facts, which it 
would lead us too far at present to discuss, 
have been brought to light through the 
study of these phenomena. 

Gases taken’ from flames have been 
found to have considerable conductivity, 
which is retained for some time after the 
gas has been removed from the flames 
and cooled down. 

Another means of increasing the con- 
ductivity of a gas is by subjecting it to 
the action of ultra-violet light. A freshly 
cleaned plate of zine charged with nega- 
tive electricity, loses its charge when ex- 
posed to the action of ultra-violet light. 
This shows that ultra-violet light has pro- 
duced some change in the air that sur- 
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rounds the plate, which enables the elec- 
tricity on the plate to escape. Other agents 
Which increase the conductivity of gases 
are Roentgen rays, the presence of radio- 
active substances, and cathode rays. As 
these will be taken up in detail in these 
papers, they will not be discussed further 
in the present connection. 

HOW A CONDUCTING GAS DIFFERS FROM 

A NON-CONDUCTING. 

We have seen that a gas in the normal 
condition has very small power to con- 
duct electricity. Indeed, so small that it 
requires very sensitive apparatus to de- 
tect the flow of electricity through the gas. 

We have also seen that the conducting 
power of a gas can be greatly increased by 
a number of widely different agents. The 
question that would naturally arise in this 
connection is, how does a conducting gas 
differ from a non-conducting or normal 
gas? (we may term a normal gas non- 
conducting, since its conductivity is so 
slight.) 

To answer this question we must study 
the properties of a conducting gas, and 
compare them with the properties of a 
non-conducting gas. 

If the conducting gas is made to pass 
through a plug of glass-wool, or is drawn 
through water, it loses its conducting 
power. The conducting power of a gas is 
also removed by passing the gas through 
a metal tube of fine bore; the finer the bore 
the more rapidly the conductivity is lost. 

A conducting gas loses its conducting 
power when passed through a strong elec- 
tric field, so as to be traversed by an elec- 
trie current. 

The removal of the conducting power 
by filtering through glass-wool shows that 
the conductivity of the gas is due to some 
constituent which is filtered out by the 
glass-wool. The experiments with the 
metal tube and with the electric field, show 
that this constituent which can be filtered 
out by glass-wool is charged with electri- 
city. These charged particles in a conduct- 
Ing gas are known as tons. Some of these 
particles are charged positively and others 
negatively. Since a conducting gas shows 
neither an excess of positive nor negative 
electricity it is, as we say, electrically 
neutral. 

THE RATIO OF TIE CHARGE TO THE MASS 
OF TIIE IONS IN A GAS. 

When an acid, base or salt is dissolved 
in water, we know that it breaks down 
into charged parts called ions. Every 
molecule of the electrolyte vields an 
equivalent number of positively charged 
parts or cations, and negatively charged 
parts or anions. The ratio between 
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the charge carried by these ions and 
their mass has been determined. In the 
case of the hydrogen ion, which is the 
characteristic ion of all acids, it has been 
found to be of the order of magnitude 10*. 

It was recognized to be of importance 
to determine the ratio of the charge to the 
mass of the ions in gases. If we represent 
the charge carried by the gaseous ion by e, 
and the mass of the ion by m, the ratio in 


e 
question is — . 
m 
We shall take up first the determination 
e 


of the ratio — for the cathode particle. 
m 


THE CATHODE RAY. 

When an electric discharge is passed 
through a high-vacuum tube, rays ‘are 
sent out from the cathode, which produce 
a greenish-yellow fluorescence where they 
fall upon the glass walls of the tube. 
These are known as the cathode rays. 
The nature of these*rays was for some 
time in doubt. It was thought by some in- 
vestigators, especially by Goldstein, that 
they are waves in the ether. It remained 
for Sir William Crookes to give us the 
accepted explanation of the nature of 
the cathode rays. According to Crookes 
the cathode rays are electrified parti- 
cles, sent off from the cathode with 
high velocity, and in a direction at right 
angles to the surface of the cathode. The 
properties of the cathode rays, in general, 
are in accord with this theory. The 
cathode rays can be deflected by a magnet. 

A solid body placed in their path casts 
a well-defined shadow. 

Cathode rays can probably produce cer- 
tain chemical changes, especially of a re- 
ducing nature. 

Mechanical effects can readily be pro- 
duced by the cathode rays, as was shown 
by Sir William Crookes. A glass wheel 
is easily made to move along level glass 
tracks within the tube, by allowing the 
cathode rays to impinge upon the vanes. 

Thermal effects are readily produced by 
the cathode rays. By suitably concentrat- 
ing them upon platinum, the metal is 
rendered incandescent. All of these facts 
accord with the theory as to the nature of 
the cathode rays, advanced by Sir William 
Crookes. 

The discovery that cathode rays can 
pass through thin films of metal seemed 
at first to argue against the Crookes 
theory. When we become familiar later 
with the nature of the cathode particle it- 
self, we shall see that this argument is 
without foundation. 

We shall, then, at present accept the 
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Crookes theory and regard the cathode rays 
as made up of negative electrified parti- 
cles, moving with high velocities in 
straight lines at right angles to the sur- 
face of the cathode. 

In the light of the above theory and the 
facts upon which it is based, we shall now 
take up the work of J. J. Thomson, by 


e 
which he determined the value of — for 
3 m 
the cathode particle. 
e 
THE VALUE OF — FOR THE CATHODE 
m 
PARTICLE. 


e | 
The value of — for the cathode par- 
m 


ticle was determined by J. J. Thomson, 
as follows: The cathode is placed at one 
end of the exhausted tube, and the anode 
removed only a short distance from the 
cathode. Beyond the anode on the side 
removed from the cathode is placed a thick 
metal disc connected with the earth. A 
small hole is bored through the centre of 
the anode and the metal disc. Cathode 
rays pass through these holes and fall on 
the wall of the vacuum tube at the end of 
the tube farthest removed from the 
cathode. Since the holes in the metal 
plates are small, we have a small beam of 
cathode rays striking the inner wall of the 
glass vessel, forming a small phosphores- 
cent spot on the glass. 

We have seen that the cathode rays are 
deviated by a magnetic field. If the whole 
tube is now so placed in a magnetic field 
that the path of the ions is at right angles 
to the lines of force, the path of the 
cathode particles will be changed, and they 
will impinge upon the glass wall at some 
point different from that which they origi- 
nally bombarded when no magnetic field 
was present. Knowing the magnitude of 
this deflection we can calculate the value 


e 
of , in which v is the velocity of the 
vm 
ion. 
We have thus determined the ratio of 
e 
e to vm and consequently of — to v. 
m 
We must now determine the value of v 
e 
in order to obtain the ratio — . 
m 


Into the above-mentioned vacuum tube 
are inserted two parallel metal plates, be- 
tween which the beam of cathode particles 
passes. The plates are also parallel to the 
original, undeflected beam. These metal 
plates are attached to some electrical 
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source, and maintained at a known differ- 
ence in potential. We thus have between 
the plates an electric field, whose lines of 
force are at right angles to the path in 
whieh the ions in the cathode stream are 
moving. This electrostatic force s, de- 
flects the ion with a force se, e being the 
charge upon the ion. The force due to the 
magnetic field already considered is 
mer, m being the strength of the field, 
e the charge carried by the ion, and v the 
velocity of the ion. 

By suitably charging the metal plates 
positively and negatively, the electrical 
and magnetic forces can be made to act 
counter to one another. 
these constant and varving the intensity of 
the other, these two counter) forces can 


By keeping one of 


readily be made equal to each other. This 
can easily be determined. We note the 
original position of the phosphorescent spot 
on the glass before placing the apparatus 
in the magnetie field. When the apparatus 
is placed in the magnetic field the beam 
of cathode particles is deflected and the 
bright spot on the glass changes its posi- 
tion. The electrostatic force acting 
counter to the magnetic causes the beam 
to occupy more nearly its original position. 
When these two opposing forces are equal 
the phosphorescent spot occupies its origi- 
nal position. Thus, we have an easy and 
efficient means of determining when these 
two opposite forces are equal. When they 
are, vem = se. 

Knowing now the value of v, and hav- 
ing previously determined, as we have 
scen, the ratio of e to rm, we have the 


e 
value of -— which is the quantity de- 
m 
sired. 
e 
THE RATIO OF — CONSTANT FOR DIFFER- 
m 


ENT GASES. 
Using a somewhat different method 
J. J. Thomson found at first (1897) that 
e 


the ratio — was a constant, whether the 
m 


gas in the tube was air, carbon dioxide, 
methyl iodide or hydrogen. This is a 
most important fact, as we shall see. 
Thomson and his coworkers then 
changed the nature of the metal of which 
the cathode was made, using platinum. 
aluminum, silver, copper, tin, zinc, lead 
and iron, to see whether the nature of the 
metal from which the cathode discharge 
takes place has any effect on the value of 
e 


the ratio —. 
m 


They found the same value 


e 

for —, regardless of the nature of the 
m 

metal of which the cathode was made. 


e 
Thomson found the value of — was 
m 


equal to about 1 X 107. 


é 

RATIO — VARIES FOR THE DIFFER- 
m 

ENT IONS OF ELECTROLYTES. 


It will be remembered that the value 


e 
of — for the ions of electrolytes varies 
m 


THE 


with every ion. This is necessarily the 
case, since the charge carried is the same 
for all univalent ions. (and this quantity 
multiplied by the valence for all polyvalent 
ions as is seen from Faraday’s law), and 
the mass varies with every cation and every 


anion. Taking the ion characteristic of 
e 

acids, hydrogen, the value of — for the 
m 


hydrogen ion is 1 X 10*. 
It is, therefore, obvious that the value 


e 
of — for the cathode particle ts one thou- 
m 


sand times as great as the corresponding 
value for the hydrogen ion produced when 
any acid is dissolved in a dissociating sol- 
vent. 

e 


Knowing the values of — in the two 
m 


cases does not tell us anything about the 
relative masses of the hydrogen ion in 
solution, and the particle¥in the cathode 
discharge; since the charges carried in the 
two cases might be the same or might be 
very different. Before answering this 
question we must know the relative charges 
carried by the ion in electrolysis, and by 
the cathode particle. 
. e i 
THE VALUE OF — FOR 
m 
PRODUCED BY DIFFERENT MEANS. 
Before taking up the beautiful method 
for determining the value of the charge 
carried by the cathode particle, we shall 
ask and answer the question whether the 


e 
alue of — for gaseous ions is the same, 
m 


regardless of the means bv which the 
gaseous ions are produced, or whether it 
varies with the means emploved to pro- 
duce the ions in the gas? 


GASEOUS IONS 


The answer to this question is unmis- 
takably given by the results that have 
been obtained. The Lenard rays are 
nothing but cathode rays that have 
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escaped from the so-called vacuum tube 
by passing through a thin sheet of alumi- 
e 


The value of — for the par- 
m 


num foil. 


ticles in these rays has been found to be 
6.5 X 10°. 
e 
The value of — for the gaseous ions 
m 
produced in contact with incandescent 


metals is about 8.5 X 10°. 


e 
The value of — for the gaseous ion 
m 


produced by ultra-violet light is about 


e 
7.5 X 10°, while the value of — for the 
m 


negative ion given off from radioactive 
substances is about 1 X 10". 
It is obvious that the above values all 


refer to the negative gaseous ion. We 
e 
sce from the results that the value of — 
m 


for this ion is practically constant, regard- 
less of the means by which it is produced, 
and regardless of the nature of the gas 
from which it is ee 


As‘to the value of — for the positive 
m 


ion of gases, we shall have something to 
say in a later paper, and shall also discuss 
the nature of this ion. 

The “Accelerometer.” 

In the Philosophical Magazine (Lon- 
don) for August, Mr. F. W. Lanchester 
describes an instrument which he calls 
the “accelerometer,” which is used for 
measuring and recording the starting and 
stopping efforts in vehicles. The instru- 
ment consists of a very short pendulum, 
to which is attached a pointer, this being 
a prolongation of the pendulum rod. 
Above the instrument is placed a horizon- 
tal scale. The movement of the pendulum 
is damped by a dashpot. The instrument 
works upon the principle that the sum of 
the driving and retarding forces is shared 
by all parts of the vehicle, and therefore 
the tractive effort on the whole vehicle 
can be measured by noting the deflection 
of.the heavy pendulum. The tangent of 
the angle which this pendulum takes is 
proportional to the acceleration, and this 
is measured directly on the scale by the 
_ long pointer mentioned above. When, 
however, the vehicle is running upon a 
grade, the acceleration is no longer mcas- 
ured, although the instrument indicates 
in every case the actual tractive effort. 
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ELECTRIC ELEVATORS—II.: 


MAGNET CONTROLLERS. 


BY E. R. CARICHOFF. 


Most of the petty interruptions to elec- 
tric elevator service have been due to 
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there should be sufficient leverage exerted 
to overcome any welding action of the 
current in case it exists. Copper surfaces 
with carbon auxiliaries or magnetic blow- 
outs are used for large currents. 

I regard this form of switch as the 
greatest improvement that has been made 


Fic. 1.—SECTIONAL Views OF MAGNET SWITCH. 


failure of controlling devices. Bad de- 
sign, flimsy construction, insufficient 
capacity, unless cared for with infinite 
pains, are sure to cause all kinds of 
annoyances, and sometimes real accidents. 
Happily for the industry an important 
advance toward greater security was the 
abandonment, by the most progressive de- 
signers, of knife contacts for switches and 
sliding brush contacts for changing re- 
sistances on controllers when there is 
almost continuous operation. 

Switches that may be called upon to 
break comparatively large currents as 
many as 5,000 times a day without failure 
and with a minimum of attention given 
but once a day, or even less often, must 
necessarily be of especially good design; 
and to my mind the most suitable design 
of contact for such a switch is that in 
which slightly rounded surfaces are 
brought together firmly and separated 
quickly by magnetic attraction and re- 
lease. The final pull of a magnet is 
peculiarly adapted to produce the pressure 
required for good contact, and the spring 
of the contact ensures quick release. The 


parts of the contacts should come together ' 


with a rolling or a wiping action, which 
serves to clean the surfaces and to afford 
good electrical connection, and on release 


1 For the first ‘article of this series. entitled * ‘ Funda- 
mental Features of Electric Elevators,“ see ELECrRICAL 
Review, June 24 


in the design of frequently operated con- 
trolling devices. 

One variety is known as the “Contac- 
or,” of the General Electric Company. It 
requires the minimum of attention and 


Fie. 2.—CONTROLLER. 


maintenance as used on the multiple-unit 
train controllers. Another earlier variety 
has been used on Sprague elevator con- 
trollers, and a switch of this type of large 
capacity is shown in Fig. 1. The con- 
troller, shown in Fig. 2, is only a group 
of such switches, with cast-iron grid re- 
sistances, suitably mounted and connected 
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to replace the earlier pilot motor con- 
trollers of the Sprague-Pratt screw eleva- 
tor. 

Six of these controllers were installed 
more than a year ago at 20 Broad street, 
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system is semi-automatic, which prevents 
the operator from making too violent 
changes of speed and yet affords positive 
and certain control of the motor, as the 
speed depends upon the position of the 
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Fie. 8.—DIaAGRAM OF CONTROLLER CIRCUITS. 


New York city, and up to this time there 
has not been a single interruption of the 
elevator service on account of the con- 
trollers, and indeed there have been very 
few interruptions due to any cause since 
the installation of large screws and ball 
nuts with five-eighths-inch balls. 

As I have stated in the previous article, 
these machines use current from the line 
when running in one direction only, the 
car and its load driving the machine in 
the other direction, as is the practice with 
hydraulic elevators. 

A controller is primarily designed to 
give the various speeds required and afford 
the proper stops. How this is accom- 
plished in the type of controllers here con- 
sidered is shown in the accompanying 


diagram. (Fig. 3.) There are two 
armature circuits on the controller: 
one, a variable resistance circuit for 


the motor when connected to the 
line, and the other a variable 
resistance circuit for the motor when act- 
ing as a closed-circuit generator. The 
operating switch at the left is the car- 
switch, the other is on controller board 
for testing purposes. The same magnet 
switches control both circuits, being pro- 
vided with insulated bridging-pieces for 
connection with either the upper or the 
lower set of fingers. In general, the mag- 
nets are lifted to give an upward move- 
ment of the car and dropped to bring it 
down, the up-speed depending upon how 
many magnets are lifted, and the down- 
speed upon how many are released. The 


car-switch handle. This switch is entirely 
enclosed, is self-centering, and has a regu- 
lating mechanism within to prevent too 
rapid up-starting or too abrupt 
down-stopping of the car. It is 
shown in Fig. 4. 

Fig. 1 shows so well the con- 
struction of the switch contacts 
that minute description is un- 
necessary. There are five inde- 
pendent fingers pivoted in each 
terminal block, three of copper 
and two with adjustable carbons. 

Referring to the diagram of 
circuits, Fig. 3, the following de- 


of operation: 

On the off-position the operat- 
ing handle of the car-switch, as 
may be seen from the figure, is 
locked in centre. The magnets 
numbered 1 and 2 are used for 
upward movement only, while 
magnets 3, 4, 5 and 6 are used 
for both up and down. 

On the first movement of the 
car-switch handle for an upward 
trip, magnet 6 is. lifted, next 1, 
and then 2, when car starts un 
slowly. This movement may be 
made rapidly. To make a stop 
from a slow movement of car, re- 
turn the handle just far enough to 
drop magnet 2 and hold 1 and 
6 until -the car stops, then move 
the handle to the centre. When 6 and 1 
are held, the brake is on with part pressure 
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and a holding current passes through the 
armature. When 1 is dropped the brake 
is on full and the main current is entirely 
cut off. 

Advance of the handle from position 2 
is retarded by an intermittent dash-pot 
in the switch, thus preventing a too sud- 
den increase of speed. Magnets 3, 4 and 
5 are then lifted in succession and 6 is 
dropped ; each step increasing the velocity 
of the car up to full speed. Obviously 
any speed position desired may be re- 
tained. To stop short when running at 
full speed upward requires about five feet 
of car travel and is done by returning the 
handle quickly to the centre. Magnet 1 
is held up automatically by magnet B on 
such a quick stop from full speed, but it 
must be held up by keeping the car-handle 
in the proper position on a stop from slow 
speed. 

First movement of handle toward down 
lifts magnet 6 and then eases the brake 
through contact A, and the car starts 
down very slowly, making movements of 
one inch possible. Further movement of 
the car-switch handle lifts the brake clear 
by means of contact B, and still further 
movement of the handle increases the 
speed as magnets 3, 4 and 5 are lifted 
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Fig. 4.—MAGNET ELEVATOR CONTROLLER. 


and 6 dropped in succession. The handle 
may be moved rapidly to full down- 
speed, and it may be returned rapidly to 
partly reduced down-speed, but the fina! 
movement to down-stop is automatically 
retarded in the car-switch. When a slow 
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movement of the car-switch is necessary, 
the dash-pot offers resistance and should 
not. be forced. 

The down-stop position is when contact 
A is just broken. After the car has come 
to rest the handle may be put in the centre, 
or advanced toward up rapidly until mag- 
net 2 is lifted, when the dash-pot begins 
to retard and should not be forced. | 

To reverse quickly from full speed up- 
ward bring the car-switch to the first 
down-position and the car will come to 
stop, and start down very smoothly and 
slowly. The operation of these controllers 
gives the observer a feeling of confidence 
in the reliability, durability and safety of 
devices that affeet'so much the estimation 
in which electric elevators are held. 

In a future article some equally reliable 
devices of cheaper construction for drum 
elevators will be described. 


Report of the Royal Commission on 
London Traffic. 

In February, 1904, a roval commission 
Was appointed to report on the traffic of 
London. This report has now been made 
public. Tt is a large book of 150 pages, 
and includes a series of elaborate railway 
and tramway maps showing not only the 
present lines, but those suggested by the 
commission. In addition to this general 
report, special reports are to be made 
covering different phases of the work. 

The area covered in the investigation is 
692 square miles. This includes the resi- 
dential districts, which was necessary in 
order to devise methods for handling the 
morning and evening traffic. 

The population of greater London in 
1901 was 6,500,000. The number of rides 
per capita per annum is 200, while that 
for New York is 300, and for Berlin 270, 
thus indicating statistically a substantial 
comparative deficiency. It 1s held that if 
the standard of movement in London can 
not be raised to the level attained else- 
where, London must fall behind in com- 
petition with other cities. The life and 
growth of the metropolis will slowly but 
surely strangle with the choking of the 
great arteries of traffic. 

The commission estimates that at the 
present rate of increase the population of 
greater London in 1931 will be 11,000,000 


persons. It also points out that the rate 


of increase of and requirements for facili- 


ties for locomotion is invariably greater 
than the increase of population. The only 
difficulty in the way of completely re- 
organizing London for purposes of loco- 
motion is the question of cost. The ideal 
scheme is the construction in London of 
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railways for purposes of long-distance 
urban traffic, and of railways radiating to 
the suburbs for purposes of suburban 
traffic, the railways, both in urban and 
suburban localities, being connected with 
tramways for short-distance distribution. 

It is advised that a carefully-thought-out 
plan should be adopted for the future im- 
provement of London, and while this has 
not been done by the commission, certain 
improvements have been suggested. One 
of these is a proposal for the construction 
of two main avenues through London: 
one four and three-quarters miles long, 
from west to cast; the other four and one- 


half miles, from north to south. Each 
avenue should be 140 feet wide from 


house to house, and should contain sub- 
wavs for water mains. There should be 
four lines of tramway on the surface, and 
four lines of railway below the surface. 
The tramways on the surface are to con- 
nect the tramway systems at the end of 
the avenues. The railways underground 
are to connect the various railway systems 
of the city. It is estimated that the 
avenue running east and west, with its rail- 
way lines, would cost about $77,000,000 ; 
while that running north and south would 
cost about $42,000,000. 

The problem of handling the cross 
traffic is dealt with partly. Three special 
routes are suggested, and it is recom- 
mended that steps be taken at once to pre- 
vent further obstacles to the future widen- 
ing of existing streets. It is thought that 
wherever tramways can be laid on exist- 
ing streets in London that they can be 
worked profitably. One of the disadvan- 
tages of the present systems is their lack 
of exchange facilities. Some svstems of 
through routing should be developed. 
While it is thought that the omnibus, 
either drawn by animals or driven 
mechanically, will persist for some time, 
it is held that this is one of the chief 
causes of congestion in many of the 
streets. The commission thinks that tne 
tramways are the most efficient and the 
cheapest means of street conveyance, and 
believes that their construction should not 
be postponed in the expectation that they 
will be superseded later by motor-driven 
omnibuses, 

The needs of London in the matter of 
railway accommodation are main trunk 
railways connecting the city with the en- 
tire railway system of the country. There 
should also be railways to every suburban 
district in the neighborhood of London, 
and there should be railways through, 
across, and around the central area of the 
city to provide for greater speed in urban 
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travel. The commission has come to the 
conclusion that when the “tube” railways 
already authorized have been completed, 
with the addition of a line suggested from 
Victoria to Marble Arch, the most pressing 
requirements of railway communication 
with the central area, as distinguished 
from the suburbs, will have been fairly 
provided for. However, more interchange 
stations should be provided wherever the 
lines intersect. For future extensions of 
the underground system the commission 
feels that it can rely upon private enter- 
prise, but it should be seen to that this 
work is not discouraged. 

The commission states that all large 
systems of mechanical traction can work 
most economically and with the greatest 
advantage to the public when they are 
under one and the same management, and 
it is believed that amalgamation can be 
carried out in such a way as to be profit- 
able to the stockholders and advantageous 
to the public. This, however, should be 
sanctioned only on terms and conditions 
which fully secure the public interest. 

The question of traffic regulation is dis- 
cussed, particularly with reference to the 
obstruction caused by standing vehicles of 
all descriptions. Suggestions are made 
for the regulation of loading and unload- 
ing vehicles, routes, starting and stopping 
places of omnibuses, tearing up streets, 
peddling-carts, ete. It is recommended 
that a traffic board be established for deal- 
ing with the whole subject of municipal 
traffic. This body should also consider 
the question of street improvements and 
other allied matters. 


The Submarine Cable to Iceland. 


The Great Northern Telegraph Com- 
pany, of Great Britain, has secured per- 
mission to operate a submarine telegraph 
between the Shetland Islands, Faroe 
Islands and Iceland. The course followed 
wil] be from the Shetland Islands to Thor- 
shavn, then to the east coast of Iceland, 
landing at Sevdis Fjord or Reydar Fjord. 
From the point of landing an overhead 
line will be carried to Regkjavik. The 
overhead line will be operated by a sepa- 
rate company, and will be financed by the 
Tcelandish exchequer. The concession is 
given for twenty years, and can be re- 
newed ; or if the company does not desire 
to continue operating the cable, Denmark 
and Teeland are entitled to take it over 
without remuneration. As long as the 
concession holds other concessions to other 
companies are prohibited. It is antici- 
pated that the cable will be put into serv- 
ice about October, 1906. 
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The Banquet of the Old Time 
Telegraphers. 

One of the largest banquets ever held 
in New York city occurred at the Waldorf- 
Astoria Thursday evening, August. 3l. 
Mr. J. C. Barclay, assistant general mana- 
ger of the Western Union Telegraph Com- 
pany, presided, and Mr. Melville E. Stone, 
general manager of the Associated Press, 
was toastmaster. Mr. Barclay is always 
genial, and this occasion only served to 
Increase the esteem in which he is held 
by the entire telegraphic fraternity. Mr. 
Stone’s connections have led him into all 
quarters of the globe, and the Old Timers 
were fortunate in having this unusually 
brilliant introduce the 
speakers of the evening. Among the 
guests of honor were Thomas A. Edison, 
Colonel Robert C. Clowry and Clarence 
H. Mackay. It was a gathering of the 
telegraph fraternity covering a period that 
extended from the invention of the tele- 
graph to the present day. Ladies were 
Included, and about 1,000 of both sexes 
were present. 

Eloquent toasts were responded to, as 
follows: “The Old Timers,’ Colonel 
Robert C. Clowry; “The Telephone,” 
U. N. Bethell; “The Telegrapher as a 
Factor in Intellectual Progress,” Thomas 
F. Clark; “The Ladies,” Henry D. Esta- 
brook; “Our Friends Across the Sea,” 
T. W. Goulding; “The United States Mili- 
tary Telegraph Corps,” Colonel Wilkam 
B. Wilson. 

Music and songs, several of the latter 
written especially for the occasion by 
Thomas E. Fleming and M. H. Kerner, 
were Interspersed. 

A very beautiful menu in colors, carry- 
ing a photograph of Samuel F. B. Morse, 
from the house of the James Kempster 
Printing Company, was admired by all, 
and a particularly unique souvenir in the 
form of a miniature telegraph key was 
presented to each guest. This key, which 
was manufactured by J. H. Bunnell & 
Company, was perfect in every detail, and 
vet was so small that it could be used al- 
most for a watch-charm. It was great!y 
prized. 

The floral decorations were unusually 
attractive, and the whole occasion was one 
which reflected great credit on the manage- 
ment, and will be considered a red-letter 
evening in the lives of all those in at- 
tendance. 

The gathering included the Old Time 
Telegraphers’ and Historical Association 
and the Society of the United States 
Military Telegraph Corps. Among those 
present were the following: At the 


gentleman to 
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speaker’s table—J. C. Barclay, William H. 
Baker, B. Brooks, E. C. Bradley, U. N. 
Bethell, R. €. Clowry, Thomas F. Clark, 
P. V. DeGraw, Henry D. Estabrook, 
Thomas A. Edison, George H. Fearons, 
T. W. Goulding, Jules Lombard, Clarence 
H. Mackav, J. T. Odell, Charles W. Price, 
Melville E. Stone, J. B. Shale and Will- 
iam B. Wilson. Among others present 
were: Henry L. Shippy, James Kempster, 
Henry W. Pope, ©. P. Bruch, F. W. 
Jones, J. B. Van Every, E. Rosewater, 
W. E. Gilmore, Charles Selden, Theodore 
L. Cuyler, Jr. E. C. Platt, George H. 
Usher, E. H. Bates, Samuel A. Duncan, 
G. W. EB. Atkins, W. J. Dealy, M. R. 
Cockey, J. J. Ghegan, S. E. Barton, T. J. 
Smith, P. T. Brady, W. N. Eastabrook, 
Fred Catlin, Wiliam Maver, Jr., and 
Henry A., Reed. 


< 
Production of Radium from 
Uranium. 

The various series of experiments which 
have been made public, and which were 
thought to indieate that radium. is a dis- 
integration product of uranium have been 


discussed by Mr. Bertram B. Boltwood. 
A kilogramme of the “purest uranium 
nitrate” was obtained, which was dissolved 
in distilled water and reervstallized five 


times. Of the purified material 
100 grammes were dissolved in 


pure distilled water and introduced into 
a glass bulb with a capacity of about 400 
cubic centimetres, and diluted to about 
250 cubie centimetres. The neck of the 
bulb was drawn out into a short capillary 
and sealed in the flame of a blowpipe. 
The sealing took place July 8, 1904. Thirty 
days later the bulb was opened under con- 
ditions which precluded the escape of any 
portion of the contained gases, and the en- 
tire gaseous contents removed by boiling. 
This gas was introduced into a specially 
prepared, particularly sensitive electro- 
scope, but caused no increase in the leak 
of the instrument, although the latter 
would have indicated had there been 
1.7 X 10-1! gramme of radium emanation 
present. The tube was resealed and tested 
again jn January of this vear, still with 
negative results. A similar test was con- 
ducted on August 2, 1905, 390 days from 
the commencement, and no evidence of 
the presence of radium emanation was 
even then obtained. The whole series of 
experiments was conducted in a labora- 
torv carefully protected from contamina- 
tion by the salts of radium or other radio- 
active substances. The electroscope used 
had been reserved for this particular re- 
search. ‘These precautions, it is believed, 
eliminated all possible errors. The ex- 
periments are considered to indicate at 
least that one or more products of a slow 
rate of change must intervene between 
uranium and radium, and that there can 
be no direct transformation of the former 
into the latter.—American Journal of 


Science. 
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AMERICAN ELECTROCHEMICAL 
SOCIETY. 


LEHIGH UNIVERSITY, BETHLEHEM, 
SEPTEMBER 18, 19 AND 20. 


PA., 


The eighth general meeting of the 
American Electrochemical Society will be 
held at Bethlehem, Pa., September 18, 19 
and 20. A number of the papers to be 
read at this convention have already been 
received, and are about ready for distribu- 
tion. The hotel headquarters will be at 
the Eagle Hotel, and the sessions will be 
held at Lehigh University. A partial list 
of papers has been announced, as follows: 

“A Standard Method of Measuring 
the Specific Resistance of Electrolytes,” 
R. Threlfall. 

“Notes on the Use of Aluminum as a 
Reducing Agent,” Oliver P. Watts. 

“New Gin Furnace for the Electrical 
Manufacture of Steel,” G. Gin. 

“Note on the Electrical Resistivity of 
Tron and Steels at High Temperature,” 
G. Gin. 

“An Electrolytic Process for Refining 
Silver,” A. G. Betts. 

“Notes on the Electrometallurgy of 
Antimony,” A. G. Betts. 

“Report on the Electrochemical Exhibits 
at the Louisiana Purchase Exposition, 
1904,” C. F. Burgess. 

“Artificial Willemite,? Chas. Basker- 
ville. 

“The Chemistry of Electrochemistry,” 
W. D. Bancroft. 

“Ammeters for Electrolytic Work,” L. 
Addicks. 

“Electrolytic rs. Sulphuric Parting of 
Bullion,” F. PÐ. Easterbrooks. 

“Insulating Paints.’ M. Toch. 

“The Utilization of Active Oxygen. 
Chemically and Electrically Produced,” R. 
von Foregeer. 

Title to be announced later, N. M. 
Hopkins. 

“Some Tendencies in the Design of 
Klectrie Incandescent Lamps,” E. F. 
Roeber. 

“The Chemical Separation of the Ex- 
cited Activity of Thorium,” H. Schlundt 
and R. B. Moore. 

“Radioactivity of Some Natural Waters 
of Missouri, On the,” R. B. Moore and 
Schlundt. 

“Some Observations on the Influence of 
Arsenie in Pickling Solutions,” C. F. 
Burgess. 

“The Electric Smelting of Zine,” O. W. 
Brown and W. F. Oesterle. 

There will be an exhibit of Voege’s 
system of index collection of Swiss electro- 
chemical patents by C. F. Carrier, Jr. 
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Essential Features of Public Telegraph Service. 


By J. C. Barclay, Assistant General Manager, Western Union Telegraph Company. 


HAT features of the telegraph 
service most appeal to the 


consumers and create a good 
will toward the supplying corpora- 
tion? I would say that accuracy in the 
transmission of messages stands first and 
foremost. The average customer is not 
unwilling, as a rule, to overlook a not 
too serious delay in such transmission, and 
may even tolerate an indifferent looking 
copy so long as it is fairly presentable 
and legible, but he does expect, and indeed 
demands, that the contents of his message 
shall be correctly translated and not dis- 
torted into something different from the 
original text. 

Next in point of primary importance 
comes the matter of the rapid transmis- 
sion and prompt delivery of messages, the 
urgency of which is implied from the 
very fact that they are being sent by tele- 
graph. Hence, every provision made in 
the way of call boxes, messenger service, 
the establishment of branch offices, and 
other conveniences for the furtherance of 
this object, contributes in no small degree 
to attract the attention and secure the 
good will of those for whom such con- 
veniences are principally intended. In 


A 


By John C. 


RACTICALLY every condition 
pP which may be considered to exist 
in any section of the country, 
which renders difficult the supplying of 
telephone service to a varied population, 
would seem to be presented in the terri- 
tory within which the New York & 
New Jersey Telephone Company operates. 
The population is cosmopolitan, metro- 
politan, suburban and rural. The require- 
ments of the manufacturer, the depart- 
ment store, the small retailer and jobber, 
the year *round city resident, the subur- 
banite and the farmer each is to be met, 
and met with satisfaction. 

Because of the geographical conditions, 
and also because of administrative and 
operative requirements, the territory has 
arbitrarily been divided into two divi- 
sions, known as the Long Island division, 
covering Brooklyn and Long Island, with 
executive offices at 81 Willoughby street, 
and the New Jersey division, comprising 
within its limits Richmond borough, or, as 


this particular connection, direct wire 
service is quite generally regarded as a 
most commendable, desirable, and in some 
cases indispensable feature by the busy 
patrons of the telegraph, who fully recog- 
nize and appreciate the fact that this 
kind of service not only quickens, but re- 
duces the liability of error in transmission. 

After these more essential points, a 
clear, neat, and legible copy most favora- 
bly impresses the telegraphing community, 
so much so in fact that the advantages 
and desirability of the typewriter for tele- 
graphic transcriptions were quickly per- 
ceived upon its advent into the commer- 
cial world, and its use in large telegraph 
offices as a substitute for the irregularities 


and idiosyncracies of ordinary penmanship 


is now quite general. 

It may be taken for granted that as 
a general rule every advance in the art, 
or improvement in the service, makes a 
greater or lesser impression upon the users 
of the telegraph, and has its influence 
in devoloping and fostering in them that 
spirit of amity and good will which sup- 
plying corporations should always strive 
for. 

Of the various other features of the 


telegraph service tending to create a kindly 
feeling in the direction indicated, not 
the least effective are those coming under 
the head of civility, courteous treatment, 
ete.—in which matters of ordinary polite- 
ness, it need scarcely be said, the officials 
and subordinates of telegraph corporations 
should never be lacking in their inter- 
course with the public. ‘The display of 
tact, good judgment, and an accommo- 
dating spirit on the part of employés hav- 
ing direct dealings with the public serve in 
many instances to smooth over shortcom- 
ings or other matters of difficulty cal- 
culated to seriously affect this friendly at- 
titude, for which reason the personal ele- 
ment may be regarded as an important 
factor in the establishment and main- 
tenance of that good understanding which 
forms so agreeable an accompaniment to 
the commercial relations existing between 
the supplier and the consumer. 

To strengthen these business relations, 
the good will of the consumer is necessary 
and this can only be obtained through 
considerations of the character above de- 
scribed, the proper observance of which 
can not fail to bring about the entente cor- 
diale so much to be desired. 


Well-Telephoned Territory. 


Reilly, General Manager, New York & New Jersey Telephone Company. 


it is more popularly known, Staten Island, 
and the northern half of the state of New 
Jersey. The executive and administrative 
headquarters of this division are located 
at 160 Market street, Newark, N. J. 

Like the various members of a family, 
these two divisions have features in com- 
mon. Carrying the simile still further, 
they are as dissimilar in the variety of 
conditions presented as they well might be 
and still be located contiguous to each 
other. The New Jersey division has a 
large aimetropolitan section, comprising 
Jersey City, Newark and the surrounding 
towns; a section given over largely to 
manufactories, mills, etc., as are found in 
Paterson, Passaic and Hackensack; an 
exclusive suburban development, with 
which there is none other in the country 
to compare; within which district are 
found the Oranges, Montclair, Summit, 
Morristown and Elizabeth and the sea- 
coast summer resort territory, which com- 
prises Monmouth County. The wealth of 


Monmouth Beach, Elberon and Long 
Branch, and the great populated centres 
of Asbury Park and Ocean Grove are all 
located in this county, and along the At- 
lantic coast between Sandy Hook and 
Spring Lake. 
Ont of the enormous population resid- 
ing within the northern half of the state 
of New Jersey, thousands daily find their 
way to Manhattan. Here, their education 
as to what might be expected from tele- 
phone service, has been most complete. 
The result has been, for many years, mel 
and anticipated by the New York & New 
Jersey Telephone Company. Throughout 
this large area, the company has acquired 
properties on which have been erected 
buildings comporting with the general 
character of the various neighborhoods, 
thoroughly fireproof, and equipped with 
the most modern switchboards and ap- 
paratus. These large expenditures, sec- 
onded by the efforts of the company in the 
matter of supplying adequate and efficient 
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service, has met with a ready response by 
the population catered to. 

As far-reaching and comprehensive as 
are the steam railroad and electric lines 
throughout this division, still more so may 
be considered the facilities of the tele- 
phone company. Its 
all directions, are of standard construc- 
tion, with the result that when trattic is 
practically suspended by means of the 
steam and electric railroads, the residents 
of the rural section, or of the suburbs, are 
kept constantly in touch with the near-by 
centres of activity on the island of Man- 
hattan. The residents of New Jersey have 
long appreciated that the “new way” was 
to telephone. 

When it is considered that this company 
at the present time is serving its patrons 
in approximately 200 municipalities 


lines radiate in 


within this division, the feeling of cordial-. 


ity and good will which exists may be best 
understood, and its cause justly attributed 
to the fair dealing and satisfactory 
charges for service. ) 

Staten Island, while properly, and by 
city limits, is a portion of the greater city 
of New York, can in no wise be considered 
as a metropolitan district. The island is 
dotted with small villages and hamlets, 
which prior to January 1, 1898, enjoyed 
a corporate existence, each having its own 
identity. Its incorporation within the 
city of New York has failed to obliterate 
the lines which formerly existed. The 
residence development on Staten Island, 
while it has been rapid, will show within 
the next two or three years a greater in- 
crease because of the new transit facili- 
ties in the way of speedy ferries, which 
are about to be placed in the service. 

Various sections of the country have, 
from time to time, been referred to by vari- 
ous writers as the “land of telephones and 
automobiles.” To no restricted section 
of the entire country does this appella- 
tion so fittingly apply as to Long Island. 
These two modern means of rapid transit 
have not only found their greatest use 
here, but the development of both has been 
phenomenally rapid. To the resident of 
Long Island the telephone has appealed 
nost strongly. The conveniences which 
it brings have been readily appreciated 
and telephone service has come to claim 
its own. The geographical location of 
Long Island is such as to make it a 
natural mecca, toward which hundreds 
of thousands naturally turn for temporary 
summer residence and for short-term out- 
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ings. To other thousands Long Island 
possesses other attractions. As a place 
of year-round residence it is constantly 
attracting large numbers of those who 
have hitherto been content with the nar- 
row confines of a three-story brownstone 
house or the still narrower ones of an 
apartment house in Harlem or on the 
Heights. Long Island, with its “good 
air, good water and good roads,” has the 
best of telephone service. The New York 
& New Jersey company, in its develop- 
ment of Long Island, has largely dis- 
counted the future, realizing that the date 
was not far distant when all sections of 
the three counties, comprising the middle 
and eastern districts, would be given over 
to a large suburban residence development. 
This policy was adopted years ago, and 
has been scrupulously followed. To-day 
there is no section of the island, no ham- 
let, no settlement which is not reached 
by pay station or subscribers’ lines. The 
thousands which go to make up the popu- 
lation of the numerous towns in Queens, 
Nassau and Suffolk counties have been 
annually attracted from Brooklyn, Man- 
hattan and the near-by New Jersey and 
Connecticut towns. Granting and appre- 
clating this, and bearing in mind the 
high quality of service to which these 
residents had become used, the New York 
& New Jersey Telephone Company has 
devoted its efforts to supplying service 
which would compare most favorably with 
that in the metropolitan district. This 
involved a development of the territory 
on a system of unparalleled dimensions, 
the taking over of each of the nearly 
100 central offices rendering continuous 
day and night service, opening branch 
contract offices, and the employment of 
an unusually large and well-trained 
operating and maintenance force. All 
of this has resulted in just what was an- 
ticipated—an increasing number of sta- 
tions, greatly increased local use and a 
corresponding increase in the toll-line 
traffic. A liberal policy has been pur- 
sued, not only in the way of low rates, 
bat of trunk line increases and new pole 
lines, in the majority of instances pre- 
ceding the appearance of the mason and 
the carpenter. The pay-station develop- 
ment has been carefully watched, and the 
casual tourist, automobilist or driver finds 
this convenience at almost every turn. 
The attractions of Long Island are like 
the “tales of the prophet,” not the least 
of which is the efficient and comprehensive 
telephone service. 
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PROPER METHODS IN CONDUCTING 
PAINTING TESTS. 


BY GUSTAVE W. THOMPSON. 


New paint materials are offered to the 
consumer from time to time, these paint 
materials having more or less value, but 
in regard to which the manufacturers, as 
a rule, claim a somewhat more universal 
merit than these paints in actual use would 
warrant. It is natural for the paint manu- 
facturer to advocate the use of his product 
or products for every condition under the 
sun, because he hopes by this broad advo- 
cacy to increase their sale. If there is one 
principle, however, on which the members 
of this society are pretty well agreed, it 
is that there is no complete paint which 
is suitable for all conditions of exposure; 
that is, every paint must, at least, have its 
various components put together in dif- 
ferent proportions according to the condi- 
tions of exposure to which it is to be sub- 
jected. 

We believe that it is the business of the 
engineer to design the paint which he is 
going to use under any given conditions. 
We believe that the paint manufacturers 
are only too anxious to supply what the 
engineer may demand. If the engineer 
starts out to select a paint, his proper 
attitude is not to take any one of the pre- 
pared paints on the market and specify 
that, because the manufacturer tells him 
it is the best for the purpose in question ; 
but it is his duty to make such experi- 
ments as are practical for the purpose of 
finding out what paint is the best for the 
conditions to which the paint surface is 
to be exposed. To examine a paint on a 
large scale is, of course, the most satis- 
factory way provided the paint turns out 
well. We are unquestionably of the 
opinion that the surest proof of a paint 
is its use, just as we are confident that 
the best way to detect a poison is to take 
it internally. The unfortunate part of the 
matter is, however, that the use of the 
paint in order to find its value may leave 
the user firmly convinced that this valuc 
is a negative quantity. Supposing that he 
is able to try a paint in a limited way on 
full-sized structures, and the result, while 
not a minus result, is really very nearly 
that—that is to sav, suppose the result 
leaves him somewhat in doubt, how is he 
going to tell whether the fault lay in the 
paint or its method of application? How 
can he be sure that the relative failure 
of the paint may not have been due to in- 
herent destructive conditions external to 
Sek dc ARs cee ea se aren ee 


1 Abstract from a paper read before the American 
sa for Testing Materials, Atlantic City, June 90, 
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the paint itself but peculiar to the struc- 
ture painted? <A painting test of this 
kind, properly called a “field test,” is of 
inestimable value when accompanied by 
tests conducted under conditions all of 
which are known. These are what may be 
‘alled “laboratory tests,” and, if conducted 
with care and parallel to field tests, they 
act as a check upon the results obtained 
by these field tests and give a better basis 
on which to rest scientific conclusions. 
These laboratory painting tests, made with 
the intent of exposure under service con- 
ditions, should be supplemented by other 
laboratory tests which should parallel in- 
formation enabling the engineer or paint 
chemist to determine the relative value of 
a given paint in advance of the results 
which are obtained by field or laboratory 
tests under service conditions. We must 
not reverse this order, however, and at- 
tempt to substitute purely chemical tests 
for exposure tests under service conditions 
until the laboratory tests have demonstrat- 
ed their value. 

By the term “painting tests” in our 
title, we have intended to include those 
tests which can be conducted witn 
scientific accuracy, but which, at the same 
time, are as close as possible to ordinary 
practice so long as this accuracy is not im- 
paired, Unfortunately, tests supposedly 
of this kind are in most cases without 
value. So much is this the case that 
laboratory painting tests are often spoken 
of in words of derision, as though they 
could be made to produce any result de- 
sired by the skilful manipulator of the 
brush. In most cases these painting tests 
are made by persons interested in exploit- 
ing certain products, whereas they should 
be conducted principally by the consumer. 
The primary cause for the lack of value 
which these painting tests usually show is 
that they are not conducted with sufficient 
accuracy. Tests of this kind should be 
conducted under the supervision of a com- 
petent engineer or chemist and with as 
much care as if a chemical analysis were 
being made. 

Committee E has outlined a method of 
conducting painting tests for protective 
coatings, this method demanding proper 
attention to all those details which are 
essential to the obtainment of accurate re- 
sults. These tests, when carried out by 
the subcommittee having them in charge, 
should prove of inestimable value. There 
are other paints, however, which, though 
“protective,” are used for the purpose of 
producing a desired finish of appearance. 
Most paints are of this kind, and I pro- 
pose, with vour permission, to say a few 
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words about painting tests made, using 
this class of paints. 

‘Let us, to start with, take the question 
of the relative “covering power” of paints. 
To my mind, the term ‘covering power” 
has only one proper meaning; that is, the 
power to hide the surface painted. It is, 
as Dr. Dudley has pointed out, a function, 
first, of the hght-destroving or absorbing 
power of the constituents of a paint, and, 
second, of the difference in refractive 
index between the pigment and vehicle. 
Whatever it may be caused by, however, 
we are more interested in the actual facts 
of the case than the reasons therefor, ln 
comparing two paints for covering power, 
it is generally understood that these two 
paints should have practically the same 
color and be very nearly alike in tone, for 
the eye is not able to note accurately the 
difference in covering which exists be- 
tween paints of different colors or tones. 
When we compare two paints of the same 
color and tone for covering power, our 
work is somewhat simplified when it is 
borne in mind that very few paints are 
homogeneous as regards pigment. Most 
paints contain several pigments, the prin- 
cipal one being a white pigment of some 
kind. Only with straight white or dark 
colors is the pigment likely to be homo- 
geneous. Furthermore, with the colored 
paints consisting largely of white pigment, 
the tinting material is so fine that only 
a very small amount is usually needed 
to give the tint desired. In this case the 
actual covering power of the paint is prin- 
cipally dependent upon the white pigment 
present. Our greatest interest, therefore, 
centres around the covering power of white 
paints, for, when we wish to design a paint 
of a certain color, we usually select a given 
white paint and add to it such coloring 
materials as have the highest possible tint- 
ing power and of which, consequently, we 
have to add the least amount possible. 
The result is that, practically speaking, 
tests for covering power are demanded for 
white paints only, and it is of these that 
I desire to speak. 

On the threshold of our enquiry, we 
are confronted by two difficulties: the first 
of these has to do with the amount of 
vehicle we are to use to get the “con- 
sistency proper for painting.” Jn the 
present state of the art, there is apparently 
no method for determining this con- 
sistency; the consistency proper for paint- 
ing is simply a matter of rule of thumb. 
There is nothing standard about this con- 
sistency; it may be one thing in winter, 
another in summer; one thing with a flat 
brush, another with a round brush, and 
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still another with the squirt gun. We have 
a refuge, however, and that, it seems tə 
me, is the only safe one. When we have 


mixed our paint to a “consistency proper,” 


? let us 


record the formula on which we prepared 
the paint and let our report state this 
formula in full detail. If the paint was 
a prepared or ready-mixed paint, then the 
analysis of the paint should also be re- 
ported in as nearly formula form as pos- 
sible. In other words, we may have diffi- 
culty in determining what is the con- 
sistency proper for painting, but we 
need have no difficulty in recording 
the composition of the mixture which 
was used in making a given test for 
covering power; and this, in the present 
state of the art, is all that we can 
ask. The second difficulty which presents 
itself is in the adoption of a spreading 
rate per gallon of paint. There can in 
practice, of course, be no standard spread- 
ing rate; and yet we have found that any 
white paint which has, according to our 
experience, a consistency proper for paint- 
ing can be readily brushed out so as to 
cover 1,200 square feet to the gallon of 
paint when applied to a fairly smooth 
surface; and, in most cases, if it 1s not 
spread out at that rate the paint will run. 
We solve this difficulty of the spreading 
rate at which the paint is to be apphed in 
the same way that we solve the difficulty 
in connection with the consistency proper 
for painting; that is, we simply make the 
spreading rate followed a matter of 
record. To illustrate, let us suppose that 
we have received two paints which we de- 
sire to compare for covering power; these 
paints we will say are prepared paints— 


in our opinion, “for painting, 


- that is, they have been thinned to “con- 


sistency proper,’ in the manufacturer’s 
opinion, “for general painting.” We 
would, first of all, analyze these paints to 
determine the formule on which they were 
prepared. Inasmuch as the pigments in 
the two paints may vary in composition 
and, consequently, in specific gravity, we 
make a determination of the weight per 
gallon of paint as received; and knowing 
the pereentage by weight of the vehicle 
present, we calculate the percentages by 
volume of vehicle and pigment present, 
which gives us a somewhat better concep- 
tion as to the nature of the paints. All 
the information we have thus obtained is 
recorded. Our next step would be to com- 
pare these two paints as to the relative 
ease with which they can be spread over the. 
same area, without any particular regard 
to their covering power. If we find that 
they can be spread over the same amount 
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of surface, without, as is usual, great dif- 
ficulty, we adopt a standard spreading 
rate for the two paints—say, 1,200 square 
feet to the gallon, one coat—and apply the 
paints to standard prepared surfaces at 
that rate; and, when we are through, we 
compare the paints for their covering 
power, or power to hide the surfaces 
painted. Now let us compare this method 
of making a painting test for the covering 
power of white paints with the method 
usually followed: Jones has a paint that 
he wants tested. He takes it to his friend 
Brown, the painter, and wants his opinion. 
Brown reports in a few days that the paint 
he received from Jones covered better than 
any paint he had ever used. Now, Brown 
may have been perfectly honest in making 
this report to‘Jones; but, unless the 
formula on which the paint was mixed 
and the rate at which it was spread are 
given, Brown’s opinion is worse than use- 
less. 

We describe here more in detail our 
method of comparing white paints for 
covering power: 

Use white pine boards, thirty inches 
long by ten inches wide and, approxi- 
mately, one inch thick. Each end of the 
board is provided with a cleat having a 
tongue fitting into a groove on the end of 
the board and securely nailed on. The 
entire board, including the cleats, to be 
finished to the size given above. Three of 
these boards are primed with, we will say, 
the following paint mixtures: white lead 
paste, 100 pounds; linseed oil, one-third 
boiled, seventy-five pounds. No attempt 
is made to secure a definite amount of 
priming paint to the unit of surface; this, 
for the reason that the boards may vary 
considerably in their absorptive power. 
When this priming coat is dry, each board 
receives a diagonal stripe of lampblack in 
japan about one inch wide on one or both 
sides of the board, as may be desired. 
When this black stripe is dry, it is given 
a second coat of paint mixed to a conaist- 
ency proper for painting, the formula 
being recorded. The weight per gallon of 
the paint so mixed is then obtained by 
finding its specific gravity and multiplying 
by 8.33, which gives the weight per gallon. 
Inasmuch as the board which we are using 
has a total surface of 680 square inches, 
all we have to do is to find what the ratio 
is between 680 square inches and the 
spreading rate at which we desire to apply 
the paint in order to find the fraction 
of the gallon which we wish to apply to 
each board. If the rate adopted is 1,200 
square feet to the gallon, then we get the 
formula—680 square inches : 1,200 square 
feet :: 1 : z, the reciprocal of z being 
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the fraction of a gallon of paint to be ap- 
plied to each board, one coat. Having the 
weight of the paint per gallon we easily 
get the amount of paint by weight to 
apply to each board, one coat on all sides 
When this second coat of paint is 
thoroughly dry a similar coat is applied; 
and, when dry, the boards can be com- 
pared for the covering power of the paints 
on them. We mention the painting of 
three boards with each paint to be com- 
pared. The purpose of this is that varia- 
tion in results are obtained between boards 
which are apparently painted in an 
identical manner. These variations are not 
great, but it is thought best to eliminate 
them, to a certain extent, by painting three 
boards and selecting the one giving 
medium results for comparison 
boards painted with other paints. 

Tests conducted along these lines, we 
believe, will give valuable and scientific 
results and will enable the intelligent per- 
son to draw safe conclusions. 

Let me state here, by way of illustra- 
tion of the usefulness of this method, one 
of the results obtained by tests comparing 
pure white lead and linseed oil with a 
mixture of white lead and a small amount 
of barytes with linseed oil. The pure 
white lead was mixed on the formula of 
100 pounds of white lead paste to thirty 
pounds of linseed oil; two mixtures con- 
taining barytes were made on the same 
formula as the white lead and pure linseed 
oil, except that to the pure white lead was 
added an amount of barytes corresponding 
to ten per cent by volume of the white 
lead present and the amount of oil was 
also increased ten per cent, so that the 
mixed paint contained in each case the 
same percentage of pigment by volume 
and the same amount of oil by volume. 
Another mixture was made, adding twenty 
per cent by volume of barytes to the 
sample of white lead paint and a corre- 
sponding amount of oil. These three 
paints were then compared by the above 
method for covering power and spread at 
the uniform rate of 1,200 square feet to 
the gallon. The result was that both 
paints containing barytes showed a very 
perceptible diminution in covering power. 
Now, this illustration has not for its pur- 
pose the saying of anything in favor of 
white lead and against barytes, but simply 
to show that if the statement is made that 
a small percentage of barytes can be added 
to white lead without impairing its cover- 
ing power, some explanation must be 
made as to the method by which euch a 
result is obtained. If in any painter’s 
hands the result has been found that the 
addition of a small percentage of barytes 


with 
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did not impair the covering power of the 
white lead, it must have been due either 
to the fact that less oil was used or that 
less surface was covered per gallon of the 
paint containing barytes than by the 
straight white lead. 

Perhaps the most important test that 
can be applied to paints is a durability 
test—that is, a test as to the permanency 
of the paint film itself. Boards painted, 
as in the making of the covering power 
tests described above, can be exposed to 
the weather and the durability of the paint 
films observed. Durability tests, to be of 
value, should be conducted with the same 
care as the covering power tests. The 
formule on which the paints were mixed 
should be recorded, also the rate per gallon 
at which they were spread. 

Quite recently, painting tests with a 


view to observing the durability of 
various paints were reported on to 
the International Association of Mas- 


ter Painters and Decorators and the 
results obtained were published gen- 
erally in the paint journals. Un- 
doubtedly, these tests were conducted con- 
scientiously and the conclusions reported 
give honest opinions about the results ob- 
tained. We feel, however, compelled to 
question these results for several reasons 
which appear to me to be very important. 
In the first place, single boards only were . 
painted with each paint and exposed. At 
least three boards should have been painted 
and exposed alongside of each other, and 
the board which showed results about the 
average of the three should have been 
selected for comparison with other paints 
similarly selected. Very frequently it wili 
be found that two boards painted ap- 
parently in the same manner and with 
the same paint will show differences in 
results due to differences in the boards 
themselves. In the second place, the 
formule on which the paints were mixed 


‘are not stated with sufficient detail. In 


the third place, there is no information 
given as to the spreading rate at which the 
respective paints were applied. Consider- 
ing any two of the boards, the paint on 
one board may have been twice as thick 
as on the other, for all we know to the 
contrary. We have very little doubt that 
the thicker the paint film, the greater its 
durability. This emphasizes the im- 
portance of having painting tests con- 
ducted under the supervision of the en- 
gineer or chemist. The ordinary master 
painter is, we believe, thoroughly compe- 
tent to interpret results and to conduct 
field tests on full-sized structures; but, 
when it comes to preparing boards for 
exposure, special training is required, such 
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as the chemist or engineer only can be 
said to have. 

To conclude, no matter what the paint- 
ing test may be, whether it be of colored 
paints or white paints, whether it be with 
homogeneous or mixed pigments, whether 
it be for covering power or durability, the 
essential features that we should insist 
upon are that the formula of the paint 
should be stated fully; that the thickness 
of the film—or what is the same thing, 
the rate at which the. paint is spread— 
should also be stated. These two requis‘tes 
of proper painting tests should also be 
demanded in all tests for the permeability 
of paint films or their permanency, no 
matter how these tests may be applied. 
If we wish to compare two paint filins for 
their permeability by the dextrine test, we 
should know, to start with, that these two 
films have approximately the same thick- 
ness. It is a safe assumption that the 
thicker the paint film, the less its perme- 
ability. If we desire to compare two paint 
fillns for their permanency, we should 
know that these two paint films are of the 
same thickness, as the elasticity and gen- 
eral life of the film are proportionate to 
its power of resistance to oxidizing in- 
fluences, and the thicker the film, the more 
permanent are its inner parts. 

Tramway for Removing Garbage. 

Consul Moe, of Dublin, Ireland, reports 
as follows regarding the use of the tram- 
way by the city corporation for the dis- 
posal of garbage: 

The city corporation proposes to dispose 


of the city refuse by filling up the low- 
lands near Fairview, and contemplates 


using the tramway tracks for this 
purpose during the night hours 
when the traffic over the lines has 
ceased. The corporation has the 


power to use the tramways for such a pur- 
pose between midnight and seven A. M.. 
so long as the company’s traffic is not 
interfered with, but there is no obliga- 
tion on the company to supply the power 
for running the cars. A committee of the 
corporation has requested that such power 
be furnished by the company, and as the 
wear and tear on the rails is slight, the 
request will be complied with. Power will 
be supplied for the purpose mentioned at 
a flat uniform rate of two cents per unit. 

It has not as yet been found feasible 
to have a half-penny rate in Dublin, 
though such fares exist in Glasgow and 
other large cities in Great Britain. It is 
worth while to record the sentiment of one 
of the directors at the half-yearly meet- 
ing, who amid the applause of his fellow 
directors, stated that “as to the working 
of the tramways he always felt that as 
they had a great public right they were 
under a great obligation to serve the 
public well, and he tried to impress that 
on every one in the company.” | 
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ASSOCIATION OF EDISON ILLUMINAT- 
ING COMPANIES. 
ANNUAL MEETING, LAKE CHAMPLAIN, 
N. Y., SEPTEMBER 12, 13 AND 14. 


The twenty-sixth convention of the As- 
sociation of Edison Illuminating com- 
panies will be held at Hotel Champlain, 
Bluff Point, Lake Champlain, N. Y., 
September 12, 13 and 14. 

As usual the papers that have been pre- 
pared and will be read at the convention 
will prove very interesting and it is there- 
fore hoped that an unusually large at- 
tendance will be present. The following is 
a list of the papers: 

(a) “Practical Experiences with Steam 
Turbines,” J. A. Radford, Chicago. 

(b) “Improvements in Steam Tur- 
bines,” W. LeR. Emmet, Schenectady. 

“Data on Various Manufacturing Re- 
quirements,” E. W. Lloyd, Chicago. 

“Refrigeration by Means of Electric 
Motors,’ G. W. Goddard, Philadelphia; 
H. K. Mohr, Philadelphia. 

“Experiences with Tests on All Kinds 
of Lamps for the Past Year, Including 
Nernst Lamps,” Dr. C. R. Sharp, New 
York. 

“The International Electrical Congress 
at St. Louis,” J. W. Lieb, Jr., New York. 

“Magnetite Lamps and Mercury Vapor 
Are Lamps and Mercury Arc Rectifiers in 
Connection with IJilectric Light and Power 
Service,” C. P. Steinmetz, Schenectady. 

(a) “Methods of Starting Up Large 
Interconnected Systems Quickly After 
Partial or Total Shutdown.” 

(b) “Instruction and Training of All 
Operating and Construction Men Who 
Work on High-Potential Apparatus and 
Construction,” W. F. Wells, New York. 

“Relative Merits of Discharging Bat- 
terics on Edison Systems through Re- 
versible Boosters and through End-Cell 
Switches,” Gerhard Goettling, Boston. 

“The Use of Small-Sized Carbons in 
Alternating-Current Arc Lamps,” G. N. 
Eastman, Chicago. 

“Maintenance and Repair of Coal and 
Ash-Handling Machinery,” Charles H. 
Parker, Boston. 

“Practical Operation of the Nernst 
Lamp,” W. T. Morrison, New York. 

“Relative Advantages of Twenty-five 
and Sixty Cycles,’ Philip Torchio, New 
York; Wm. C. L. Eglin, Philadelphia. 

The delegates are to be accompanied 
by ladies and a most interesting pro- 
gramme has been arranged for their enter- 
tainment, as well as for the entertainment 
of the delegates. 

Lake Champlain has many attractions, 
such as bathing, boating, yachting, fish- 
ing, tennis and an eighteen-hole golf 
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course. Contests will be arranged for 
golf, as well as other sports, for which 
prizes will be offered. 

The convention closes on the night of 
September 14, and an invitation is extend- 
ed by the president and Mrs. Joseph B. 
McCall to those in attendance to be their 
guests on Friday, September 15, on a trip 
to Au Sable Chasm, which is within a 
short distance of the hotel. 

— o> 
Water Power in Switzerland. 

It is estimated, says the Electrical Re- 
view (London), that the water power 
available in Switzerland amounts to 
600,000 horse-power, and as various con- 
cessions have from time to time been 
granted for the utilization of different 
sources, the question has frequently been 
raised as to whether the water power 
should be nationalized in order to prevent 
further falls from passing into private 
ownership. In fact, the federal council 
was asked several years ago by the councils 
to place itself in communication with the 
cantons with a view to the institution of 
uniform legal regulations in regard to 
water rights, and in particular in respect 
of expropriation, appropriate limitation in 
the granting of concessions, rights of re 
version, and preferential rights of the 
state and the communes. Nothing has, 
however, been done in the direction of the 
carrying out of this suggested programme, 
but an action on the part of the grand 
council of the canton of Ticino may per- 
haps expedite the matter. It appears that 
the Baden Motor Company recently ap- 
plied to the Ticino government for a con- 
cession to utilize the water power of the 
upper course of the Ticino river, and 
especially the falls at Puiottino and 
Biaschina, although the application was 


subsequently modified so as to comprise 
only the latter. As the Gothard railway 
administration proposes to adopt electric 
traction and to draw upon these particu- 
lar sources for water power, the manage- 
ment of the railway made representations 
on the subject to the Ticino government 
with the object of securing the rejection 
of the proposed concession to the private 
electrical company on the ground that the 
water power of the Ticino in the Livine 
valley must be reserved for the Gothard 
railway. These objections have led to 
negotiations between the Ticino govern- 
ment and the grand council of Ticino, 
but the latter has unanimously resolved 
to grant the concession to the Motor Com- 
pany. It is expected that the federal 
council will now take into serious con- 
sideration the question of nationalizing 
the water power, especially as it is intended 
to utilize water power for the generation 
of electrical energy in connection with the 
projected conversion of the Swiss rail- 
ways to electric traction. 
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Telephone Progress in New York City. 
Rain, shine, heat or cold will make no 
difference this winter to the shopping 
public, at least to those who have residence 
telephones. The large department. stores 
of New York city are at last waking up to 
the vast opportunities which are presented 
to them in the proper utilization of tele- 
phone service. The Siegel-Cooper Com- 
pany has recently made a contract with 
the New York Telephone Company for 
the installation of over 1,000 telephones 
throughout its mammoth Sixth avenue 
store. Telephones will be placed within the 
reach of every sales person in every depart- 
ment, and purchasers can reach the par- 
ticular counter they desire just as though 
they went to the store in person. All in- 
formation desired about goods can be ob- 
tained, and telephone orders will be 
promptly delivered on approval. Further- 
more, the store will be open night and 
dav, telephonically, and the customer who 
can not reach the store before closing time 
can send in his or her order by telephone. 
Unquestionably this telephone feature will 
extend the scope of the store's business. 

The convenience, the saving of time, the 
immunity from weather conditions will 
undoubtedly popularize this service to a 
marked degree. 

There are now in service in the five 
boroughs of Manhattan, The Bronx, 
Brooklyn, Queens and Richmond, about 
one-quarter of a million telephones. Of 
this number a goodly proportion are in- 
stalled in the residences and apartments of 
the better class of people, the very class 
that the department store desires to reach. 

Another feature of this service is the 
value of interecommunication between the 
departments in the store. With telephones 
at every point of activity, a large volume 
of the detail can be transacted with ease 
and with a great saving in time. Further- 
more, the convenience to customers in the 
store will be great, and many tedious, 
time-wasting journeys from floor to floor 
can be saved to the shopper who can call 
from one department to any other depart- 
ment in the store at will. 

The Siegel-Cooper Company is to be 
the first in the field in New York city to 
install a comprehensive telephone svstem 
in its store, but the other department 
stores will unquestionably follow suit. 

Another interesting phase of telephone 
development in New York city is the intro- 
duction of table telephones in restaurants. 
The telephone company has recently per- 
fected an arrangement whereby telephone 
wires are brought to each table in the 


restaurant. A customer desiring to send 
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a message, or one expecting a telephone 
call, can order a telephone brought to his 
table. The instrument is plugged in on 
the circuit and the customer may use the 
telephone at will during his meal. 

This service bids fair to become very 
popular, not only in the busy downtown 
restaurants, patronized by business men, 
but it is also believed that this service will 
be very popular in the up-town establish- 
ments, the convenience of this appliance 
appealing strongly to ladies. 

Although the extension of telephone 
service in New York city is very general, 
the saturation point has not by any means 
been reached. In Manhattan and The 
Bronx alone, a vearly gain of nearly 
30,000 telephones is made. 

The great efficiency of the service in 
New York city, together with the method 
of charging according to the use, is bring- 
ing the telephone into such favor that the 
officials of the company believe within a 
few years not only will there be a tele- 
phone on practically every desk of every 
commercial establishment in the city, but 
there will also be a telephone in practically 
every home. The future of the telephone 
certainly looks bright. 
<> 

The Mariner’s Yarn. 

[A Remarkable Lightning Stroke. 
Respectfully referred to the lightning con- 
ference and to the marines. | 

Down in the docks the other day they 
were talking about a schooner which had 
been struck by lightning, when the re- 
porter singled out an old mariner, and 
sald: 

“Captain H———-, it seems to me I’ve 
read or heard of your brig being struck.” 

“Yes, she was,” answered the old yarn- 
spinner. 

“Where was it?” 

“Off Point aux Barques, about fifteen 
vears ago. Very strange case, that. Prob- 
ably the only one of the kind ever heard 
of.” 


“Give us the particulars.” 

“Well, we were jogging along down 
when a thunder-storm overtook us, and 
the very first flash of lightning struck 
the deck amidship, and bored a hole as 
big as my leg right down through tne 
bottom of the vessel.” 

“And she foundered, of course?” 

“No, sir. The water began rushing in, 
and she would have foundered, but there 
came a second flash, and a bolt struck my 
foreto’gallant mast. It was cut off near 
the top, turned bottom end up, and as it 
came down it entered the hole and 
plugged it up as tight as a drum. When 
we got down to drvdock we simply sawed 
off cither end and left the plug in the 
place.” 
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The Frome, England, Electricity 


Works. 

Frome iss a small town of 12,000 
inhabitants, situated in the eastern 
extremity of Somerset, England. It 
has recently installed a municipal 
electrie light and power station to 


supply the publie lights and private de- 
mands. The building is a structure of 
divided into boiler house, engine 
room and battery room. There is in ad- 
dition an office building containing the 
necessary general and engineer’s offices, 
storeroom, workroom and a showroom. 
The coal bunkers have a capacity of about 
eighty tons. The boiler room is forty- 
cight feet long, forty-two feet wide and 
twenty-six feet high. It contains three 
Babcock & Wilcox boilers, two capable of 
evaporating 5,000 pounds of water per 
hour each, and one 7,000 pounds, at a 
working pressure of 160 pounds per square 


inch. The boilers are fitted with chain- 
grate mechanical stokers driven by four- 
horse-power electric motors, and are also 
provided with superheaters. As the local 
supply of water is verv hard, a Boby- 
Chevalet heater and softener has been pro- 
vided. The engine room is placed at the 
north side of the boiler room. It is forty- 
eight feet long, thirty feet wide, and 
eighteen fect high, and is spanned by a 
five-ton overhead traveling crane. The 
electrical equipment consists of three Par- 
sons 530-volt steam turbine dynamos and 
accessories. Two of the machines are 
rated at 150 kilowatts, and one at seventy- 
five. This type of equipment was adopted 
partially on account of its freedom from 
Vibration, as the foundations of that 
locality are exceedingly bad. The plant 
operates condensing, the condenser water 
being cooled by a tower. The condenser 
pump is driven by a twenty-horse-power 
electric motor. The distributing cables 
are placed underground in the soil, and 
covered with hard bricks. They are steel- 
armored. The feeders are triple conten- 
tric. The distributing mains are three 
and four-core, the former for the three- 
wire commercial svstem, and the latter for 
straight lighting. ‘The battery room con- 
tains 260 cells with a capacity of 400 
ampere-hours. Power is supplied either 
at a flat rate of fourteen cents and eight 
cents per kilowatt-hour for light and 
power, respectively, for the first hour, any 
additional being charged for at the rate 
of six cents and two cents; or a flat rate 
of twelve cents for lighting and five cents 
for power will be made. In some cases 
the supply is sold by prepayment meters 
at fourteen cents per kilowatt-hour. The 
total number of motors in operation on 
the system is now 102, ranging in size 
from thirty-five to one-quarter horse- 
power. The equipment in eight-candle- 
power lamps connected, including the en- 
tire system, is nearly 20,000, and the com- 
pany is behind in making connections.— 
Electrician (London), August 18. 
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The New Station of the Hartford Electric Light Company. 


A 5,500-Kilowatt Installation of Horizontal Steam Turbines on the Connecticut River. 


OME time ago it was realized by 
the management of the Hartford 
Electric Light Company, Hartford, 

Ct., that the demand on its system would 

soon be in excess of the output of its 

water-power  stations—the Farmington 

River Power Company and the Tariffville 

station—and a reserve steam unit of 1,500 

kilowatts capacity, in the form of a West- 

inghouse-Parsons turbine, was installed 
at the Pearl street transforming station 


where a complete new station has been 
built, the present normal capacity of 
which is 5,500 kilowatts. 

The building is of brick and steel con- 
struction, with concrete foundations. Its 
length is 119 feet two inches, and its 
width ninety-seven feet. As the station 
is built largely upon a quicksand, consider- 
able ingenuity had to be exercised to create 
a proper foundation. The station is built 
first upon a log mattress, the foundations 
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half inches high to the bottom of the gir- 
ders, and the engine room twenty-three 
feet five and one-half inches. The boiler 
room is 116 feet long by forty-four feet 
nine inches wide, and the engine room is 
116 feet long by forty-six feet six 
wide. The walls of the building are of 
brick and steel, and the roof is of re- 
enforced concrete suspended on steel gird- 
The roof has a gentle slope from 
the partition line between the engine 


inches 


ers. 


Dry Vacuum PUMP AND GENERATOR END OF TURBO-GENERATOR, HARTFORD ELECTRIC LIGHT COMPANY, HARTFORD, CT. 


to help carry the load. Later, it becom- 
ing evident that additional power was re- 
quired to meet the growing demands, and 
also to provide for ample supply in case 
of a severe season of drought, the de- 
cision was made to build an entirely new 
power station somewhere on the Connecti- 
cut river where ample water supply could 
be had and where there would be facili- 
ties for easily procuring a constant supply 
of fuel. A site was accordingly chosen at 
Dutch Point, on the Connecticut river, 


for the various units being especially 
piled. On top of the mattress is placed 
a flooring of five feet of concrete. The 
base of the wall foundation is concrete. 
five feet thick, and in a height of ten 
feet this batters back to two feet six 
inches. From the surface of the con- 
crete flooring of the station to the floor 
of the boiler room there is a height of 
sixteen feet seven inches, the floor of the 
engine room being three feet higher. The 
boiler room is twenty-six feet five and one- 


room and the boiler room, and the boiler 
room is served by three large lighting 
and ventilating monitors. Twenty-six 
feet from the north end of the building, 
on the east side of the structure, is a 
room twenty-four feet six inches by seven- 
teen feet three inches, built over the in- 
take well, and containing the auxiliary 
apparatus for the circulating water. 
The boiler room is equipped with six 
Aultman & Taylor 550-horse-power water- 
tube boilers. Steam is generated at 150 
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pounds gauge pressure, and passed through 
Foster superheaters, where it is super- 
heated 100 degrees Fahrenheit. ‘The eu- 
perheaters are placed just above the upper 
row of tubes in each boiler, and the steam 
is taken from the superheaters through a 
loop to a twelve-inch main header, and 
from this main header by a short length 
of pipe through the brick wall, and then 
dropped down to the floor level, where 
connection is made to the steam chest of 
the turbine. Each boiler is equipped with 
the Parsons automatic blower system, this 
system working under a variation of about 
two pounds pressure. As the pressure in 
the boilers falls off, forced draft is ap- 
plied, and as soon as the pressure reaches 
a predetermined point, the draft is imme- 
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dropped into a hopper, from which it ia 
conveyed by chutes to hand-barrows 
manipulated by the stokers. Each bar- 
row of coal is weighed, and the coal is 
served to the furnaces from immediately 
in front of the furnace doors. By this 
arrangement it is possible to use any 
mixture of coal, at the same time keeping 
an accurate record of the amount of coal 
being used each day. An auxiliary rail- 
way system has been built from the wharf 
on the Connecticut river to the rear of 
the power station, so that the coal may be 
taken either from the barges by the loco- 
motive hoist and loaded into cars, or 
it may come in over a spur of the New 
York, New Haven & Hartford Railroad 
and be placed in any convenient position 
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All of the piping in the boiler room is 
in straight lines. The hot-water supply 
pipe and the cold-water supply pipe 
are side by side, suspended over and 
near to the front end of the boilers. The 
main steam header is behind the boiler 
setting, and about five feet below the 
tops of the boilers. The auxiliary ap- 
paratus in the station is served with 
saturated steam from an auxiliary steam 
header running over the tops of the boilers 
the whole length of the boiler room. This 
steam header is fed by short lengths of 
pipe directly from the drums of the 
boilers. 

The boilers were originally filled with 
water from the city mains. The steam 
which passes through the turbines is con- 
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diately checked. For getting rid of the 
ashes a false ash-plate is remoyed and th: 
ashes drawn into the ash-pit. Through 
the ash-pit the ashes drop down through 
a concrete-lined conical chute into cars 
which may be moved from point to point 
on the tracks in the basement below the 
boiler room. The ash chute is controlled 
from the pit underneath by a chain- 
operated gate. From the ash-pit the ashes 
are dumped onto an elevator and carried 
to the rear and side of the plant, where 
the land is being filled in. 

The boilers are hand-fired. The coal 
is picked up from the storage yard out- 
side by a locomotive coal hoist, and 
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in the i yard. Ample storage facili- 


ties have been provided’ for carrying the 
station over a period of from four to six 
months. 

The products of combustion from the 
furnaces are delivered into a main flue 
which rung the whole length of the boiler 
setting. The flue is built entirely of 
brick, with retaining channel irons at the 
top and bottom. The flue is emall at the 
farthest end, and increases in dimensions 
until it is six feet square at the entrance 
to the stack. The brick base of the chim- 
ney is eighteen fect equare, and the steel 
stack is ten feet in diameter and 135 feet 
high. 
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densed in surface condensers and used 
over and over again, the water being 
drawn from the hot wells; and the loss 
which. occurs in the auxiliary system is 
made up by additions from the intake well. 
The auxiliary apparatus exhausts through 
a single feed-water heater. 

In the engine room there have been 
installed two 1,000-kilowatt generators 
driven by Westinghouse-Parsons steam 
turbines. The generators deliver current 
at 2,400 volts, two-phase, 7,200 alterna- 
tions, and run at 1,800 revolutions per 
minute. Twenty-eight inches vacuum is 
maintained by two Alberger dry-vacuum 
pumps eight by eighteen by eighteen by 
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of 1,500 kilowatts capacity, and one of No. 3 and No. 4. Generators No. 2 and 


2,000 kilowatts capacity. Beginning at 
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twenty-four inches. These turbines are 


Generator No. 1, 


No. 3 are now in place. 


located in the central part of the engine 
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the north end of the station, the turbo- which is the 1,500-kilowatt unit, will be 


room, and provision has been made for 


brought from the Pearl street station. 


the installation of two other units—one generators are designated as No. 1, No. 2, 
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This unit has been in operation since 
early in 1902, and has given eminently 
satisfactory results. — 

The steam from the turbines discharges 
directly into surface condensers. These 
condensers are built up of probably 2,400 
brass tubes. The front and rear ends of 
the condensers are fitted with baffle-plates, 
the water being forced to circulate first 
through the upper series of tubes to the 
rear of the condenser, where it falls part 
way to the bottom, meeting another baffle- 
plate which turns it back through the 
middle series of tubes to the front end 
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sediment. From the intake well the water 
is forced by centrifugal pumps through 
fourteen-inch delivery tubes to the three 
condensers. One condenser will take care 
of the two 1,000-kilowatt units; another 
will take care of the 1,500-kilowatt unit, 
and the third will take care of the 2,000- 
kilowatt unit. The centrifugal pumps are 
driven by Westinghouse vertical, fifty- 
horse-power, constant-speed induction mo- 
tors. These motors run at 580 revolu- 
tions per minute, 200 volts, two-phase, 
7,200 alternations. Each motor is fitted 
with an autostarter mounted on the mo- 
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turbine, should it become necessary to 
run any of the turbine apparatus non- 
condensing. 

The condensed steam from the turbines 
is passed directly to hot wells, and from 
the hot wells the water is pumped to a 
storage tank. From this tank the water 
is passed. by the boiler feed pumps 
through the heater direct to the boilers. 
The boilers are served by two Deane 
plunger-type pumps seven by twelve by 
ten inches. 

A Deane duplex piston-packed pump 
takes water from the intake well and 
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of the condenser. At the front end it 
falls to the bottom part of the condenser, 
passes through the lower series of tubes, 
and out through the fourteen-inch over- 
flow pipe. 

The circulating water is taken from 
an intake well ten feet in diameter, located 
near the river. This intake well receives 
its supply through a four-foot pipe lead- 
ing from the river. The intake is pro- 
vided with a trash rack and two settling- 
out screens, which keep from the con- 
densers the larger portion of the river 


tor frame. Series transformers step down 
the current from 2,400 volts to 200 volts 
for the operation of the motors. There 
will be four pumps installed altogether, 
one of which will be used as a reserve. 
The condenser serving the generating 
units No. 2 and No. 3 is fitted with two 
hydraulically operated valves. These 
valves are interposed befween the turbine 
and the condensers. The valves are so 
by-passed that either city water or boiler 
pressure can be used. A sixteen-inch at- 
mospheric exhaust pipe is fitted to each 


raises it to a tank under the roof just 
over the boilers. This pump has an auto- 
matic governor on the steam end, and is 
controlled by a float valve on the water 
end. The water is used as a seal, under 
a pressure of about five pounds, for the 
low-pressure glands in the steam turbine. 
This does away with mechanical packing 
and eliminates any friction which might 
result. The tank also serves to make up 
the steam lost in the auxiliary line. The 
float acts on the city water supply pipe 
that leads to the tank. If, for any reason, 
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the pump should be shut down for re- 
pairs, the float would act to open the city 
water supply pipe. If there should be 
an excess of water in the tank the supply 
pipe to the steam pump would be 
throttled. 

The construction of the turbine units 
conforms to the builders’ standard prac- 
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finally returns to the pump after having 
passed through a pipe cooler located in 
the bed-plate of the turbine. This sys- 
tem provides an endless circulation for 
the oil, preventing waste and at the same 
time rendering each unit entirely in- 
dependent of outside auxiliaries in the 
matter of lubrication. 
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Economy Test oF 1,000-KrtLowatr STEAM TURBINE, HARTFORD, CT., APRIL 6, 1905. 


tice. Each turbine is of the multiple-ex- 
pansion parallel- flow type with a single 
rotating element and a stationary ele- 
ment, or casing, of corresponding di- 
ameters, and split horizontally through the 
axis of the machine. This enables the 
cover of the turbine to be removed in 
very short order, whereby access is ob- 
tained to the entire interior of the ma- 
chine for inspection. The motor may then 


An important feature is a provision 
for preventing air leaks into the vacuum 
space through the shaft-packing glands, 
as it is a well-known fact that a small 
amount of air will largely reduce the vac- 
uum that may be carried. At each open- 
ing the turbine shaft is fitted with fric- 
tionless-packing glands operating on the 
turbine principle and sealed with water 
for which only a very small quantity is 
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provided which resembles in all respects 
the main admission valve, but only be- 
gins to open when the main valve has ad- 
mitted all the steam possible to the tur- 
bine, 1. e., at a point corresponding to 
ten per cent to fifteen per cent overload. 

This secondary valve introduces high- 
pressure steam to the later stages of the 
turbine; thus greatly increasing ita capac- 
ity. Over 100 per cent overload has been 
carried by some machines by means of this 
valve, and with only a slight reduction in 
economy. 

By the system of governing employed 
a very close regulation may be obtained— 
from one per cent to two per cent—if de- 
sirable. Futhermore, the turbines may 
easily be synchronized while running by 
means of a governing spring adjustment 
which changes the tension of the spring 
and, consequently, the amount of steam 
admitted at a definite speed. Finally, this 
adjustment is useful for dividing the loads 
between machines operating in parallel, 
which, as is well known, can not be done 
by means of changing the generator field 
resistance. In the remote possibility of 


‘the governor breaking or failing to work, 


an automatic safety stop is mounted at 
the end of each turbine which releases at 
a predetermined speed—some ten per cent 
above normal—and instantly closes a 


‘quick-acting throttle which serves to com- 


pletely shut off the supply of steam to 
the turbine. The unit will then come to 
rest unless still connected through the 
electrical end to other machinery operating 
in parallel with it. 

A curve sheet is shown herewith, the 
result of an economy test conducted by 


PERFORMANCE TEST OF 1,000-KILOWATT WESTINGHOUSE-PARSONS TURBINE, HARTFORD, CT., BY NATIONAL ELECTRIC 


LIGHT ASSOCIATION TESTING COMMITTEE. 


Duration of Test. _~ Load. Superheat Pressure Water Consumption. Water 
Pressure rees | Exhaust vacuum. | By- Rate. 
: 2 Per Cent | Throttle | fahren. | Pressure. | ‘Inches Valve Total Water Seal Net 
Time. Hours.| Kilowatts. | Rating. | Gauge heit. Inches Chest. Number Number Number |perKw-Hr 

Overload. ours Hours. Hours. ore 

ps 
8.05- 9.05 P. x. 1 1,546.4 54. 135.0 108.0 2.19 27.81 114.5 80,172 989.0 29,347.5 18.98 
6.55- 7.55 “ 1 1,219.3 21. 137.1 92.4 1.70 28.30 106.5 28,983 852.0 23,187.5 19.02 
2.50- 8.50 “ 1 1,071.5 T. 187.7 47.7 1.70 28.80 75.0 21,281 765.0 20,591.0 19.22 
8.30- 9.30 A. m. 1 1,047.6 4. 137.2 76.0 1.57 28.43 68.0 20,900 796.5 20,171.5 19.26 
10.40-11.40 “ 1 735.8 | 73. 138.6 72.9 1.21 28.79 43.5 16,000 829.5 15,214.0 20.68 
12.00- 1.00 P. m. 1 468.0 ` 46. 140.7 62.1 1.01 28.99 23.0 11,559 911.0 10,671.0 23.04 
1.30- 2.80 “< 1 271.8 | 27. 146.8 49.2 0.88 29.12 19.0 8,968 951.0 8,036.0 29.56 

9.20- 9.50 ‘‘ 4 pa | Si 144.7 24.5 1.43 28.57 a 3,596 912.0 2,684.0 i 


be lifted out by crane without disturbing 
the generator or other parts of the ma- 
chine by removing the bolts in a split 
flexible coupling connecting the genera- 
tor to the turbine. 

Lubrication is supplied by a smal] pump 
driven directly from the turbine, de- 
livering oil at a slight static head, which 


necessary, finally finding its way into the 
condenser. No oil is used in these glands, 
and none enters the turbine from any 
source. 

Another distinctive feature of the ma- 
chine is the provision for sustaining 
heavy overloads. For this purpose an 
auxiliary or secondary admission valve is 


— 


the National Electric Light Association 
at Hartford, April 6, 1905. 

The accompanying data are also given 
to indicate the performance of the 1,000- 
kilowatt unit during this test. 

Exciting current is generated by two 
ten-by-twelve Chandler & Taylor engines, 
direct-connected to fifty-kilowatt, 125-volt 
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Westinghouse generators. One gencrator 
is sufficient to supply the necessary ex- 
citing current, the other being held in re- 
serve. 

The lower floor of the station pitches to 
a central point, where there is located a 
large sump-pump driven by a Worthington 
low-pressure fourteen-by-eighteen-by-ten- 
inch duplex pump. 

All of the exhaust steam is caught in 
an exhaust head, the Holly gravity return 
system being used to catch all drips and 
return the water to the boilers. 

For testing the efficiency of the turbines 
two platform scales containing two re- 
ceiving-tanks have been placed in the base- 
ment. The piping in connection with 
same is so arranged that the water can 
be discharged from the hot-well pump into 
either of these tanks. When one of these 
tanks is filled with water and weighed, 
the water is discharged into a third tank, 
and thence pumped to the storage tank. 
Meanwhile water from the hot-well pump 
is being delivered also into the second re- 
ceiving-tank, so that the water from the 
hot-well pump is always being delivered 
and weighed in the receiving-tanks over 
the scales. This system enables the en- 
gineer in a very simple manner to weigh 
exactly the steam consumption. 

Two Westinghouse air pumps are in- 
stalled, which keep supplied a compressed- 
air tank used for cleaning out the genera- 
tors, and for general cleaning purposes, 
and to run an air-driven turbine for clean- 
ing the boiler tubes. 

The engine room is served by a twenty- 
five-ton Niles-Bement-Pond hand-driven 
traveling crane with a span of forty-six 
feet. There is also a small crane with a 
capacity of about five tons in the room 
containing the motors driving the centrif- 
ugal pumps for the condensing water. 

The engine-room floor is finished in 
mosaic tile, the walls being finished in 
glazed tile with a brown faience trim. 
The room is well lighted, and there is 
everywhere plenty of room, allowing great 
freedom of movement in approaching the 
apparatus. 

The switchboard is made up of thirteen 
panels of pink marble seven feet high. 
The panels run from left to right. Upon 
panel No. 1 are the switches controlling 
the induction motors for the centrifugal 
pumps. Each phase has its ammeter, and 
each circuit its separate integrating watt- 
meter. 

Upon panel No. 2 is mounted the con- 
trolling apparatus for generator No. 1. 
There are an ampere-meter for each phase, 
a power-factor indicator, a wattmeter for 
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cach phase, and an ampere-meter for the 
exciter current. There are also a polyphase 
integrating wattmeter and field switch for 
the exciting generator, a main 2,400-volt 
oil switch, a synchronizing plug, and 
sockets for grouping the different voltages 
on each phase. A field rheostat switch is 
mounted on this panel, the rheostat being 
placed behind the switchboard, and the 
connecting leads brought in a loop through 
iron conduit under the floor to the switch- 
board. Panels No. 3, No. 4 and No. 5 
are similar to panel No. 2. 

Panel No. 6 is the exciter panel. On it 
are mounted two ammeters and one volt- 
meter for both machines. There are two 
field rheostats and two main switches. 
The exciters are compound-wound ma- 
chines and run in parallel if desired. 

Panels No. 7 and No. 8 are the load 
panels. These are fitted with ammeters, 
automatic oil circuit-breakers, and syn- 
chronizing lamps. . The remaining panels 
are feed panels. Upon swinging brackets 
at the centre of, and just above, the switch- 
board are mounted a frequency meter, a 
voltmeter for the voltage on the line, and 
a synchronoscope. x 

Adjacent to the switchboard is located 
a telephone booth surmounted by a bank 
of incandescent lamps. Inside of the 
booth there is a monitor fitted up with 
plug and jack connections and visual 
signals, so that it is possible to secure tele- 
phonic communication not only with the 
city service, hut with the several stations 
operated by the company. To call the 


- operator’s attention a gong is sounded 
and a lamp lighted. Bv the position of 


the Jamp it is known immediately from 
what point the call emanates. 

The leads pass from the generators 
underneath the floor to the switchboard. 
to oil circuit-breakers, to the bus-bars. 
From the bus-bars the circuits are led 
under the floor to a manhole outside of 
the building. and from the manhole to a 
temporary pole line. Ducts are now being 
laid to carrv all of the circuits under- 
ground to the Pearl street station. 

The connected load on the Hartford 
Electric Light Companv’s system at the 
present time is as follows: sixteen-candle- 
power incandescent lamp equivalent, 
113.853; Nernst glowers, 3.763: Meridian 
lamps, 3,709: street are lamps, 1,507; 
commercial are lamps, 1,132; horse-power 
in motors, 5,302. 

The officers of the company are: A. C. 
Dunham, president; S. G. Dunham, vice- 
president; C. C. Cook, secretary; D. N. 
Barney, treasurer; C. M. Yale, purchasing 
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agent; R. W. Rollins, general manager; 
E. F. Lawton, superintendent; F. M. 
Wilbraham, chief engineer. 

The Hartford Electric Light Company 
has always enjoyed a reputation for pro- 
gressiveness which has placed it in the 
forefront in central station development. 


In the present equipment there are many 


innovations which will make for economy 
in central station practice, and the per- 
formance of this plant will undoubtedly 
be watched with great interest. The com- 
pany was one of the pioneers in the adapta- 
tion of large-sized turbo-generating units, 
and it is the satisfactory performance of 
the initial 1,500-kilowatt machine which 
has prompted the use of this type of ap- 
paratus in the present enlargement. 
Under the efficient management of Mr. 
R. W. Rollins, the company is daily in- 
creasing the load on its system, and is 
making every effort to give the utmost 
satisfaction to all classes of customers. 
It is to Mr. Rollins and Chief Engineer 
Wilbraham that we are indebted for the 
data for this description. 


Power at Niagara Rapids. 

The Niagara river descends 100 feet 
and develops 2,500,000 horse-power be- 
tween the base of the great cataract and 
the foot of the escarpment at Lewistown 
and Queenstown, five miles down stream. 
This energy, represented by the normal 
discharge of 222,000 cubic feet of water 
per second, is now expended in excavating 
the great gorge in which the White Horse 
rapids, the Whirlpool and Niagara glen 
are located. Fully eighty feet of this fall 
along the rapids occur between a point 
several hundred feet south of the canti- 
lever bridge and another at the lower end 
of the glen, which can be connected by a 
tunnel some 10,000 feet long, on the New 
York side of the river. With the head of 
eighty feet and the discharge of 222,000 
cubic feet per second named above these 
rapids thus develop 2,000,000 horse-power, 
as mechanical motion and heat. This 


power is fully one-half as great as that 
of the American and Horseshoe falls com- 
bined, since the volume of water is sub- 
stantially the same in the falls and the 
rapids, and the descent of the former is 
only twice that of the latter. Making the 
fair assumption that sixty per cent of the 
gross energy of the water of these rapids 
ean be transformed into electric current, 
the output of plants utilizing the entire 
flow would reach 1,200,000 horse-power. 
This capacity is nearly double that of the 
six great electric power stations that. are 
now in various stages of completion abort 
Niagara Falls, three on the New York and 
three on the Canadian side of the river.— 
Architect and Builder. 
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The Residual Electromotive Force 
of the Carbon Arc. 

In a paper read recently before the 
American Physical Society, Mr. G. G. 
Becknell described a series of experiments 
made to determine the character of the 
electromotive foree which has been ob- 
served to exist between the carbons of an 
electric are immediately after the are had 
been extinguished. It was found that if 
an are be arranged so that it can be alter- 
nately connected to a source of supply and 
to a galvanometer, that a residual current 
will flow, after cutting off the source of 
supply for about ten seconds; that this 
current flows in such a direction as to 
show that. the electromotive force existing 
between the two carbons is opposite to 
that of the dynamo. In order to show 
something of the qualitative nature of the 
phenomena, several methods were em- 
ployed. In one a plate of copper or mica 
—that is to say, a plate of material either 
conducting or non-conducting—was in- 
terposed suddenly between the electrodes 
without touching either of them. This 
sufficed to arrest the residual current 
entirely, but upon removing the plate, the 
current was immediately reestablished. 
This seems to show that the residual ef- 
fect can hardly be due to thermoelectric 
contact between the heated carbon tips 
and the heated gases of the arc, for in 
such a case the interposition of a copper 
plate across the arc would tend to in- 
crease the current through the galvanome- 
ter, and certainly would not stop it. 

In another experiment a short copper 
wire joined to the positive and negative 
electrodes sufficed to stop entirely the 
residual current through the galvanome- 
ter. This shows that the effect can not 
be traced to a thermoelectric source ex- 
isting outside the arc. 

As a third test, a gentle blast of air 
was applied to the region between the 
carbons at the instant when the gal- 
vanometer was thrown into the circuit. 
This had the effect of removing nearly all 
traces of residual current as long as the 
air current was continued, but when the 
air blast was discontinued, the residual 
current was set up again, provided the 
air blast had not been applied for more 
than four or five seconds. 

It was found that if the galvanometer 
was thrown off, and the dynamo thrown 
on to the air-gap for a few seconds, thus 
producing an clectric field, but no are, a 
smaller residual current was re-established 
in the same direction as before. This 
effect could be detected if tried within a 
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minute or two after the interruption of 
the arc. 

To study the phenomena quantitatively 
a rotating switch of special design was 
employed to break the dynamo circuit 
automatically at any desired instant, and 
then, after a definite and measurable in- 
terval, which might be varied at will, to 
throw the galvanometer into circuit with 
the cooling arc-gap for a definite, fixed 
period, which might also be varied as de- 
sired. As soon as this apparatus was 
employed it was observed that the length 
of time the arc is allowed to burn before 
measuring the residual electromotive force 
is an important factor. It seems to require 
about one minute to reach a steady state. 
The are was used in a vertical position, 
which was found to give more uniform 
results. It was found also that the magni- 
tude of the residual current is somewhat 
dependent upon the quality of carbons 
used.. Graphite terminals produce very 
small residual currents. By the use of 
the switch alluded to, curves were ob- 
tained showing the rise and fall of this 
counter-electromotive force and of the 
residual current as the electrodes cooled. 
The current characteristic falls off more 
rapidly than the corresponding curve for 
the electromotive force. This shows that 
the resistance of the arc-gap increases 
rapidly with cooling. If the relation be- 
tween the residual electromotive force 
and current and resistance be that ex- 
pressed in Ohm’s law, the data obtained 
show that the gap itself has a negative 


resistance. There is therefore some other 
factor to be accounted for. To explain 
this residual current it is suggested by 
the author that it is due to the diffusion 
of ions which are given off by the incan- 
descent carbon. As long as the arc is in 
operation, the negative ions emitted in far 
greater numbers from the incandescent tip 
of the positive carbon than from that of 
the negative carbon are not borne acrosg 
the gap against the electric field but are 
driven back into the positive terminal 
from which they proceed; but when the 
arc is interrupted, the conditions are 
changed. There is then no longer an im- 
pressed electric field to hold back the 
stream of ions. They are freely emitted 
from both incandescent terminals, yet 
more abundantly from the positive, and 
they diffuse across the arc-gap, giving rise 
to the residual current. This action con- 
tinues until the carbons have cooled down 
to a point where the production of the 
negative ions by the positive carbon is no 
longer in excess of the rate of their pro- 
duction by the negative carbon. The fact 
that graphite terminals give a small 
residual effect may be due to the fact 
that graphite is a fairly good conductor 
of heat, and would thus tend to equalize 
the temperature of the electrodes more 
rapidly than ordinary carbon. 
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Line Troubles. 


In a paper read before the recent meet- 
ing of the International Association of 
Municipal Electricians, Louis Gascoigne, 
of Detroit, Mich., pointed out some of the 
line troubles in the municipal plant at 
Detroit, and suggested remedies, as fol- 
lows: 

The telephone lines were easily cleared 
from the electromagnetic induction, but 
a change in the electrostatic capacity of 
any circuit would alter the conditions en- 
tirely. The alteration of the electrostatic 
induction is produced in three ways: first, 
by the leakage of both the arc and tele- 
phone circuits, due principally to damp- 
ness ; secondly, by varying resistances, par- 
ticularly in the are circuit; thirdly, by 
the disturbance due to independent 
parallel lines. The are circuits, when 
running, will vary in insulation from 500 
to 150,000 ohms between wires and 
ground, yet on battery test the next day 
will measure over a megohm. I am satis- 
fied from tests conducted so far that the 
increased induction caused by this varia- 
tion can be eliminated by the proper use 
of condensers and inductances. The 
second variation, that due to a variation 
of the resistance of the arc circuit, is 
entirely a lamp variation and will be cor- 
rected in the lamp. 
~ The third disturbance, that due to in- 
dependent parallel lines, is the most 
serious one to overcome. By independent 
parallel lines, I mean any wire parallel- 
ing an arc circuit and constituting in 
itself a closed circuit. My attention was 
first called to this about three years ago. 
The are circuits are grounded at the 
switchboard during the daytime, so con- 
stituting a closed circuit grounded at one 
point. If the circuit parallels an alter- 
nating line, it becomes the secondary of a 
transformer. In testing this circuit 
during the day, the ground would be taken 
off and the circuit opened at the switch- 
board. While measuring to ground I 
would frequently get a spark at the jack 
which could not be attributed to the test- 
ing battery. I have sent patrolmen out 
to find an imaginary cross with live wires, 
but two or three fruitless searches led me 
to realize the cause. A fire-alarm wire, 
a police telephone line and an arc circuit 
are on the same cross-arm for a short dis- 
tance, the fire-alarm wire finally leaves 
the commission’s poles, and later is car- 
ried for some distance on police poles, thus 
paralleling a telephone line which also 


parallels the same or another are circuit. 
Ordinarily, the fire-alarm wire is a closed 
low resistance circuit and so acts as the 
secondary of a transformer of which the 
are wire is the primary, and this second- 
ary current induces a tertiary one in the 
telephone wire which is out of phase with 
the secondary current induced by the are 
current in the same line. This may be 
obviated by neutralizing the current in 
the fire-alarm wire, although probably the 
easiest way 1s a new line of poles. 
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LINE CONSTRUCTION.' 
BY B. L. CHASE. 


The first consideration in building a 
pole line is the question of location—as 
a rule, a difficult proposition in itself, for 
in most cities so many corporations main- 
tain overhead lines as to make it a nice 
question, from an operative and commer- 
cial standpoint, which route could best 
serve the territory in view. 

The probable opposition of property 
owners also must be considered, and over- 
come, as this sometimes causes much delay 
and financial loss. Direct lines are, of 
the best, but not always 
practicable, for in city construction many 
obstacles must be surmounted such as the 
lines of competing companies, telegraph, 
telephone and fire-alarm lines, trees, and 
instances where high-voltage lines might 
come too close to buildings and endanger 
life. All of these conditions must be con- 
sidered in the location and constructional 
features. 

In laying out a line the poles should 
be located on lot lines, where possible, The 
future should also be taken into account— 
poles should be located on the corners of 
intersecting streets, as such placing will 
simplify and cheapen the construction of 
lines on these cross streets, when such 
are necessary. 

In order to secure freedom from inter- 
ruption, high-tension lines should be con- 
structed, above all telephone, telegraph and 
other wires for service of a similar char- 
acter, for these conductors being small, 
and easily broken down by wind or sleet, 
will cause unending trouble to both com- 
panies, and be a constant menace to life 
and property. 

High-voltage lines constructed under- 
neath telephone, telegraph and other wires 
also endanger the lives of the emplovés 
of these companies, whose work necessi- 
tates their constant exposure to danger, 
by climbing between high-tension wires. 
Telephone linemen do not, as a rule, 
realize the importance of keeping entirely 
clear of the high-voltage circuits, as their 
work is such, that all wires may be 
handled without personal discom fort. 

A good road along a pole line is very 
desirable, and the route selected should 
he as free from obstruction as possible, 
and trees carefully trimmed, as even the 
small limbs will be the cause of much 
trouble. 

Wood poles are the most desirable for 


coure, are 


1 Abstract of per read at the recent convention of 
the Ohio Electric Light Association. Put-in-Bay, Ohio, 
August 16, 17, 18. 
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high-voltage transmission, iron poles af- 
fording more chance for troublesome and 
dangerous grounds, and subjecting work: 
men to extreme danger from the same 
cause. Iron poles, however, have dem- 
onstrated their utility for low voltage and 
railway work, and are more sightly in 
such cases where it becomes necessary to 
place them at close intervals. ; 

Michigan and Idaho cedar poles are 
most commonly used in this state, Idaho 
largely taking the place of Michigan cedar 
in long poles, owing to the difficulty of 
obtaining Michigan poles which come 
within specifications. 
poles are generally straight and smooth, 
and often of nearly the same size from end 
to end, and less opposition is met from 
property owners when such are used. 
Michigan poles generally have large butts 
and crooks, a feature most objectionable 
to some property owners, who would be 
perfectly satisfied if a nice straight pole 
had been set. All poles should be shaved, 
painted and gained before being erected, 
as the cost of labor in doing this work 
will be double after the pole is set on end. 

For ordinary work poles should be set 
120 fect apart or forty-four to the mile, 
but local conditions will govern, espe- 
cially in cities. The setting should be 
carefully done, and the poles kept as nearly 
in line as possible. Too much care can not 
be taken in tamping, as a poorly tamped 
pole will be out of line after the first 
wind storm, and to straighten up means 
unnecessary expense, and if left in that 
condition speaks but ill of the man who 
had charge of the work. 

Hard vellow pine serves best for cross- 
arms, and for ordinary construction will 
give good results, but for heavy corners 
and junction poles where the strain is 
great, oak arms should be used. Machine 
bolts five-eighths or three-quarters inch in 
diameter passing through both arm and 
pole with a large washer under both head 
and nut, will be found the best for hold- 


ing the arm securely in the gain. This 
method makes a cleaner and safer job 
than fastening the arm with lag-screws, 
and permits repairs and changes to be 
made much easier. Lag-screws are cheaper, 
however, and are sometimes used in ordi- 
nary construction, but should be avoided 
in heavy work. 

For high-tension lines the cross-arms 
should all be double, and a block securely 
bolted between the arms about eight inches 
from the end will materially add to their 
strength. The initial cost of this mode 
of construction will be somewhat higher, 
but will be cheaper in the long run. It 
practically prevents a wire from coming 
in contact with the arm through break- 
age of a pin or Insulator. 


The Idaho cedar 
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Poles at angles should always be guyed 
at a point as near iņ line with the strain 
as possible. A very light pole properly 
guyed will withstand heavy strains, with- 
out distress, which would otherwise re- 
quire the erection of a heavier pole. 

In all cases great .care should be. eg- 
ercised to keep guys clear.of all other 
wires, and strain insulators should be cut 
in about six feet from the pole, which will 
assure a greater degree of safety to em: 
ployés who work among the: high-tension 
wires and the guy wires with which they 
might come in contact accidentally. Guy- 
ing to trees is a bad practice.” _ 

The most dangerous strains on éverhead 
lines come from sleet’ storms,’ ice some- 
times covering the wires to a depth of an 
inch. Under these conditions the insula- 
tors and pins become the weakest points, 
and precaution should be taken in your 
construction to guard against such strains. 
A three-cighths-inch carriage bolt through 
the pin lengthwise will ensure against a 
failure under almost any conditions, and 
will be found to be a cheap method of 
reenforcement. Other means for the pre- 
vention of accidents should be installed, 
such as iron-guard wires at angles to keep 
the wires from slipping off the arm, noe 
a pin or insulator break. - : 

Several head guys at corners or at ie 
end of the line will relieve the strain 
and will in case of accident to these poles 
save several poles from being broken. 

It is the belief of the writer that only 
in a case of emergency, work should be 
done on circuits of this nature while 
current is on the ling, for it is extremely 
hazardous at best, and the method to be 
preferred is to complete all arrangements 
and cut the current off only long enough 
to make actual connections. 

The different circuits should be so ar- 
ranged that sections can be cut out by 
means of oil switches on poles, so that 
in no case would it be necessary to de- 
prive a large number of customers of cur- 
rent. This system has proved very satis- 
factory, as it is comparatively seldom that 
the current is cut off, and an explanation 
of the danger incurred by the linemen, is 
generally satisfactory to any user of cur- 
rent who makes complaint. It is cus- 
tomary to do such work at a time when it 
will least interfere with the larger num- 
ber of users of current, and only after 
notifying them, and considering their sug- 
gestions as to time. 

A word might be said in regard to light- 
ning arresters. These are generally 
placed at intervals of about a mile, and 
seem to afford protection to transformers, 
as it is but seldom that one is damaged. 
It is different with the arresters them- 
selves, however, as several of these are lost 
in every storm. Many different types are 
in use, with but shght variation in the 
results. 

The line proposition resolves itself 
down to a careful study of ell contingen- 
cies: the installation, of good material, 
thorough workmanship, rigid inspection 
and proper maintenance of every detail, 
as it is only by constant attention to these 
that the required service may be obtajned. 
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The Development of the Postal Telegraph-Cable Company. 


N ANSWER to an enquiry concerning 
i what features of service most appeal 
to the consumer and create good will 
toward the supplying corporation, I think 
three words will answer the question: “ac- 
curacy, promptness, courtesy.” Ac- 
curacy and promptness are the ideals that 
this company is striving to attain. To 
describe in detail the methods adopted to 
this end would require more time than I 
am able to give and, I think, more space 
than you are able to give to the subject. 
Such progress as we may have made 
toward the realization of our ideals is 
probably explained by a statement of the 
facts that this company’s management de- 
termined from the first to establish per- 
manent business, based on sound prin- 
ciples and businesslike methods, and have 
steadfastly adhered to that policy; that 
the company’s employés are intelligent, 


By Charles P. Brach, Assistant General Manager. 


ment, thus forming a complete monopoly 
of the telegraph business of this continent, 
and across the Atlantic ocean. The 
smaller companies that had previously 
been built up inevitably proved unprofit- 
able, and impossible of permanent main- 
tenance, every one of them having been 
founded upon mistaken notions of the 
telegraph business under various s80- 


‘called improvements in methods of trans- 


mission, reduced rates, rebates and other 
forms of bidding for business, which soon 
proved to be ruinous; or upon a specula- 
tive plan not designed to be permanent 
but to do the most harm in the shortest 
time, for the purpose of being “bought 
off.” The most available routes for the 
construction of telegraph lines between 
principal points had been fully occupied, 
rights of way had become very difficult 
and expensive to obtain; the telephone was 


tion to exploit new systems of transmis- 
sion, together with the speculative element 
which seems always on the alert to make 
something to sell, resulted in building up 
within the three subsequent years a more 
extensive, diverse and damaging compe- 
tition than had ever before existed. The 
“Mutual Union,” the “American Rapid,” 


the “Bankers and Merchants,” the “Bal- 


timore & Qhio,” the “Southern,” the 
“Board of Trade,” the “Pacific Mutual,” 
and the original “Postal” were among the 
most extensive and important of the cor- 
porations that were formed, and all were 
competing with each other, as well as with 
the Western Union company, in the most 
wasteful manner. ‘The original “pros- 
pectus” of the Postal company, setting 
forth expectations of vast profits from 
small expenditures through the use of 
compound steel and copper wires, auto- 
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diligent, energetic and enthusiastic; that 
they are in sympathy with their employers 
and are working for the company’s in- 
terests, recognizing that their interests are 
identical with the company’s interests and 
that unless the Postal service is the best 
public patronage can not be retained, and 
that every man in the service is proud of 
the company’s success. We believe that 
these are the reasons why the Postal com- 
pany has been successful in the past and 
they are the reasons why we hope that it 
will be successful in the future. 

Early in the year 1881, the Western 
Union Telegraph Company, under the 
leadership of Mr. Jay Gould, acquired con- 
trol of all the commercial telegraph lines 
in the United States and Canada, and 
before the end of that year had combined 
the Western Union cables with the several 
other cable companies in a pooling agree- 


just beginning to assume other than local 
importance, and by many people was 
already deemed such a strong competitor 
for the transmission of intelligence as to 
seriously threaten at least the growth of 
the telegraph. 

Under such circumstances it was a 
common belief on the part of the public, 
and also of many of the best informed 
telegraph managers and employés, that 
competition in this business was at an 
end; that no capital would be found to 
undertake the building of new lines, and 
that no telegraph officers having the neces- 
sary experience and ability to conduct the 
business successfully would hazard their 
reputation by entering upon so hopeless 
an enterprise. But the demand for com- 
petition between principal points, the 
growing requirements of large business 
houses for private wires, and the disposi- 


matic and multiple systems of transmis- 
sion, a very low rate, made uniform, re- 
gardless of distance; business relations 
with the post-office department of the 
government and other extravagant and 
Utopian theories, leads one to wonder that 
such intelligent men as its original pro- 
moters were could have been so sanguine of 
the success of their scheme. 

In this almost chaotic condition of the 
affairs of the telegraph, Mr. John W. 
Mackay came into control of the property 
bearing the “Postal” name. He was with- 
out knowledge of the details of the tele- 
graph business, but with broad conception 
of its usefulness, and firm faith in its 
growth, he determined to establish a busi- 
ness on a permanent basis, and under 
methods protective alike to the patrons of 
the telegraph and those who invested their 
money in maintaining and increasing its 
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usefulness. With this purpose in view 
from the first, he brought into his service 
men of large experience in both telegraph 
and cable business, of known industry, 
integrity, and sound and conservative 
judgment, and to them he left the develop- 
ment of the business, and the means of 
escape from the then prevailing chaos, 
almost as completely as if they had them- 
selves been the owners of the proper- 
ties. 

Possessed of ample resources and un- 
limited patience, he brought about the lay- 
ing of new and superior cables across the 
Atlantic ocean, the reorganization of the 
Postal company upon a greatly reduced 
basis of capitalization and free from 
bonded debt, the adoption of practical 
and businesslike methods, the just and 
considerate treatment of the public in all 
its varied interests, the cordial and 
friendly relations between employer and 
employé, and the result is before us to- 
day in the establishment upon a firm and 
financial foundation of the “Postal Tele- 
graph-Cable Company,” having a land- 
line system many times greater than all 
previous competitors of the Western 
Union company, built and equipped in the 
most substantial and “up-to-date” manner, 
and with cables not only connecting with 
Europe, but across the vast Pacific 
ocean. 

To Mr. Mackay, primarily, and to those 
so effectively associated with him, in part, 
the American people are indebted for rates 
of telegraphic transmission as low as it is 
possible to afford in view of the great 
cost of constructing, maintaining and 
operating substantial lines. 

The Postal company was organized in 
1886, two years after the Commercial 
Cable Company. The growth of the Post- 
al has been as rapid as that of the cable 
company, as stated below. The Postal 
company started by taking over a number 
of small telegraph lines, the majority of 
which were bankrupt. The properties in 
the United States owned and controlled 
by the company represent an investment 
aggregating over $25,000,000. 

The pole mileage of the Postal system 
is now 49,012 miles of land lines, the wire 
mileage is 281,715 miles, and the points 
reached are 20,341. Of the points 
reached, 1,782 in 1903 were reached by no 
other telegraph company. Nearly 4,000 
new offices were added last year. The 
number of messages handled by the Postal 
in 1903 was 21,600,577. 

The growth of the Commercial Cable 
Company has been both rapid and con- 
tinuous. It wag found necessary in 1894 
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to lay a third cable between New Yorx 
and London. In 1900 a fourth was laid. 

The business of the company continued 
to increase and it also took over the opera- 
tion of the American end of the German 
Atlantic Cable Company’s lines. The 
Commercial Cable Company therefore 
operates no less than five cables across the 
Atlantic Ocean. These give the company 
direct lines to London, Paris and Ger- 
many. 

In 1901 the Commercial Pacific Cable 
Company was organized for the purpose 
of laying and operating a cable from San 
Francisco to the Hawaiian Islands, Mid- 
way, Guam, the Philippine Islands and 
China. This cable, which is nearly 8,000 
nautical miles in length, has been com- 
pleted at a cost of about $12,000,000, 
without asking any subsidy from the 
government. It is believed that the cable 
line will be extended to Japan in the near 
future. 

There are about 232,000 miles of sub- 
marine cables in the world. Of this the 
“Postal Telegraph-Commercial Cable Sys- 
tem” controls about 27,000 miles, or more 
than one-ninth of the total, and about 
281,000 miles of telegraph line. 

In addition to the above the Postal 
Telegraph system has direct communica- 
tion via the Canadian Pacific Railroad 
telegraphs with the British Pacific Aus- 
tralian Cable. | 

The Commercial Pacific Cable Com- 
pany, whose cables extend from San Fran- 
cisco via Hawaiian Islands, Midway Is- 
lands, and Guam to the Philippines, con- 
nects at San Francisco with the lines of 
the Postal Telegraph company, and at 
Manila with those of the Eastern Exten- 
sion company, and thus furnishes the 
most direct route to the Philippines, Hong 
Kong, China, Japan, Corea, and For- 
mosa. 

This company has its own offices in 
London, Liverpool, Manchester, Glasgow, 
Bradford, Leith, Dundee, Newcastle-on- 
Tyne, Edinburgh, Bristol, and Weston- 
Super-Mare; all of which are in direct 
communication with the cable stations by 
special wires operated by its own 
staff. 

The Commercial Cable Company’s con- 
nection with the German Atlantic com- 
pany provides also facilities for 
handling of German traffic. 

The German company has, at present, 
one, and is now engaged in laying a sec- 
ond, cable direct from New York to Ger- 
many via the Azores. The American end 
of this German system is operated by 
the Commercial Cable Company from its 
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New York office, whence messages are 
sent direct to and received direct from 
Germany via the Azores. In Europe the 
German cables land at Emden and 
terminate in the office, in that city, of 
the German telegraph administration, 
whence special wires are operated to all 
points in Germany and Holland. 

At the Azores Islands the Commercial 
Cable Company connects and occupies a 
joint office with the Eastern Telegraph 
Company, at which messages to and from 
Mediterranean ports, all parts of Africa 
and the east coast of South America are 
transferred. 

The Commercial company’s traffic to 
and from Norway, Sweden, Denmark and 
Russia 1s by direct special wire trans- 
ferred to and received from the lines of 
the Great Northern Telegrapn Company 
at London. 

The Commercial company’s traffic to and 
from France and central Europe transits 
direct over the Commercial company’s 
submarine cable to Havre and by under- 
ground cables to Paris. 

The Halifax & Bermudas Cable Com- 
pany and the Direct West India Cable 
Company oceupy a joint office with the 
Commercial Cable Company at Halifax, 
Nova Scotia, and thus provide the most 
direct route and efficient service to the 
Bermudas, Jamaica and the Windward 
Islands. . 

The Commercial cables are equipped 
with the latest and most efficient appara- 
tus, in which the company’s electricians 
are constantly making improvements. All 
are duplexed and their carrying capacity 
thus doubled. It has also introduced on 
its cables a new system of automatic re- 
peaters, whereby one cable may be elec- 
trically coupled to another and retrans- 
mission thus dispensed with. The in- 
troduction of this system enables the Com- 


` mercial to work direct from New York 


city to Waterville, its cable station in 
Treland. 

The telegraphs in Europe, Asia, Aus- 
tralia and South America are adminis- 
tered by the governments of the respective 
countries which comprise these geological 
divisions of the world, and their opera- 
tion is governed by a code of inter- 
national telegraph rules and regulations 
to which the foreign government admin- 
istrations rigidly adhere. All the cable 
companies are compelled to transfer to 
government administrations messages for 
points at which they have not offices of 
their own. The messages so transferred 
are subject to these international rules 
an? regulations. 
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Reviews of Current Engineering and Scientific 


Commercial Training for Engineers. 


What is thought to be a desirable 
method of training the English engineer 
is here discussed by Mr. R. D. Summer- 
The bulk of enginecring—that is 
to say, the business of making all kinds 


ville. 


of materials and machinery—is a com- 
mercial pursuit. Manufacturing establish- 
ments are run solcly to make a profit, and 
in nine cases out of ten the men in charge 
of paying works are business men rather 
than engineers, It is rare to find a pay- 
ing establishment managed by a highly 
trained engineer. The reason for this is 
thought to be the lack of commercial train- 
ing of the engineer. He should not only 
learn the methods of the shop and the 
draughting room, but he should learn busi- 
ness methods, bookkeeping, shipping 
methods, ete. The training which pre- 
vails at present in England consists in 
taking the young man from school at the 
age of sixteen or seventeen, and putting 
him as a pupil in some factory. He is 
passed through the various departments of 
the works, and then goes to the draughting 
room. After three or four years he has 
learned shop methods, but he is not quali- 
fied to take a manager’s position because 
he knows nothing of business methods. It 
is thought that to save time which would 
be lost in learning these, the engincering 
student should attend a business school 
while he is going through the shops. He 
should also attend an engineering school 
in the evening. Such a course, followed 
for four years, would give a man all the 
necessary information in regard to shop 
methods. He should then be put at com- 
mercial clerical work for a year, from 
which he should be passed into the esti- 
mating department for two years, so that 
at the age of twenty-five he should be an 
engineer with an excellent technical and 
commercial training. This course would 
not only weed out the incompetent or un- 
ambitious students, but would turn aside 
those to whom the scientific appeals more 
strongly than the practical. The latter 
class would develop into experts, and thus 
find good positions, but they do not make. 
good business managers.—A bstracted from 
Engineering (London), August 18. 


A 


General Rational and Real Dimensions of 
Magnetic and Electric Quantities. 


M. L. G. Muaux discusses here a system 
of general rational dimensions for electric 
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and magnetie quantities. Starting from 
the two laws of Coulomb, which give the 
force in terms of clectric quantity or mag- 
netic strength, and distance; and the law 
of Biot and Savart, which states the relr- 
tion between electric current flow and 
magnetic action, it is shown that an at-’ 
tempt to simplify the expressions by 
adopting such a system as will make the 
constants usually inserted in the formule 
unity, really complicates the situation. 
These constants have a physical character, 
and the assumption that they are merely 
numerals leads to difficulties. To derive 
a satisfactory general system of dimen- 
sions, it is assumed first that magnetic 
strength and electrical quantity are func- 
tions of the three fundamental quanti- 
ties of length, mass and time. They are 
then so expressed, the exponents of course 
being different for the two quantities. 
Using these assumptions, the author works 
out a table of dimensions expressed alge- 
braically. For such expressions to have 
any value they must not only be correct 


analytically, but they must agree with 


known physical characteristics. This can 
be obtained by assuming certain relations 
to hold between the exponents of the elec- 
tric and magnetic expressions. A relation 
is found which reduces the expressions so 
that they agree with well-known mechanic- 
al analogies, and at the same time puts 
them into simple forms. These reduced 
expressions are given. It is pointed out 
that they not only agree with known 
phenomena, but they avoid the confusion 
which results from other suggested svs- 
tems. It is held by the author that this 
system is not only gencral, but it is ra- 
tional and real, and attributes to each 
quantity a real part, which is confirmed 
by experience. This system should be use- 
ful in interpreting theories, particularly 
those which take advantage of mechanical 
analogies; and it can be extended to other 
physical phenomena.—T'ranslated and ab- 


stracted from I/Eclairage Électrique 
(Paris), August 19. i 
A 
The Effect of Radium on the Strength of 
Thread. 


Some time ago Lord Blythswood an- 
nounced his observation of the destructive 
action exerted on cambric by the radiation 
from radium. This effect has been studied 
by Miss Hilda P. Martin and Mr. W. B. 
Morton, who have investigated the pro- 
gressive decrease of strength of threads 


due to changes in temperature. 


when exposed to radium bromide. Ten 
pieces of thread were exposed at a time. 
These were folded around a strip of writ- 
ing-paper laid on the top of a capsule 
containing the radium, so that the 
threads were exposed to the bare radium 
at a distance of about half a centimetre. 
After definite periods of exposure the 
average breaking strength of the threads 
was taken. The points obtained lay 
closely on a smoothly descending curve. 
Tn case of silk fibres the loss of strength 
goes on at a practically uniform rate from 
the beginning up to the longest duration 
of exposure (seven days). The initial 
strength of the thread was seventy-eight 
grammes, and this decreased by about four 
grammes per day. The cotton threads 
gave a curve which falls more rapidly in 
the earlier than in the later stages. At 
the beginning the strength was 370 
grammes, and decreased at first about sixty 
grammes per day. After ten days the rate 
of weakening was about thirty grammes. 
The longest exposure was seventcen (lays, 
at which time the strength was reduced 
to fifty grammes. The loss of strength 
seems to be due entirely to the a rays. 
When a piece of paper was interposed 
between the threads and the radium there 
was no loss of strength. In one experi- 
ment the threads were maintained moist 
by allowing the ends to dip in water. On 
inspection it was found that the radium 
bromide, being hygroscopic, was wet and 
partially dissolved, and, upon testing the 
threads, the strength was found to he 
higher than when exposed in a dry condi- 
tion for the same time. The difference 
was too great to be attributed to the in- 
crease of strength imparted to the threads 
by moisture. It was due to the decreased 
emission of rays accompanying the solu- 
tion. The recovery of activity of the 
dried radium was traced by exposing 
threads to it. The effectiveness of the 
radiation, as measured by the weakening 
of the threads, came back by regular steps 


in about a fortnight to a point slightly 


greater than the original.—d hstracted 
jrom Nature (London), August 27%. 
& 


The Variation of a Capacity with Tem- 
perature. 


The sensibility of the alternating-cur- 
rent galvanometer has made possible the 
measurement of small changes of capacity 
This in- 
strument is of the D’Arsonval type, ex- 
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cept that the field is built up of lamina- 
tions of soft iron, and wound so as to be 
excited by an alternating current. In the 
particular instrument used in these meas- 
urements by Mr. Earle M. Terry, the 
laminations are circular discs about thirty 
centimetres in diameter, built up so as to 
have a cross-section about four centimetres 
square. An opening of about 1.5 centi- 
metres wide was made to admit the coil, 
the pole-faces being tapered down to 
about one centimetre in width. The 
coil is made up of No. 40 double-in- 
sulated wire wound on a wooden form, 
and has a resistance of about 350 ohms 
and an inductance of fifty milli-henries. 
In comparing capacities the bridge 
method was employed. The two capacities 
were subdivided condensers having a range 
of from 0.05 to one microfarad. Both 
capacities were placed in tin boxes im- 
mersed in large water baths. The water 
of the baths was kept constantly stirred. 
Owing to the large thermal capacity of 
the condensers, it took usually about forty- 
eight hours for them to come to a uniform 
temperature throughout. The apparatus 
allowed a precision of about one in 20,000. 
or 0.005 per cent, to be obtained, and for 
any particular setting a change of one 
part in 100,000 could be detected easily. 
The capacities at different temperatures 
were measured, and the temperature co- 
efficients determined. For the three con- 
densers used the coefficient varied from 
0.00028 to 0.00013. The capacities, as 
measured at different temperatures, give 
characteristic curves reasonably close to 
straight lines, with the exception of the 
con lenser showing the lowest temperature 
coefficient, and this one leaked slightly. 
It is concluded that a condenser has a 
temperature coefficient depending in value 
upon the construction; that it is negative 
and of sufficient magnitude to require con- 
sideration when used in measurements of 
high precision. —Abstracted from the 
Physical Review (Lancaster), September. 
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The Value of Canals and What to Do with 
Them. 


There is here presented a critical study 
of the situation in regard to the English 
canal systems. The blame for their pres- 
ent more or less abandoned condition has 
been attributed to the action of parha- 
ment in permitting the railways first to 
control and subsequently to starve all 
canals competing with them; but the his- 
tory of canal enterprise in Great Britain 
does not bear out this charge, for between 
1849 and 1850 parliament was compelled 
either to purchase the canals on behalf of 
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the government or to allow the railroads 
to acquire them. The latter course was 
followed, but it was provided that the 
roads should maintain the canals and keep 
them open. It is held that this policy 
saved the canal system as a whole from 
becoming absolutely derelict. The total 
length of the canals in England and Wales 
in 1830 was 4,332 miles. Three-fifths of 
these were canals proper, and two-fifths 
river navigations. In 1898 the mileage 
had been reduced to 3,132, five-sixths of 
this being canals, and one-sixth river 
navigations, a diminution of nine and one- 
quarter per cent on the canals, and fifty- 
elght and one-quarter per cent on the river 
navigations. Of the total loss of mileage 
which has occurred inland, only 116 is 
directly traceable to railways, this being 
that of canals filled up and converted 
into The remainder of 
the canals and 
river navigations is due simply to abandon- 
ment—a fate which would have overtaken 
the canals even had they not been handed 
over to the railway companies. In 1898, 
in Great Britain the independent canals 
represented a little over seventy per cent 
of the total length, sixty-eight per cent 
of the total cost, carried eighty-four per 
cent of the total traffic, earned eighty-two 
per cent of the total revenue, expended 
seventy-erght per cent of the total ex- 
penditure, and received sixty-four per cent 
of the total earnings; but only sixty-seven 
per cent of these independent canals paid 
working expenses, while of the railway- 
controlled canals sixty-three per cent paid 
working expenses. The trathe per ton- 
mile on the independent canals amounted 
to 11,400 tons, as against 5,277 tons on 
the controlled canals. The general average 
for both was 9,594 tons per ton-mile, 
while on the railways, when reduced to 
the equivalent single-track length, the 
tonnage per ton-mile in the same year 
was only 11,000. These figures testify to 
the merits of water carriage for certain 
classes of inland traffic, even when exposed 
to the full force of competition and neg- 
lect. It is thought that if the railways, 
which have excellent organizations, would 
change their traditional policy and trans- 
fer as much of their slow freight trafie 
to the canals under their control as would 
bring up the traffic on these eanals to the 
figure of the independent canals, they 
would earn enough to pay four per cent 
at least on their capital stock. At the 
same time they would probably relieve 
1,200 miles of railroad of more or less 
congested traffic, or postpone for at least 
a generation the costly alternative of 
doubling these lines. There is no essen- 


railways. 


loss in proper 
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tial reason why these controlled canals, 
even without improvement, should not 
carry double and treble the amount trans- 
ported by the free canals, with the best 
financial results. As supporting this view, 
the example of the Aire & Calder canal 
system is quoted, which, owing to its 
efficient management and the system of 
dealing with traffic by barge trains, has 
held its own against the most strenuous 
railway competition, and which carries, on 
an average, three times the tonnage per 
ton-mile carried by the canal system. Com- 
petition shows that on this basis the inde- 
pendent and controlled canals could handle 
over 71,000,000 tons of freight annually, 
and relieve the railways of twenty-six per 
cent of their present freight tratlic. The 
inducements to the railways to utilize 
water carriage are as follows: unavoidable 
payment of interest on the cost of the 
controlled canals; unavoidable main- 
tenance of canals; possibility of getting rid 
of any desirable portion of their most ob- 
structive freight; the possibility of effect- 
ing all this without any serious increase 
in their working staff; the possibility of 
trebling the margin of profit involved in 
carrying a ton of freight one mile. It is 
held that there is but little hope of im- 
proving the eanal situation by government 
ownership. The only outlook is the or- 
ganization of an adequate system of 
management. The best solution would be 
to have the railways reverse their policy 
and utilize the canals to the fullest extent. 
If the latter can not be done, the different 
systems should be thoroughly organized 
and traffic exchanges be arranged, and an 
energetic policy for securing freight be 
adopted. If such a course were followed 
by the independent canals, it is probable 
that the railways would be forced to adopt 
similar methods for those controlled by 
them. In any case, improved methods of 
haulage would be necessary.—A bstracted 
from the Electrical Review (London), 
August 18. 


Ventilating Arrangements of Electric 
Generators and Motors. 


An interesting patent was taken out 
recently in England by Siemens Brothers 
& Company, which embodies a new systent 
of ventilating electrical apparatus. The 
custom which most generally prevails 
to-day is to make use of the revolving 
part of dynamos and motors to set up a 


current of air, both through itself and 
through the stationary part. In this wav 
ventilation is secured. The same method 
of circulating the air is emploved in the 
new design, but this air is supplied to the 
machine through ducts contained in the 
housing, to which air is conducted from 
the outside. In this wav cool air is sup- 
plied to the machine in place of. the 
usually warm air of the generating room, 
and a more efficient cooling action is ob- 
tained. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Type of Arc Lamp. 
During the last few years the tendency 
toward the use of the enclosed arc lamp 
for commercial lighting has been so 


Fie. 1.—FRAME OF LAMP, WITH MECHANISM 
REMOVED. 


marked that in many cases lamps of older 
types have been discarded in favor of the 
newer systems. It is largely due to the 
great improvements that have been made 
in the construction of this type of lamp 


Fia. 4.- SHowina Dasn-Por. 


that these systems have been able to hold 
their position as superior to all others. 
Simplicity and rigid mechanical con- 
struction are admittedly the essential re- 
quirements for the successful arc lamp. 


The frame of the lamp should be so de- 
signed as to give a maximum rigidity 
without excessive weight, and should be 
sufficiently rigid to permit of shipment 


Fie. 2.—LAMP COMPLETE. 


without endangering the adjustment. No 
amount of care in the adjustment of a 
lamp is of any avail if the frame is not 
such as to maintain the adjustment. The 
lamp should be supplied with every de- 
vice necessary to succeseful operation, but 
each part should be as simple and in- 
destructible as possible and at the same 
time well protected from the weather and 
easily accessible. The accessibility de- 
pends partially on the case and partially 
on the internal arrangement. A solid 
case which offers perfect protection and 
which may be easily removed is desirable. 
The lamp should be so arranged that any 


= one part may be removed without dis- 


turbing any other part. 


Fic. 5.—SPECIAL PORCELAIN LAMP INSULATORS. 


As an illustration of the practicability 
of designing a lamp with these features, 
illustrations are shown of a lamp manu- 
factured by the Western Electric Com- 
pany, Chicago, Ill., which carries out sim- 


plicity and rigidity of mechanical con- 
struction and at the same time has all 
of the accessories tending to increase the 
general efficiency of the lamp. 


Fra, 3.—LAMP WITH CASE AND OUTER GLOBE 
REMOVED. 


In Fig. 1 is shown the frame of the 
lamp with all mechanism removed. It 
will be noted that the upper and lower 
castings are held to- 7 
gether by means of 
two brass posts rather 
than by the single tube 
used in many types. 
From these two posts 
all working parts are 
hung. This type of 
construction is par- 
ticularly rigid in pro- 
portion to the total 
weight. It is upon 
this rigidity that the 
permanency of the 


Fia. 6.—SQuARE TUBE 
OR QUIDE FOR UPPER 
CARBON HOLDER. 

alignment and the adjustment of the 

various parts depend. The frame has 
been standardized and is used for lamps 
of all types. A lamp for one service may 
be easily converted for another service by 
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the change of only such parts as are 
special to each type. 

In Fig. 2 is shown the lamp complete 
and ready for service, while Fig. 3 illus- 
trates the lamp after removing the case 
and outer globe. Before the case is low- 
ered, it is necessary to remove the outer 


Fic. 7.—Gas CHeck PLATE AND BAIL SUPPORT. 


globe which may be done by turning the 
supporting lugs to a vertical position. 
When in a horizontal position, however, 
the globe is locked in place, preventing 
any swinging or vibration. The case is 
held by three screws which may 
be easily loosed, but at the same 
time they can not be entirely re- 
moved as the ends are burred after as- 
sembly. This construction provides a solid 
case, easily removable, permitting perfect 
access to all parts and offering a very 
certain protection. 

Space does not permit a full recital of 
all the details of this lamp. Only a few 
of the particularly interesting features 
will, therefore, be covered. It is the gen- 


| 


i! 
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Fia. 8.—RHEOSTAT UsED IN BALLASTING 
: THE ARC. 


eral opinion that almost any kind of regu- 
lating magnet having sufficient power to 
lift the upper carbon and establish the arc 
is all that is required; a little experience 
in the operation of lamps will show that 
too much care can not be taken in the de- 
sign of this part. In the Western Elec- 
tric lamp the regulating magnet coils have 
a very long range of action with a slightly 
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rising characteristic as the core descends. 
This is done to prevent the frequent dip- 
ping and extinguishing of the arc which 
ig sometimes apparent, the lamp op- 
erating at times for periods of longer than 
three hours without dipping. : 

In Fig. 4 is shown the dash-pot, which 
is of special form, designed with particular 
reference to the requirements. It acts 
only while moving in the direction to es- 
tablish the arc, being permitted to move 
freely in the reverse direction by a sim- 
ple valve mechanism. This valve is posi- 
tively operated by the action of the regu- 
lating magnet, no dependence being placed 
on springs or gravity devices. When the 
lamp is not in operation the piston of the 
dash-pot occupies a position at the top 
of the cylinder. Any upward movement 
of the cylinder produces a partial vacuum 
tending to retard the movement. This 
is very important in order to prevent too 
abrupt separation of the carbons, and to 
enable the lamp to start cold without the 
disagreeable dipping and pounding so 
often observed. While the dash-pot may be 
easily cleaned, it is not subject to inter- 
ference by ordinary accumulation of dust 
or moisture and is found to add greatly 
to the sensitiveness of action and to the 
natural regulation to the pump as a 
whole. 

Fig. 5 illustrates the special porcelain 
insulators used in mounting the lamp 
terminals upon the cap and the switch 
mechanism within the cap. The terminal 
insulators outside the cap have large 
drooping flanges which serve as water- 
sheds and prevent leakage between the 
terminals and cap. The terminal insula- 
tors used within the cap are of generous 
proportions and so formed that they act 
in conjunction with the squared shanks 
of the terminals to prevent rotation of 
the terminals. The switch insulator is 
of such design that it serves the double 
purpose of insulating the switch lever from 
the cap and as a mechanical support for 
same. This avoids the use of mica 
washers or small lava bushings which have 
so frequently proved a source of trouble. 

Fig. 6 shows the square tube or guide 
for the upper carbon holder and a pro- 
tecting casing for the folded copper ribbon 
used for connecting the tube and carbon 
holder. This device has proven thoroughly 
reliable as a means of preserving posi- 
tive electrical connection and hag the ad- 
vantage of complete protection from out- 
side interference. 

The gas check-plate and method of 
support are shown in Fig. 1, Fig. 3 and 
Fig. 7. This plate is of composite con- 
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struction, the main plate against which 
the globe finds its seat is of hard bronze 
which is found to resist the corroding ac- 
tion of the gases within the globe and 
thus maintain a perfect joint even after 
long use. The lower portion of the gas 
check-plate is of iron. It operates to 
control the admission of air to the globe, 
admitting only the amount necessary to 
secure the maximum lighting effect with 
minimum carbon consumption. 

In Fig. 8 is shown the rheostat used 
in ballasting the arc. This rheostat is 
made up of a number of porcelain drums 
or cylinders having shallow helical grooves 
on their surfaces in which the resistance 
wire is wound, the ends of the wire be- 
ing secured by passing through holes at 
the ends of the cylinders. The cylinders 
are mounted vertically in the lamp and 
are so held that perfectly free play is 
given for expansion or contraction. When 
current is turned on the heat of the re- 
sistance wire gradually extends to the 
porcelain cylinders, but as this expan- 
sion is principally in the direction of the 
length of the cylinders no inequalities of 
expansion result which could bring break- 
ing strains. A sliding contact device is pro- 
vided by which adjustment of the amount 
of resistance can be readily made. In 
this system of resistance cylinders lies an 
important element of safety, as it will 
readily carry all excessive currents which 
are liable to be set up by short-circuit- 
ing of the arc or other cause and thus 
overcome a long standing source of trou- 
ble in the operation of constant-potential 
arc lamps. 

The regulating magnets can, when de- 
sired, be. wound with wire of special in- 
sulating properties, enabling the coils to 
withstand the heating effects above de- 
scribed, making the lamp practically in- 
destructible even on continuous short-cir- 
cult. l 
The lamps are made in types suitable 
for use on circuits of 110 or 220 volts, 
direct current. Metal or opal glass shades, 
alabaster or clear outer globes can be used 
according to the particular class of light- 
ing service to be given. - 


Northern Elevator Motors. 

The growing requirements of modern 
structural engineering for electric ele- 
vator motors bring to the Northern Elec- 
trical Manufacturing Company, Madison, 
Wis., increased demands for elevator-motor 
equipments. The Northern elevator-mo- 
tor line includes standard electric motors, 
with special low frame, square type ele- 
vator motors, etc. The spherical type is 
built for both direct-connection or direct- 
coupling to the elevator engine or for 
belted drive. The square type is designed 
for direct-connection to high-speed pas- 
senger elevators. The characteristic of 
the square type elevator motor is the rapid 
acceleration provided and the powerful 
starter torque. 
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A Large Static Transformer. 

The largest static electric transformer 
ever built has recently been installed at 
the Niagara Falls works of the Pittsburg 
Reduction Company. The transformer 
was designed and built by the Stanlev- 
G. I. Electric Manufacturing Company, 
Pittsfield, Mass., and is to be used in con- 
nection with the manufacture or reduction 
of aluminum. In work of this sort elec- 
tric furnaces are used, and in order to 
obtain high temperatures it is necessary 
to transform the current so that the 
amperage is exceedingly high and the 
voltage relatively low. 

The primary current at the transformer 
has a frequency of twenty-five cycles at 
2,200 volts. The secondary current is 
80,000 amperes at twenty-five to fifty 
volts. The transformer occupies a floor- 
space of eighty-six and one-half inches by 
eighty-six and one-half inches. The 
height over all is eleven feet six inches 
and the gross weight with oil is 50,000 
pounds. 

The secondary winding consists of 
twelve coils of one turn each arranged so 
that by means of heavy switches they can 
be connected all in parallel, the several 
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combinations giving a secondary current 
of 80,000, 40,000 or 20,000 amperes, the 


voltage in each case varying in an inverse 
ratio to the current. 


The primary coils have a number of 


taps brought out at several points in the 
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windings. These taps connect to a special 
oil type regulator, which is shown here- 
with, by means of which the secondary 
voltage can be varied in suitable steps 
from maximum to minimum. Although 
the transformer is rated at 2,000 kilowatts 
capacity, it is possible to run it for long 


Fic. 1.— THE ‘‘ AUTOMOTONEER” ATTACHED TO CONTROLLER. 


periods at 4,000 kilowatts capacity with- 
out overheating. 

The transformer is of the oil-insulated, 
water-cooled type. The coils are thin slab 
wound, thus giving good mechanical con- 
struction as well as affording a ready dis- 
sipation of the heat generated in the 
windings. 
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Fie. 8.—Foxw FIxED Rapipiry oF DISENGAGEMENT. 


The “ Automotoneer.”’ 

The Garton-Daniels Company, Keokuk, 
Iowa, has placed on the market a street 
railway device designated as the “Auto- 
motoneer.” This is a controller regula- 
tor, and is shown in Fig. 1 attached to a 
standard type K-10 General Electric con- 
troller. The same device may be attached 


ELECTRICAL REVIEW 


to any nine-point controller, and the same 
principle has been worked out for prac- 
tically all standard forms of controllers. 
The device is designed to obviate the waste 
of power or damage to motors and other 
car equipment by fast feeding. The 
“Automotoneer,” the company claims, is 
an aid in securing rapid acceleration by 
acting as a guide, and, at the same time, 
checks loss of power through the careless 
application of the motor handle. 


The device slips over the shaft of the 
controller, displacing the pointer collar 
on the top. Otherwise it leaves the con- 
troller intact. 
of two principal parts. One part is sta- 
tionary (shown in Fig. 2), and is bolted 
to the top of the controller. The second 
part, shown in two styles in Fig. 3 and 


It is practically composed 


Fig. 4, revolves concentrically in the first 
in obedience to the movement of the con- 
troller handle, and, in effect, forms a part 
of the controller handle. 

The device is made principally of 
malleable iron, case-hardened on the wear- 
ing surfaces. The stationary portion is 
in the form of a short, hollow cylinder, 
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which the controller spindle 
passes. A zig-zag channel is cast in the 
inside face of the barrel of the cylinder.. 
This may be seen in Fig. 2. 

The part.of the “Automotoneer” which 
revolves with the controller handle carries 
a pawl or dog. ‘This may be seen very 
clearly in Fig. 2, Fig. 3, or Fig. 4. This 
pawl plays in the zig-zag channel in such 
a way that the pawl is pushed upward and 
engages a catch or tooth of the stationary 
portion each time the controller is moved 
one running point toward the on-position. 
It is then impossible to pass this point 
until the pawl has disengaged the tooth 
by dropping downward. 

The device is made in two forms, style 
In one the rapidity of 


through 


G and style G-A. 


Fic. ?. - STATIONARY ELEMEN1 OF *‘AUTOMOTONEER.” 


the disengagement is fixed, the other being 
provided with an adjustable dash-pot 
whereby the rapidity with which this disen- 
gagement occurs may be varied after the 
“Automotoneer” has left the shop. Fig. 
3 shows the former type, while Fig. 4 
shows the latter type. 

In operation the handle is placed in 


ches ~~ 4 
Fic 4 —For ÅDJUSTABLE RAPIDITY OF DISENGAGEMENT. 
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position, and moves from point to point. 
It is simply necessary to release the 
pressure against the handle after having 
taken a point. No backward movement of 
the handle is necessary to allow the pawl 
to fall in the zig-zag groove, if the device 
is properly adjusted so that the points of 
the “Automotoneer” match with the points 
of the star-wheel. 
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New Style Skeleton Frame Induc- 
tion Motor. 

The General Electric Company, Sche- 
nectady, N. Y., has recently put upon the 
market a new line of induction motors 
which embody certain details in construc- 
tion of an interesting nature. his line 
of motors is now furnished in two styles, 


Form K, ARMATURE FOR 220-VoLT INDUCTION MOTOR. 


designated as form K and form L. As 
is generally known form K motors have 
the squirrel-cage armature, while the form 
L have resistance in the armature circuit. 
In both forms the stationary or field ele- 
ment is identical, the armatures being in- 
terchangeable. 
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and greatly improving the ventilation. 
Notwithstanding the open construction of 
this motor, the characteristics of mechanic- 
al strength and rigidity are in no way sac- 
rificed. 
Another detail which is of more than 
speculative merit is the method of mouni- 
ing the motors. In place of the ordinary V- 


rails and screws used for belt-tightening, 
is substituted a cast-iron base. This avoids 
change in alignment of motor due to 
tight belts, or, in a case where the drive 
is vertical, it eliminates the danger of 
having a motor slip from its base. This 
method of mounting motors can be used 
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A third point in constructive detail 
is the use of adjustable end shields. Above 
thirty-five horse-power the motors are 
supphed with an adjustment at the bear- 
ings so that all wear may be compensated 
for and the stator and rotor kept in their 
proper relations to each other. Since it 
is necessary for reasons of efficiency to 


Form L, 220-VOLT INDUCTION MOTOR. 


have the air-gap of any induction motor 
very small, this adjustment is quite a 
notable improvement as it prolongs the 
useful life of bearing-sleeves. By adjust- 
ing the air-gap so that there is more 
clearance on the bottom or wearing side, 
the motor can be run for a much longer 


Form L, 220-VoLT INDUCTION Motor, DISASSEMBLED. 


The constructive detail which com- 
mends itself most to the attention of those 
interested is the skeleton frame of the 
machine, and the illustrations give an 
idea of its general appearance. In this 
construction the outer rim of the stator 
laminations is exposed directly to the air, 
thus reducing the weight of the motor, 


also when the motor is supported on side 
wall or from the ceiling. It was formerly 
necessary to use a different rail for side 
wall and ceiling work, but now in all 
motors from one to 200 horse-power, in- 
clusive, this new method of mounting will 
be employed. The engraving makes clear 
the detail of the base. 


period without readjustment. An uneven 
air-gap has no appreciable effect upon 
the efficiency power-factor, or heating of 
an induction motor, so that this adjust- 
ment is quite practical in all ways. 

Due to these constructive details which 
have been mentioned, this line of motors 
possesses important electrical features 
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which ensure great efficiency and higher 
power-factor. The exceptionally low core 
loss and also the low friction losses make 
the efficiency very high at port loads. For 
variable load work, therefore, this motor 
is most economical in operation, and, due 
to these facts, it will undoubtedly hold a 
high place in the field now occupied by 
the old form of induction motor. 

In common with the superseded motor 
type, this type of induction motor is made 
in both quarter and three-phase forms. For 
the same maximum output and efficiency, 
and equally good arrangement of copper, 
the three-phase motor has the advantage. 
This is due, primarily, to the increased 
amount of active conductor upon the 
armature. A representative three-phase 
motor having a power-factor of ninety 
per cent at full load and eighty-three per 
cent at half load will have about thirty- 
two per cent magnetizing current, 15.5 
per cent reactance and a stationary im- 
pedance current of about 5.75 times full- 
load current. The same motor if wound 
two-phase will have thirty-two per cent 
magnetizing current and the same re- 
actance (16.5 per cent) at full load, which 
will give a power-factor of eighty-nine per 
cent; while the half-load power-factor 
will be eighty per cent. 

The results in the following table are 
approximate, but the same degree of ap- 
proximation is used in each case, so that 
the comparison is quite fair. It will be 
seen from the table that the advantage 
of three-phase over two-phase winding is 
greater in the slow-speed than in the 
moderate-speed motors. 
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The above considerations show that two- 
phase motors have, inherently, a lower 
power-factor than three-phase motors, and 
are therefore not so desirable as a cen- 
tral station load. 


General Electric Circuit-Breakers. 

A description of the General Electric 
Company’s new type C, form P circuit- 
breakers will interest many of our readers, 
for these circuit-breakers embody the latest 
improvements and possess many points of 
merit. 

The circuit-breaker is operated by means 


ELECTRICAL REVIEW 


of a toggle mechanism which minimizes 
the force required to close the breaker. The 
toggle is stable in its closed position and 
yet can be easily tripped. The only change 
in position of the circuit-breaker handle 
when opened is a deflection of about forty- 
five per cent out and up. All the current- 


860-AMPERE, 650-VoLT, SINGLE-POLE 
CiRCUIT-BREABER. 

carrying parts are of polished copper, the 
operating mechanism having a smooth dull 
black finish. No springs or screws are 
used, the carbon contacts being sweated 
into clamping jaws, minimizing the likeli- 
hood of breakage. An easily adjusted 
laminated brush ensures an equal, posi- 
tive pressure on every lamination, and 
automatically compensates for the or- 
dinary wear of the contact surface. The 
main laminated contacts are adequately 
protected by two auxiliaries, the final 
break occurring on a carbon contact. The 

circuit is thus broken at three points. 
The type C, form P circuit-breakers, 


500-AMPERE, 250-VoLT, DOUBLE-POLE 
CIRCUIT-SREAKER. 

in common with all those of General Elec- 
tric manufacture, are so designed that the 
temperature rise of no part of the breaker 
will exceed moderate limits under normal 
conditions. This temperature rise will be 
comparable to the rise in temperature 
of the apparatus which the circuit-breaker 
is designed to protect. 

The type C, form P circuit-breaker is 
back-connected and can be supplied either 
with or without base. The small capac- 
ity breaker has for its overload coil a 
wire-wound spool; circuit-breakers of in- 
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termediate capacities having polished 
copper, cylindrical coils. In the 800 and 
1,200-ampere size the coil is replaced by 
a magnet frame encircling the lower stud, 
the current flowing through this stud be- 
ing sufficient to secure the desired range 
of calibration. 

The following auxiliary devices have 
been designed for use with standard over- 
load breakers to protect systems from 
failure in voltage, reversal of current, un- 
derload, etc. These attachments can be 
furnished at any time and applied to the 
standard circuit-breaker without modi- 
fication of the latter. 

The object of the low-voltage release 
attachment is to trip the circuit-breaker 
when the line voltage drops to approxi- 
mately fifty per cent or less of the normal 
voltage. It also performs the functions 
of a shunt trip when used in conjunction 
with a push-button, auxiliary switch, or 


800-AMPERE, 250-VoLT, DoUBLE-POLE 
CIRCUIT-BREAKER. 
speed-limiting device. For this reason 
it is generally to be preferred to the shunt 
trip attachment. 

The low-voltage release attachment con- 
sists of a solenoid acting on a plunger 
which is released by a reduction or cessa- 
tion of the current in the solenoid. The 
motion of this plunger is transmitted to 
the tripping mechanism of the circuit- 
breaker by a single lever. ee 

The shunt trip attachment has been 
designed to provide for conditions under 
which the low-voltage attachment can not 
be successfully applied. It resembles the 
low-voltage attachment in construction, 
but differs in that it trips the circuit- 
breaker when energized. The shunt trip 
solenoid should be allowed to remain only 
momentarily in circuit; hence it should 
be so connected that the opening of the 
circuit-breaker immediately disconnecte it 
from the circuit. Whenever it is impos- 
sible to connect the shunt trip solenoid in 
this manner, the circuit-opening auxiliary 
switch should be used in connection 
with it. 


The circuit-closing auxiliary switch 
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closes when the circuit-breaker opens, and 
may be used to announce the automatic 
opening of the circuit-breaker, through 
the means of an indicating lamp or an 
alarm bell. It is often necessary to ar- 
range one circuit-breaker so that, in open- 
ing, it will trip others. This may be ac- 
complished by using a circuit-closing aux- 
iliary switch in connection with a low- 
voltage or shunt trip attachment on the 


circuit-breakers to be tripped. 

The circuit-opening auxiliary switch 
opens an auxiliary circuit when the circuit- 
breaker opens, and is intended to be used 
in connection with a shunt trip attachment 
to ensure the immediate disconnection of 
the shunt coil from the circuit. It may also 
be employed to serve other purposes, such 
as indicating by a lamp the open position 
of the circuit-breaker; tripping another 
circuit-breaker having a low-voltage at- 
tachment; and permitting another circuit- 
breaker to remain closed only when the 
circuit-breaker equipped with the auxiliary 
switch is open. 


m 
A Heavy Cable Reel Winding Gear. 

The Aiton Machine Company, New York 
city, has designed a number of machines 
for cable manufacture. The accompany- 
ing illustration shows one of this com- 


pany’s winding gears for winding cables 
on large reels. The illustration shows a 
machine for belt-drive. The company, 
however, makes similar winding gears 
with electric motor-drives. This machine 
takes reels up to ten feet flange diameter. 
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New “Connecticut” Volt-Ammeter. 
The Connecticut Telephone and Elec- 
tric Company, Meriden, Ct., has placed 


upon the market a new type of volt-am- 


meter for electricians, telephone men, and 
automobilists. This instrument is an up- 
to-date battery tester and is especially de- 
signed for testing batteries in connection 
with gas engines and electrical instruments 
and is now coming into general use. It 


VoLt-AMMETER 


is made up as a combination yolt-am- 
meter, and with ampere reading only. The 
reading is from zero to thirty amperes and 
from zero to six volts. The instrument 
is carefully calibrated and the needle ar- 
ranged for delicate and accurate reading, 


CABLE REEL WINDING GEAR. 


The bearings for the reels are vertically 
adjustable, so that it is only necessary to 
raise the reel a fraction of an inch for 
rotating it. 


is guaranteed by the company to be ac- 
curate, durable and free from mechanical 
defects, and in this meter it maintains a 
high standard of quality. 
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“I-T-E” Circuit-Breakers. 

The accompanying illustrations present 
several of the modern forms of “I-T-E” 
circuit-breakers manufactured by the Cut- 
ter Company, Philadelphia, Pa. Fig. 1 
shows a circuit-breaker with “limit” at- 
tachment, especially adapted for crane 
work and other industrial service. This 
is a combined “limit” and “overload” cir- 
cuit-breaker. It is supplied with two 
operating coils. One, the “overload” coil, 
in series with the switch, is always in 
circuit, and causes the instant opening of 
the switch upon the occurrence of a short- 
circuit or dangerously heavy overload, thus 
affording absolute protection to the motor. 


Fie. 1.—SINGLE-PoLE CIRCUIT-BREAKER WITH 
“ LIMIT” ATTACHMENT. 


Should any foreign substance become en- 
gaged with the gears, or in any way inter- 
fere with the proper working of the ma- 
chinery which the motor controls, the ef- 
forts of the motor to overcome the extra 
resistance result in excessive currents, 
causing the opening of the circuit by 
means of the “overload” coil. The 
“limit” coil is adapted to be brought auto- 
matically into circuit when the motor- 
driven mechanism has reached its safe 
limit of movement. 

Fig. 2 shows a three-pole “overload” 
and “no-voltage” circuit-breaker for the 
protection of alternating-current motors. 
This circuit-breaker was brought out some 
years ago to meet the need for a protective 
device for polyphase motors. The “no- 
voltage” feature is so arranged that an 
open circuit in any one phase operates the 
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circuit-breaker, thus ensuring that the 
motor will remain in circuit only during 
proper running conditions. 

Fig. 3 shows a single-pole circuit-breaker 
adapted especially to street railway serv- 


Fic. 2.—THREE-PoLE “OVERLOAD” AND “‘ No- 
VOLTAGE” ALTERNATING-CURRENT CIRCUIT- 
BREAKER. 


ice. This circuit-breaker, while it has been 
designed to meet the requirements of rail- 
way service, is not intended for the ex- 
clusive use of street railway companies, 
but may be used for practically every 
other class of installation where the utmost 
reliability under severe conditions is of 
prime importance. The simplicity of con- 
struction and careful proportioning of all 
parts minimize the possibility of break- 


Fig. 4.— DoUBLE-POLE CIRCUIT-BREAKER. 
10,000 AMPERES CAPACITY. 


down. The calibration scale is long and 
easily readable from the front of the in- 
strument. 

Fig. + shows a double-pole circuit- 
breaker of 10,000 amperes capacity. This 
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circuit-breaker was developed to meet 
special requirements for large capacities. 
The instrument is thirty inches high, 
twenty-four inches wide, and has a maxi- 
mum depth when open of twenty inches 
from the switchboard to the most extended 
portion of the operating handle. The 
apparatus is equipped with a powerful 
double toggle operating mechanism, and 
has successfully withstood the tests inci- 
dent upon long service, the maximum 
capacity at 250 volts being 10,000 amperes. 

Fig. 5 shows the 2,500-ampere “Re- 
versite,” mounted on a pedestal. The or- 
dinary “overload” circuit-breaker requires 
a certain amount of current for its opera- 
tion, regardless of the direction in which 
that current flows. The “Reversite? 
feature of the “I-T-E” circuit-breaker is 
operated by currents in one direction only, 


Fie. 3.—SiInGLE-PoLe CIRCUIT-BREAKER, 
“ L-L” TYPE. 


and to current in this direction it is ex- 
tremely sensitive. Suppose four genera- 
tors, each having a rating of 800 amperes, 
are operating in multiple, all fully loaded, 
each generator being protected by an 
“overload?” circuit-breaker adjusted to 
open at 1,200 amperes. In the event of 
one of the generators dropping its volt- 
age, either through breakdown in its field- 
circuit, short-circuited armature coil or 
coils, or the slowing down of the prime 
mover, the generator thus affected will 
cease to contribute to the external circuit, 
and the remaining three generators must 
carry the entire load of 3,200 amperes. 
Not. only this, but they will deliver cur- 
rent reversely into the armature of the dis- 
abled motor, weakening its field and tend- 
ing to cause it to operate as a motor. This 
reverse current will build up until operat- 
ed by the action of the “overload” circuit- 
breakers. Before the instrument protect- 
ing the disabled generator can operate, the 
reverse current must reach a value corre- 
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sponding with the circuit-breaker adjust- 
ment—1,200 amperes. The operation of 
the “Reversite” is to detect this reverse 
current instantly, and cause the proper 


Fria. 5.—2,500-AMPERE ‘‘ REVERSITE.” 
MOUNTED ON PEDESTAL. 


conditions to come about to protect the 
disabled generator. 

Fig. 6 shows an “Auto-Directite” with 
“overload” and “reverse current” actua- 
tion. This is a type originated by the 
Cutter Conrpany to meet the requirements 


s 


Fic. 6.—“ Auto-DIRECTITE,” WITA ‘‘ OveR- 

LOAD” AND '' REVERSE CURRENT” ACTUATION. 
of the British navy, and is a double-pole 
circuit-breaker with the poles arranged in 
tandem, one above the other. In the 
present illustration the hand switch, with 
accompanying connections, is eliminated. 
The apparatus can not be closed or held 
closed while the conditions against which 
it is designed to give protection exist. in 
the cireuit. To open it manually, how- 
ever, takes but a slight upward movement. 
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Series Alternating-Current System 
of Arc Lighting. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., has recently developed a 
complete system for series are lighting 
circuits which may be readily operated 
upon a constant-potential supply. 

Although the many advantages of the 
alternating-current system for series arc 
hghting are well known, and although 
systems of this nature have been in opera- 
tion throughout the country for some time, 
the further advantages of a simple system, 
requiring but slight attention, which is 
sufficiently flexible to operate in parallei 
with an incandescent system if desired, 
will at once be manifest. 

The system described in these columns 
consists of a regulator for maintaining a 
constant current, a specially designed 
high-tension switchboard, a constant-po- 
tential transformer, and a series of are 
lamps. In addition, both sides of the line 


are equipped with a lightning arrester pe- 
culiarly adapted to circuits of this nature. 
Fig. 1 represents the type SA regulator 


Fig. 1.—REGULATOR FOR SERIES ALTERNAT- 
ING-CURRENT SysTEM OF Akc LIGHTING. 


which has been designed for this system. 
Its operation depends upon the automatic 
introduction of impedance into the lamp 
circuit whenever any decrease in the re- 
sistance of the latter would tend to cause 
an excessive current to flow therein. This 
impedance is introduced by the combined 
movements of a laminated iron core and 
impedance coil into such a position as to 
cause a greater magnetic flux to be cut 
by the current in the coils. This increase 
in the amount of flux cut by the 
line current produces a choking effect, 
reducing the latter to its normal 
value. If. for any reason, the 
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line current be decreased, the exact op- 
posite effeet takes place within the regu- 
lator and the current is automatically in- 
creased to its normal value. 

The mechanical parts of this regulator 
are so well counterbalanced that the mo- 
tion of the heavy core is small as compared 


Fig. 2.—SwiTCHBOARD, SERIES ALTERNATING- 
CURRENT SYSTEM OF ARC LIGHTING. . 
with that of the coil. This reduces the 
inertia and guarantees an immediate and 
more sensitive adjustment of the current. 
This design also permits the core and the 
coils to counterbalance each other, and 
does away with the use of the counter- 
weight, thereby simplifying the design 
and reducing the necessary attendance. 

This regulator, being very compact in 
form, requires a floor space of but twenty- 
two inches by twenty-eight inches in the 
seventy-five-light capacity and may be lo- 
cated upon the floor of the power station 
in any convenient position. No atten- 
tion is required at the regulator, the start- 
ing operation being entirely controlled 
from the switchboard specially designed 
for this purpose. 

The switchboard furnished with this 
system consists of a single panel of bluc 
Vermont marble, equipped with amme- 
ter, reactance, fuses, and all necessary 
switches for the starting and operation of 
the svstem. It can be furnished with or 
without a wattmeter subbase equipped 
with an integrating wattmeter. Fig. 2 
represents the front of the switchboard for 
use with step-up transformer and inte- 
vrating wattmeter. 

By reference to the accompanying dia- 
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gram, Fig. 3, the peculiar design will be 
noted by means of which the system may 
be quickly started from the switchboard 
without paying any attention to the regu- 
lator and without causing any excessive 
rush of current through either the regula- 
tor or the lamps in so doing. The ability 
to thus start the system without any dis- 
turbance upon the line is one of the 
greatest advantages of the Fort Wayne 
system. 

The starting switch, which is located in 
the centre of the panel, should always be 
closed last. In the closing of this switch, 
three separate stages exist. 

At the first stage in the closing of this 
switch, a reactance, which is mounted 
upon the back of the switchboard, is in- 
troduced into the regulator circuit, so 
that no rush of current will take place 
when the regulator is thrown upon the 
line. If it were not for the introduction 
of this reactance, the regulator, which is 
in its no-load position, introducing but 
very little impedance in the circuit, would 
permit an excessive current to flow. With 
the introduction of the reactance, how- 
ever, the current is choked down to its 
normal value until the regulator comes to 
its full-load position, in which position it 
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introduces a sufficient impedance of its 
own to reduce the current to its normal 
value. 

The second stage in the closing of the 
starting switch short-circuits the above 
reactance, thus throwing the regulator, 
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which has now reached its full-load posi- 
tion, directly across the constant-potential 
bus-bars. During both these stages the 
line leading to the arc lamp is short-cir- 
cuited. 

When the starting switch is entirely 
closed the short-circuit across the line 
which previously existed is removed, thus 
permitting the line of are lamps to operate 
in series with the regulator upon normai 
current. By thus connecting the lamps 
into the circuit after normal current has 
already been maintained, no disturbance 
is caused in the mechanism of the lamps. 

Although the systems for twelve and 
twenty-five lights will operate satisfac- 
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chased of sufficient capacity to meet the 
needs of a growing system, the latter may 
be connected at first so as to supply only 
a small portion of its total output, and, as 
the number of arc lamps increases, the 
taps upon the transformer may be so con- 
nected as to meet this demand with no 
further cost of installation. This may be 
done with practically no sacrifice of effi- 
ciency when operating the circuits of small 
capacity. 

The alternating-current series arc 
lamps which have been designed to operate 
in connection with this svstem are of the 
same high grade and long life which is 
characteristic of the direct-current prod- 


Fig. 4.—ConsTant POTENTIAL TRANSFORMER DEVICE FOR ALTERNATING-CURRENT SYSTEM OF 
Arc LIGHTING. 


torily without the use of a constant-po- 
tential transformer upon circuits of 1,100 
and 2,200 volts respectively, it is advisable 
to use a transformer in all cases, although 
it mav be of a one to one ratio, introduced 
merely for insulation purposes. This is 
especially desirable where both arc and 
incandescent systems are operated from 
one set of bus-bars, in order to entirely 
insulate the arc svstem from that which 
supplies the incandescent lamps. 

Fig. 4 represents a constant-potential 
transformer supplied with this system 
which may step up or step down the bus- 
bar voltage or may in some cases maintain 
the same voltage upon both primary and 
secondary in cases where it is introduced 
for insulation purposes only. The second- 
ary of this transformer is provided with 
a number of taps, by the use of which the 
output of the station may be varied as 
more arc lamps are needed upon the cir- 
cuit, maintaining at all times practically 
full-load efficiency and power-factor. The 
advantage of this will be at once apparent. 
If a regulator and transformer be pur- 


uct. ‘They will be found to operate with 
extremely low temperatures for periods of 
time up to 125 hours with but one trim- 
ming, when adjusted for normal current 
of 6.6 amperes. 

The disadvantages which so often occur 
in alternating-current are lamps have been 
reduced to a minimum in this design, 
great care being taken to prevent vibra- 
tion and the consequent hum which fre- 
quently exists in lamps operated upon 
alternating-current circuits. 

The system has been designed for either 
sixty or 140 cycles and has been found to 
operate with entire satisfaction upon both 
of these frequencies. The 140-cycle lamp 
has been especially designed for high-fre- 
quency service and can not be operated 
upon a sixty-cycle circuit. Although the 
use of the sixty-cvcle system is advised 
wherever possible, owing to the fact that 
it is at present the tendency for central 
stations to reduce the frequency of their 
system, the central station managers who 
already have 140-cvcle cireuits in use will 
find that this svstem will operate with 
entire satisfaction. 


- durability, merits attention. 
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Superheated Steam. 

One of the features in the advance of 
modern engineering practice is the rapid 
increase in the use of superheated steam 
in power plants as a means of decreasing 
fixed operating expenses. That the high 
engine efficiency theoretically possible by 
the use of multi-cvlinder high-expansion 
engines is not obtained without the use 
of superheated steam, is due principally to 
cylinder condensation and other heat 
losses in the steam mains, incidental to the 
presence of water. In the best engines 
fully twenty-five per cent of the heat 
cnergy of the steam generated in the 
boiler, and theoretically available for 
power purposes, is lost in this way, with 
a very considerable increase in many cases 
on account of inferior design and propor- 
tion. With a moderate degree of super- 
heat, steam main and cylinder condensa- 
tion can be entirely prevented and a 
marked increase in efficiency obtained. 
Authentic tests have shown a coal pile 
saving of from ten to forty, or in some 
cases fifty, per cent by the substitution of 
moderately superheated steam, for what 
was ordinarily commercially dry steam. 

Some vears ago, stimulated by a demand 
In connection with its foreign business, 
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SCPERHEATER OUTLET COLLECIOR 
CONNECTIONS, 


the Babcock & Wilcox Company placed on 
the market a superheater, which, because 
of its simplicity, efficiency, safety and 
As may be 
seen by reference to the accompanying 
figures, it is tubular in design and is lo- 
cated in a space which permits its in- 
stallation without change in design of 
setting or pipe connections and leaves it 
readily accessible for inspection, cleaning 
and repairs and perfectly protected from 
the deteriorating effect of radiant furnace 
heat. 

The superheater consists of solid drawn 
steel tubes bent into a U-shape and con- 
nected at both ends by expanded joints to 
wrought steel boxes or manifolds, the up- 
per box being connected to the steam and 
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PHantom DRAWING SHow1nG Bascock & WriLcox SUPERHEATER ATTACHED TO WaATER-TUBE BOILER. 
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water drum by means of mild steel tubes 
attached by expanded joints into the box, 
and also into a nozzle provided for that 
purpose on the underside of the drum. 
The upper end of this pipe is connected 
to the usual dry pipe located in the top 
of each steam drum. The lower box or 
manifold is connected to an outlet collec- 
tor or cross-pipe by mild steel tubes ex- 
panded at both ends. This outlet collector 
carries the steam flange from which super- 
heated steam may be conducted to the 
point where it is desired to use it. An 
arrangement of piping and shut-off cocks 
connected to the steam drum below the 
water line and to the lower box or mani- 
fold provides a means of flooding the 
superheater in order to protect it from the 
sudden variations of high temperature, 
incidental to the raising of steam when 
the fires are started and before the steam 
circulation is commenced. 

The valves are so arranged that as soon 
as ten to twelve pounds of steam pressure 
is obtained in the steam drum the water 
can be blown out and the superheater left 
ready for operation when the consumption 
and the generation of the steam begins. 

Over 5,000 of Babcock & Wilcox super- 
heaters are in use at present, many of 
which have been running for over ten 
years, giving entire satisfaction and re- 
quiring no repairs of any sort. They ap- 
pear to be as reliable and durable as any 
other part of the boiler, and in works 
where they are installed experience shows 
that they require so little attention that 
their presence is really unknown. 

Such little soot as can accumulate on 
the top of the superheater tubes is readily 
blown off through dusting-doors provided 
for that purpose, so that at all times the 
desired degree of superheat is obtained by 
using known proportions between boiler 
heating surface and superheating surface, 
while regulation and control of tem- 
peratures with varying rates of evapora- 
tion are practically automatic because the 
temperature of the superheater chamber 
varies with the furnace temperature, while 
the rate of flow and consequent time of 
exposure of steam in the superheater are 
proportional to the rate of generation. 

As a superheater must of necessity be 


exposed to the various extremes of 
temperature as ‘well as to the 
chemical elements in the furnace 


gases, the absence of any expanded or 
other joints or gaskets located in the direct 
pass of impinging gases is one of the 
principal reasons for the success, dura- 
bility and efficiency of the Babcock & Wil- 
cox superheater. 
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Some Recent Bullock Electrical 
Machinery. 

During the past two or three years 
the Bullock Electric Manufacturing Com- 
pany (electrical department of Alls- 
Chalmers, Milwaukee, Wis.) has done a 


Fie. 1.—E1¢HtT-PoLeE, TWENTY. HORSE-POWER, 
Sixty-CycLE BULLOCK MOTOR. 


great deal of development work on new 
electrical apparatus, and the following is 
a brief description of a few machines re- 
cently brought out: 

INDUCTION MOTORS. 


A complete line of induction motors 


o Rr 
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constructed are of the squirrel-cage type, 
though a number of the larger sizes have 
been built with wound rotors for starting 
with external resistance, and eventually a 
complete line for all work where secondary 
resistance is required will be brought out. 
Fig. 1 shows a standard eight-pole, twenty- 
horse-power, sixty-cycle motor. The stator 
housing is designed to allow free ventila- 
tion and at the same time secure strength 
combined with light weight. The ring- 
oiling bearings are carried in the end 
shields, and in large motors are made ad- 
justable to allow compensation for un- 
evenness in the air-gap due to wear in 
bearings. The end shields can be fitted 
with perforated covers for semi-enclosure, 
or if a totally enclosed motor is required, 
solid cover-plates can be used. By shift- 
ing the shields through ninety degrees or 
180 degrees, the motors can be adapted 
for side-wall or ceiling suspension. 

By careful design, high power-factor and 
efficiency have been obtained, and. good 
starting torque with moderate current is 
made possible. 

Potential starters are used for starting 
squirrel-cage motors, since with them the 
voltage applied to the motor and the cur- 
rent taken from the line are reduced dur- 


ing the starting period. The potential 


Fig. 2.—300-K1rLowaTtT BULLOCK ROTARY CONVERTER. 


for sixty cycles and twenty-five cycles has 
been developed which, being of modern 
design, include all the features that have 
been found most desirable in apparatus 
of this class. Most of those at present 


starter consists of a pair of autotrans- 
formers for reducing the voltage, and an 
oil switch for changing over the connec- 
tions from the starting to the running posi- 
tion. In starters for small motors the 
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autotransformers and oil switch are 
mounted together in one case, while with 
large motors they are arranged separately, 
the autotransformer as well as the switch 
being immersed in oil. 

This company has built some of the 
largest induction motors so far constructed 
and is manufacturing these machines in 
all sizes and for all classes of service. 

TURBO-ALTERNATORS. 


The Bullock company has recently de- 
signed a number of turbo-alternators for 
direct-connection to Allis-Chalmers steam 
rie 
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speed engine or water-wheel type ma- 
chines. Particular care is taken in build- 
ing up the armature core and in insulating 
the laminations so as to avoid eddy cur- 
rents. The end-connections of the arma- 
ture coils in turbo-alternators are long, 
because of the large pole pitch, and spe- 
cial means are provided for holding them 
securely in place. 
ROTARY CONVERTERS AND DIRECT-CURRENT 
GENERATORS. 

Bullock direct-current machinery is so 

well known that little commert regard- 
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converter having an output of 300 kilo- 
watts at 500 revolutions per minute. It 
converts from 380 volts alternating cur- 
rent at twenty-five cycles to 600 volts di- 
rect; being intended for a fluctuating rail- 
way load, it is provided with a series field 
winding for compounding and is made 
very substantial throughout to withstand 
the exacting requirements of railway 
service. 

Fig. 3 shows one of four large engine- 
type direct-current generators recently 
built, set up temporarily for testing. It 
has an output of 800 kilowatts, 250 volts, 


Fie. 3 -—800-KILOWATT, ENGINE-TYPE DIRECT-CURRENT BULLOCK GENERATOR. 


turbines. 
in its general outline, the exciting coils 


The field is a smooth cylinder 


being of flat copper strip placed in radial 
slots and held securely by bronze wedges. 
So perfect is the balance of these fields 
that even when tested at a peripheral speed 
of 20,000 feet per minute, or nearly four 
minute, vibration is no- 
The stationary 
stator is of the same general construction 
as for standard Bullock revolving-field al- 


ternators, though the proportions are very 


miles per 


ticeable. 


no 
armature or 


different, the number of poles being much 
smaller and the depth of iron under the 
slots correspondingly greater than in low- 


ing it is here necessary. Improvements 
are continually being made, though some 
of these may not be apparent at first 
glance, since they relate for the most part 
to details which affect the general appear- 
ance very little but which have, never- 
theless, an important bearing on the per- 
formance of the Special at- 
tention has been paid to details affecting 
ventilation. In some cases the commuta- 
tors have been provided with open necks 
and in others the field coils have been 
constructed so that the inner portions of 
the windings are ventilated. 

Fig. 2 shows a recently designed rotary 


machine. 


at ninety revolutions per minute. The 
field has twenty poles and the armature 
is ten feet in diameter. This is about the 
maximum size that can be shipped com- 
plete; larger armatures must be built up 
in place. The field coils are of the venti- 
lated type and the series winding is of 
heavy copper bar wound on edge. The 
commutator has long open necks which 
give very efficient ventilation and the whole 
brush yoke is mounted on trunnions s0 
as to be shifted back and forth through 
a small distance parallel to the shaft, thus 
keeping the commutator from wearing In 
ridges. The trunnions are moved baek 
and forth by a cam and ratchet device 
operated by an eccentric on a small shaft 
driven from the main generator shaft. 
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DOMESTIC AND EXPORT. 


MEXICAN STREET CAR OPTION—J. W. Conger recently se- 
cured an option on the Chihuahua, Mexico, street car system, which 
wiil be changed to electricity. 


TOLEDO MUNICIPAL LIGHTING PLANT—The Toledo, Ohio, 


council has passed a resolution a:lowing the issue of bonds amount- 


ing to nearly half a million dollars for the construction of a 
municipal lighting plant. 


THE TOPEKA EDISON COMPANY—A new corporation, the 
Topeka Edison Company, has been granted a charter. This company 
is backed by the same interest controlling the City Railway Com- 
pany and the Edison Electric Illuminating Company. The follow- 
ing officers have been chosen: L. E. Myers, president; E. W. Wilson, 
vice-president; A. H. Purdy, secretary; George D. Caldwell, treas- 
urer. Board of directors: L. E. Myers, E. W. Wilson, George D. 


Caldwell, M. A. Low, B. E. Sunny, J. E. Hurley, W. A. L. Thomp- . 


son, F. G. Kelly, George Taylor. C. R. Maunsell will be the gen- 


eral superintendent of the plant. 


GREAT BRITAIN’S TELEPHONES—Great Britain is preparing 
to add a telephone system to its post-office department, and to that 
end has entered into agreement with the National Telephone Com- 
pany by which, six vears hence, the plant of the company, which 
has a capital of $45,000,000, will be bought by the nation. In the 
meanwhile post-office subscribers will obtain free intercommuni- 
cation with the company’s system. When the post office takes over 
the business of the telephone company about 15,000 employés will 
be added to the government payroll. The company has 326,017 
stations or instruments, which bring in an annual revenue of 
$10,000,000. In London alone there are 73,783 stations. 


DAM FOR ELECTRIC POWER ON THE MISSOURI RIVER—The 
Helena, Mont., Power Transmission Company has awarded the first 
of a series of contracts aggregating $1,500,000 for building a dam 
across the Missouri river, twelve miles from Helena. This contract 
is for the steel to be used in the dam proper, and the remaining 
contracts will be let shortly. The steel dam is to be completed, 
it is stipulated, by May 1 next, and it is expected that the company 
will begin the transmission of electric power to Helena, Butte 
and Anaconda within ten months. About twenty thousand horse- 
power will be developed, and this will be utilized chiefiy in the 
Amalgamated sme:ters at Anaconda and in milling points between 
there and Helena, as well as for lighting and street car purposes 
in the cities mentioned. 


EXTENSIVE CALIFORNIA TELEPHONE SYSTEM—The Home 
Telephone Company, San Francisco, Cal., recently filed articles 
of incorporation for its branch concerns in Stockton, Oakland, 
Fresno and San Jose, the principal business office of the company 
being in San Francisco. The incorporations are for a period of fifty 
years, with varying amounts of capitalization in each city. The Oak- 
land branch is incorporated at $3,000,000, with $30,000 subscribed; 
Stockton $1,500,000, with $20,000 subscribed; San Jose $2,000,000, 
with $30,000 subscribed, and Fresno $2,000,000, with $30,000 sub- 
scribed. The directors of the Oakland branch are William Thomas, 
Thomas G. Parkhurst, Jr., L. S. Ackerman, J. E. Schoenfeld, J. Robin- 
son, L. Webster and William L. Gerstle, each subscribing $5,000. 
Excepting the last two named these are the directors of the other 
branches. 


FAST ELECTRIC LINE FROM BALTIMORE TO WASHINGTON 


—The Baltimore Terminal Company has been organized as a sub- 


sidjary company of the Washington, Baltimore & Annapolis Rail- 
way, to construct a terminal in Baltimore to accommodate the cars 
of the Washington, Baltimore & Annapolis. An ordinance is already 
pending before the city council to permit the parent company to 
operate its suburban cars in the city, having Baltimore street and 
Hopkins place as its central station. The advantage to the com- 
pany in such a location is that it will be within two b'ocks of the 
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heart of the shopping district. The statement is made by George T. 
Bishop that the subsidiary company has $5,000,000 to spend on 
its improvments at that point and proposes to go ahead with the 
work at once. Touching the service which is to be given on the 
Washington, Baltimore & Annapolis, George T. Bishop, the presi- 
dent of the road, says it is the intention to have at least three, 
and possibly four, cars each way an hour between Washington 
and Baltimore, white the service to Annapolis will be complete, 
although not quite so frequent. Each of the cars will be equipped 
with four motors, developing each 125 horse-nower. These will 
permit the road to run its cars at the rate of seventy miles an hour 
if necessary. 


CHICAGO CAR LINE PLANS—tThe preliminary report of A. B. 
DuPont for the municipally operated street car lines in the city 
of Chicago, Ill, has been submitted to the mayor and transporta- 
tion committee. In this report Mr. DuPont gives rough estimates 
for a complete 264-mile system, with two power-houses, a 100-pound 
rail track and rolling stock equipment, consisting of between 1,000 
and 1,200 cars of the large platform type now in use in St. Louis. 
These cars are a little shorter than the new cars installed on the 
Union Traction system, and perfectly plain inside, so as to afford 
little opportunity for dust and germs to accumulate. The cost of 
the cars is estimated at about $6,000 each. The total cost of the 
system, including power-houses, but providing for all overhead trol- 
leys and surface lines, is $25,000,000. Mr. DuPont gives an alter- 
native plan for a subway in Wabash avenue, State or Clark street 
in event the city loses its legal fight with the city railway over 
the franchise in Wabash avenue. In this plan Mr. DuPont uses 
the Arnold estimates for a subway and figures the cost, not includ- 
ing damages to abutting property, at approximately $1,000,000 a 
mile. He provides for two and one-quarter miles of this subway, 
which would bring the total cost of his 264-mile system up close 
to $28,000,000. 


BLECTRIC RAILWAYS. 
BALTIMORB, MD.—The Hagerstown Railway 
double its power plant. 


SCRANTON, PA.—A charter has been issued to the Scranton & 
West Side Street Railway Company, with a capital of $24,000, to 
build three and one-half miles of road in Scranton. 


Company will 


WOLCOTT, N. Y.—A movement is now on foot among the resi- 
dents along the shores of Lake Ontario in the northern part of 
the town of Wolcott to construct a road across the marsh connecting 
Desbrough park and Bigelows corners. 


GALLIPOLIS, OHIO—John C. Shepard is negotiating with 
property owners and the city council for a right-of-way line for 
Gallipolis, which it is intended to extend to Port Pleasant and 
Pomeroy. It is said that Mr. Shepard has pledges of $75,000 of 
outside capital for the venture if the right of way is given the 
new company. | 


LORAIN, OHIO—An agent for the Lake Shore Electric road 
announces that a party of engineers has started east from Norwaik 
to survey a new line to Oberlin for the Lake Shore Electric. The 
new line will pass through the hamlets of Kipton, Penfield, Brighton 
and Collins. These places are already touched by the Cleveland 
& Southwestern. 


KALAMAZOO, MICH.—To save the building of sixteen miles of 
track, the Kalamazoo, Lake Shore & Chicago Traction Company 
has purchased the Michigan Central track between Kalamazoo and 
Mattawan. The stretch of track was until recently part of the main 
line of the Michigan Central, but since the building of the new 
double track has been practically abandoned. 


CLEVELAND, OH!IO—Contracts have been awarded for equip- 
ping the West Shore Railroad with electricity from Utica to Syra- 
cuse, N. Y. The Andrews-Vanderbilt syndicate states that it has 
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signed papers with an electrical construction company of New York 
for the work. The New York Central will take care of the tracking. 
No contracts for the rolling stock have been made, the managers 
of the road being still undecided as to the type of car. 


ELIZABETH, N. J.—Work has been started at Bayway, in. 


Elizabeth, on the construction of a trolley line to Camden. 


LAS VEGAS, N. MEX.—Work on the extension of the Las Vegas 
electric line and the power-house has been begun. With its com- 
pletion Las Vegas will have thirteen miles of electric road, 


ELMIRA, N. Y.—The Emira & Seneca Lake Railway Company, 
which for about four years has operated an electric railway between 
Horseheads and Watkins, has passed into the hands of a receiver. 


SPRINGFIELD, OH!IO—General Manager Theodore Stebbins, of 
the Appleyard traction lines, says that the company will build a 
new traction station in Springfield as soon as the properties can 
be cleared of the receivership. 


EASTON, PA.—Harry C. Trexel, of Allentown, president of the 
newiy reorganized Lehigh Va_ley Transit Company, has signed con- 
tracts with the General Electric Company for an entirely new outfit 
of machinery at the Allentown power-house. 


GUTHRIE, OKLA.—J. C. Markham and C. C. Johnson, of Chicago, 
are projecting a line of railway between Turner's Falis and Davis, 
I. T., in the Arbuckle mountains, with an extension to Sulphur 
Springs, where the government is building a mammoth health 
resort. 


KANSAS CITY, KAN.—The board of county commissioners of 
Wyandotte County has granted a thirty-years’ franchise to the 
Kansas City, Olathe, Lawrence & Topeka Railway Company for a 
portion of the new electric line which will run through Wyandotte 
County. 


ALLIANCE, OHIO—Promoters of the new electric line from 
Alliance to Akron have decided to ask for a charter under the name 
of the Alliance-Akron-Cleveland Railroad Company. The company 
is to be incorporated with $50,000 capital, this sum to be raised 
later to $800,000. Hugh Bleakley is the organizer of the company. 


WORCESTER, MASS.—George S. Taft, receiver of the Hamp- 
shire & Worcester street railway, announces that the road will be 
sold at auction September 16 at Ware. The line extends from West 
Brookfield to Ware, thence to Gilbertville, a total distance of about 
twelve miles. There are mortgages for $400,000 given to the Ameri- 
can Loan and Trust Company, trustee for the bondholders. 


SAN FRANCISCO, CAL.—It is now intended to make the pro- 
posed electric line from San Francisco to Santa Cruz a double- 
track road instead of a single-track line, as originally planned. 
This change in the company’s plans will involve an increase in the 
capital stock from $3,000,000 to $5.000,000 and the creation of a 
bonded indebtedness of $5,000,000. A meeting of the stockholders 
of the company has been called to act on the proposition. 


NORRISTOWN, PA.—A trolley line from Norristown to Ambler 
via Centre Square and Blue Bell is contemplated. Surveyors are 
working on a route to run from Centre Square, down the Skip- 
pack Pike to Blue Bell and Broad Axe, thence direct to Ambler, 
terminating at the Philadelphia & Reading station in that borough. 
The promoters are the officials of the Montgomery Traction Com- 
pany, the recent purchasers of the Landsdale & Norristown line. 


PITTSBURG, PA.—The merging of the traction and lighting 
interests of the Mahoning and Shenango valleys under the Mahon- 
ing & Shenango Traction and Light Company is supplemented by 
the application for a charter for the Crawford County Railways 
Company, which is to operate trolley lines in Erie, Crawford, Mercer 
and Venango counties. The new company is to operate, it is said, 
in conjunction with the Mahoning & Shenango. 


ALLENTOWN, PA.—Mayor Tom L. Johnson, of Cleveland, at- 
tended .a meeting of the directors of the newly reorganized Lehigh 
Valley Traction Company. on August 25. The directors made further 
contracts for the remodeling and equipment, which will cost a total 
of $1,100,000. The old power-houses will be abandoned on both the 
Lehigh Valley and Philadeiphia trolley lines and replaced by a 
central high-tension plant to be built at Allentown. A promise was 
also made of much cheaper electric light rates. 
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CHICAGO, ILL.—Progress is being made in the construction of 
the Toledo & Chicago Interurban Railway line and the Fort Wayne 
division, extending from Fort Wayne to Garret, Kendalville, Auburn 
Junction, Waterloo and Butler, Ind., will be in operation this fall, 
according to statements by the company. The proposed trackage 
is more than 150 miles and will close the open link which exists 
at present in the electric railways between Toledo and Chicago. 
F. E. Seagrave is president of the company. 


NILES, MICH.—Harris F. Holland, president of the Holland 
Palace Car Company, of Indianapolis, and also president of the 
Columbia, Gramsby & Richmond Traction Company, is at the head 
of the movement contemplating the building of another interurban 
electric line from Niles to Kalamazoo via Cassopolis and Diamond 
Lake. The company is to be comprised of Niles and Cassopolis 
capitalists. The line will be about fifty miles long, and will touch 
at each of the chain of lakes which are popular summer resorts. 


JOPLIN, MO.—The electric line that is building toward Colum- 
bus from Pittsburg is now under course of construction and will 
reach Weir City by the first of January. The construction work 
is being rapidly pushed and the material necessary for the build- 
ing of the road is on the ground. The project is under the super- 
vision of the Pittsburg Light and Power Company, which re- 


cently filed a mortgage for $600,000 with the Lincoln Trust Company, 


of New York, for the purpose of raising funds to carry on the work. 


GARDEN CITY, N. Y.—A. T. Stewart’s old railroad line, run- 
ning from Flushing to Garden City, is to be rebuilt by the Long 
Island Railroad Company and made part of its electrical system. 
The Stewart railroad was abandoned in 1877, after being operated 
for about four years. The best part of the road remaining is an 
old tunnel in Flushing and some car shops on the Flushing meadows. 
A large force of men is now at work at different points along the 
old line repairing the embankments and filling them in wherever 
necessary. ; 


MINNEAPOLIS, MINN.—Sisseton (S. D.) people are planning 
to organize an electric line to shorten the distance to the twin 
cities fifty miles. The plan is to connect with the Great Northern 
at Brown’s Valley, Minn.. and with the Great Northern and Soo 
at Hankinson, N. D. Among the promoters of the scheme are 
H. S. Morris, cashier of the First National Bank; J. A. Rickert, 
president of the First National Bank; H. L. Spackman, general 
manager of the Roberts County Land and Loan Company; L. J. 
Onstad, of the Sisseton Milling Company, and some eastern men. 


ROCHESTER, N. Y.—The possibility of building an electric belt- 
line south of Rochester is being considered by Rochester capital- 
ists, among whom are the men who were interested in a proposi- 
tion to build a line between Rochester, Scottsville, Caledonia and 
Le Roy. A preliminary survey of the country to be entered may 
te made this summer. The line would leave the city from South 
avenue, keeping the east side of the river to East Henrietta. It 
would then cross the river to Scottsville. go to Caledonia and 
Le Roy, and return to Rochester through Greigsville, Retsof, Mount 
Morris, Geneseo, Avon, West Rush, East Rush and East Henrietta, 
where the loop would be completed. 


EDUCATIONAL. 

UNIVERSITY OF WISCONSIN—The University of Wisconsin 
has established a course in chemical engineering, which is offered 
by the department of chemical engineering of the College of Engi- 
neering. Professor Charles F. Burgess, professor of applied chem- 
istry, is in charge of the department. This course is offered to meet 
the steadily increasing demand for engineering graduates who 
have, in addition to their engineering training, a good chemical 
training. Chemical engineers are in demand for such positions as 
managers, foremen and superintendents of manufacturing concerns 
employing chemical or metallurgical methods. They are also sought 
in expert. consulting and constructing work. The course as laid 
out is intended to train thoroughly the student in the fundamental 
principles of chemistry and engineering. Specialization along nar- 
row lines is not piovided for in the undergraduate work, as it 
is believed that the technique of industrial work is best acquired 
after graduation. The course leads to the degree of bachelor of 
science in four years, or chemical engineer in five years. Con- 
siderable option is allowed during the fourth and fifth years, 
enabling the student to specialize as he may see fit. 
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PERSONAL MENTION. 

MR. ELMER M. WHITE, secretary of the Street Railway Ac- 
countants’ Association of America, has been appointed assistant 
secretary and assistant treasurer of the Birmingham (Ala.) Rail- 
way Light and Power Company. 


MR. B. H. WARREN, who retired from the presidency of the 
Allis-Chalmers Company on September 1, is named as the head of 
& new engineering end contracting company which is to be estab- 
lished in New York, and which will be associated with several 
powerful interests. 


MR. W. H. BLOOD, JR., president of the National Electric 
Light Association, has appointed a committee on standard rules 
for electrical construction and operation, as follows: Ernest H. 
Davis, chairman; Captain William Brophy, Louis A. Ferguson, 
Alex Dow and Samuel Scovill. 


MR. C. E. STINSON, manager of construction, operation and 
maintenance of the Toledo Home Telephone Company, has resigned 
and returned to his old home in Buffalo, N. Y. It is possible that 
after a short period of rest Mr. Stinson will take charge of a tele- 
phone plant in Rochester, N. Y. 


MR. C. F. ANNETT has been appointed superintendent at New 
Haven, Ct., of the Western Union Telegraph Company. Mr. Annett, 
who is well known throughout the electrical field, recently returned 
from Panama where he was in charge of the department of tele- 
peones and telegraphs of the canal zone. 


MESSRS. DAVID PEPPER, JR., AND ALBERT L. REGISTER 
announce that the firm of Pepper & Register, engineers and general 
contractors, Philadelphia, Pa., has been dissolved, and is succeeded 
by A. L. Register & Company, which firm will conduct the outstand- 
ing contracts of the old firm and continue the business. 


MR. JOHN J. MOORE, well known in electrical circles, par- 
ticularly in New England where he was a pioneer electric light 
man, has accepted the general managership of the United States 
Light and Heating Company, at 74 Broadway, New York city. This 
company owns and installs the new Moskowitz system of axle elec- 
tric train lighting. 


MR. PUTNAM A. BATES has succeeded to the business of 
Bates & Neilson, consulting electrical engineers, New York city. 
Mr. Bates proposes to continue giving special attention to the 
preparation of plans, specifications and supervision of elestrical 
installations, investigations and reports, and the application of 
electric power to machinery. 


MR. J. B. PIERCE has heen appointed general manager of the 
Independent Telephone Company, of Syracuse, N. Y. Mr. Pierce 
is a graduate of Case School of Applied Science, and succeeds Mr. 
F. M. Potter, Jr., who has become vice-president and chief engineer 
of the Wire and Telephone Company of America, at Rome, N. Y. Mr. 
Potter was presented with a gold watch and fob by his associates 
in the telephone company. 


MR. EDWARD R. KNOWLES, E. E. C. E., New York city. N. Y. 
has keen appointed by the Brooklyn Masonic Guild as its con- 
sulting engineer for the light and power installations to be made 
in the new Masonic Temple, about to be erected in the borough of 
Brooklyn. Mr. Knowles is a thirty-third-degree Mason and is well 
known as an expert in this line of work and will undoubtedly make 
this installation complete and up to date. 


MR. WILLIAM RANDOLPH STRICKLAND has resigned from the 
New York Central Railroad, and is now associated with J. G. White & 
Company, New York, as assistant to the secretary. Mr. Strickland 
is a graduate of the Massachusetts Institute of Technology, and 
during the Spanish War served at the Mare Island navy yard as 
assistant engineer. While on the U. S. S. Bennington as assistant 
engineer he had charge of the operation, maintenance and repair 
of all the machinery about the ship. After the war Mr. Strickland 
was employed by the Blake Pump Company and Buckeye Engine 
Company as draughtsman, and also in designing special electric 
cranes and controllers for the Case Manufacturing Company in the 
capacity of assistant and also as chief engineer. Mr. Strickland 
made the hydraulic calculations for the North Fork power-house 
scheme at Denver, Col., in 1900. After he had completed this work 
he joined the staff of the Colorado Fuel and Iron Company as engi- 
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neer of location on a standard-gauge line over M’Clure pass. He 
also located several electrical and steam narrow-gauge lines in 
Colorado. In 1902 Mr. Strickland was appointed designing engineer 
for the Lannius Machine Company and in that capacity laid out 
its combined amalgamator, concentrator and arrester. In 1903 he 
was appointed location engineer on the New York Central Rail- 
road and supervised the extension from Cherry Tree to Possum Glory 
as well as several of its double-tracking and grade-revision schemes. 
For the past year Mr. Strickland has been assistant engineer in 
the maintenance of way department, handling correspondence from 
all divisions in regard to the repair and construction of bridges 
and buildings. 


ELECTRICAL SECURITIES. 

Notwithstanding the sharp break following the peaceful develop- 
ment of the conference between the envoys of Japan and Russia, 
the vital underlying conditions in industrial, agricultural and 
financial quarters are strong and healthy and endowed with every 
prospect of continuing in this wise. With the approach of colder 
weather the outlook for a bumper harvest is better than ever, and 
even now it is stated that the inland banks are full of the farmers’ 
money. This is one of the best signs, for the agriculturist is a 
good spender and can always be counted upon to set the ball rolling 
to gather up good investments and mark out a path for develcp- 
ment and improvement. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 2. 
New York: Closing, 
Brooklyn Rapid Transit.................06- 6846 
Consolidated GaS...... 0... cc cee ee eee ee 1843; 
General Electric... .. 0.0.0... cece ee ee ee eee 180 
Interborough Rapid Transit................. 217 
Kings County Electric............ 00... ce eee 200 
Manhattan Elevated....................000% 164 
Metropolitan Street Railway................ 128% 
New York & New Jersey Telephone........ 168 
Westinghouse Manufacturing Company...... 180 


The quarterly rental of 1% per cent on Metropolitan Street Rail- 
way stock will be paid on October 15. 
Boston: Closing. 


American Telephone and Telegraph......... 140% 
‘Edison Electric Illuminating................ 252 
Massachusetts Electric... .. 0.0... 0. ee ee es 60 
New England Telephone................2% . 134 
Western Telephone and Telegraph preferred 97%, 
Philadelphia: Cloatng. 
Electric Company of America............... 11% 
Electric Storage Battery common............ -8EY 
Electric Storage Battery preferred........... 84°, 


Philadelphia Electric... ... 0... ce eee eee 8k 
Philadelphia Rapid Transit................. 
United Gas Improvement.................05 97% 

Gross earnings of the Philadelphia Rapid Transit Company for 
the month of August are expected to show an increase over the 
same month last year of about $50,000. It is reported that the pres- 
ent season at Willow Grove has been the best since the park origi- 
nally opened. 


Chicago: Closing. 
Chicago Telephone............ 0... cece eens 133 
Chicago Edison Light...................... 157 
Metropolitan Elevated preferred............. 67% 
National Carbon common................2005 62 
National Carbon preferred.................. 115 
Union Traction common..............-..008% 8 
Union Traction preferred.............20065 33 


The daily average of traffic of Northwestern Elevated for the 
month of August was 68.938, an increase of 6,485. 

Directors of the South Side Elevated Railroad, of Chicago, have 
declared the regular quarterly dividend of 1 per cent, payable Sep- 
tember 30 to stockholders of record September 20. 

It is said that Metropolitan Elevated will show a reserve of 
$675,000 at the end of the half year, September 1, comparing with 
$465,000 March 1, and $10,000 on March 1 two years ago A divi- 
dend recommencement of 3 to 4 per cent annually on the preferred 
is considered certain this fall or early in 1906. The road showed a 
heavy traffic gain during August. 
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NEW INCORPORATIONS. 
DES MOINES, IOWA—Anamosa Electric Light and Power Com- 
pany. $35,000. 


LANSING, MICH.—Michigan Railway and Light Company, 
Owasso. $10,000. 


ALBANY, N. Y.—Southold Lighting Company, Southold, L. I. 
Increased to $7,000. 


SAN FRANCISCO, CAL.—The California Electric Light Com- 
pany, San Francisco. Reduced from $5,000,000 to $500. 


TEDDY, OKLA.—Caddo Telephone Company. $5,000. Directors: 
George H. Studebaker, Ora P. Studebaker, Louis H. Fahring. 


SPRINGFIELD, ILL.—Effingham County Telephone Company. 
$6,000. Incorporators: S. E. Munday, A. B. Munday and G. F. 
Taylor. 


MADISON, WIS.—The Phillips Light, Power, Heat and Water 
Company. $25,000. Incorporators: John R. Davis, Ellen Davis 
and P. Davis. 


PORTLAND, ME.—Citizens’ Water and Light Company. $230,- 
000. Officers: president, C. E. Glaufiin, Portland; treasurer, H. L. 
Cram, Portland. 


BOSTON, MASS.—Southbridge Gas and Electric Company, 
Southbridge. $50,000. Officers: president, H. C. Cady; treasurer, 
George W. Corey. 


AUSTIN, TEX.—Coast Telephone Company, El Campo, Wharton 
County. $5,000. Incorporators: T. J. Poole, C. W. Robinson, E. H. 
Koch and F. J. Hardy. 


ALBANY, N. Y.—Westfleld Street Railway, Westfield, Chau- 
tauqua County. $40,000. Directors: G. J. Sontag, R. S. Storrs and 
J. J. Smith, New York. 


MADISON, WIS.—The Lafayette Telephone Company, of Gratiot, 
Lafayette County. $25,000. Incorporators: H. W. Burmeister, 
S. Birkbeck and Edward Brannan. 


RICHMOND, VA.—Norfolk County Railroad Company, Norfolk. 
$5,000. Incorporators: A. B. Seldner, president; A. P. Warrington, 
secretary and treasurer, both of Norfolk. 


CLARENCE, N. Y.—The Pioneer Telephone Company. $10,000. 
Directors: C. D. Carmer, O. A. Martin, William Bald, E. Weinanger, 
H. G. Britting, F. C. Goold and F. W. Schaad. 


PLAINVILLE, N. Y.—Plainville Telephone Company. $2,000. Di- 
rectors: William B. Cox, M. S. Wilson, Enos Smith, Ervin A. Cum- 
mins, Frank J. Smith, Charles F. Davis and Lisle J. Schenck. 


NORTH WILKESBORO, N. C.—Gordon Manufacturing and 
Power Company. To operate an electric plant. $21,000. Incor- 
porators: J. Gordon Hackett, Richard N. Hackett, H. W. Gwyn. 


CAMDEN, N. J.—Juniata Hydroelectric Company. To build 
and construct light, heat and power plants. $100,000. Incor- 
porators: William Innes Forbes, S. L. Brumbaugh, George H. B. 
Martin. 


RICHMOND, VA.—Princess Anne & Virginia Beach Telephone 
Company, Virginia Beach. $5,000. Incorporators: J. Woodhouse, 
president; H. C. Woodhouse, treasurer; John S. Woodhouse, secre- 
tary, all of Norfolk. 


LANSING, MICH.—Menominee & Escanaba Railway Company. 
$300,000. Stockholders: William Holmes, of Menominee; W. A. 
Holmes, of Crystal Falls; Guy W. Holmes, of Marinette, and Willis 
N. Mills, of Menominee. 


ALBANY, N. Y.—The Suffolk County Lighting Company. To 
manufacture gas and electricity for lighting in the villages of 
Suffolk and Nassau counties. $50,000. Directors: George Mac- 
Donald, C. A. Hickey and W. H. Morgan, of New York city. 


CHARLESTON, W. VA.—The Blankenship Manufacturing Com- 
pany, of Moundsville. For producing and selling electricity for 
light, heat and power, and maintaining and conducting lines for the 
distribution thereof. $50,000. Incorporators: R. G. Blankenship, 
B. M. Burtry, Hiram Keller and J. D. Spurr, of Moundsville, and 
A. E. Holderman, of Pittsburg. 
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TELEPHONE AND TELEGRAPH. 


BIRMINGHAM, ALA.—The Southern Bell Telephone Company 
is arranging to extend its lines into West Jasper. 


MILANO, TEX.—A company of Hanover and Milano citizens 
has organized what is known as the H. R. F. Telephone Company, 
and is constructing a line from Milano to Hanover. 


LOS ANGELES, CAL.—Between $50,000 and $60,000 will be 
spent in the installation of a complete telephone system for En- 
senada. The work is under the direction of J. D. Cameron, of Los 
Angeles. 


MIDDLETOWN, N. Y.—The Hudson River Telephone Company 
has started work on a rew telephone line to Port Jervis. There 
will be eight copper wires. The line goes by way of Slate Hill, 
South Centreville and Greenville. 


PULASKI, N. Y.—Another farmers’ line, extending from the 
Pulaski exchange of the Empire State Telephone and Telegraph 
Company to the Centreville district, has been completed. Another 
line will extend from the local exchange to the Lehigh district, 
four miles southeast of Pulaski. Fernwood will also have a line 
extending from the Pulaski exchange. 


UTICA, N. Y.—The Independent Telephone Securities Company 
at a recent meeting elected George R. Fuller, of Rochester, vice- 
president and general manager. The general offices of the com- 
pany will be transferred from Utica to Rochester. Mr. Fuller is 
president of the Rochester exchange, which recently purchased the 
controlling stock of the Securities Company. 


PALOUSE, WASH.—Six rural telephone lines, leading into 
Palouse, have formed an independent telephone system, with both 
local and long-distance connections. The following lines are in the 
system: Turnbow, Parker, Garfield, Cove, Ickes and Boone rural 
lines. Through this central office the farming community will be 
enabled to talk with Palouse, Moscow, Colfax, Pullman, Garfield 
and Princeton. 


MINNEAPOLIS, MINN.—Browerville Telephone Company, Brower- 
ville; $10,000; incorporators: Thomas Held, H. F. Hart, J. H. 
Streets, J. F. Sarff, Harry Lee, Lambert Irsfeld and W. H. Gray. 
Browerville, Philbrook & Motley Telephone Company, Browerville; 
$99; incorporators: Chester Hawley, C. A. Jones, Harry Lee, John 
H. Sheets, T. Tyrell, Browerville; C. K. Randall and William Rob- 
erts, Philbrook. 


FRANKFORT, IND.—The council of the city of Frankfort has 
granted a franchise to the New Long-Distance Telephone Company, 
giving it the right to construct, maintain and operate a toll tele- 
phone system out of the city of Frankfort, for a period of twenty- 
five years. The franchise does not include a local telephone sys- 
tem, however, it being especially stipulated in the franchise that 
a local service should not be operated by the New Long-Distance 
Telephone Company. 


PHILADELPHIA, PA.—Work on improvements and extensions 
provided for by the recent sale of $4,000,000 bonds by the Keystone 
Telephone Company is going on rapidly. Sixty thousand feet of 
duct have been put in, and new cables are being laid in many parts 
of the city. The western half of the territory covered by the Park 
exchange will be completed, it is expected, by September 15. As soon 
as the cables are laid the installing of telephones will begin. In 
the down-town district the present cables are crowded and new ones 
must be laid before any increase in the number of telephones is made. 
It will be probably two months before the installation of tele 
phones is commenced. 


CONNELLSVILLE, PA.—The announcement of a sweeping 
change in rates is made by R. N. Litton, of Pittsburg, division 
superintendent of the Bell telephone system. Beginning September 
1 the business party lines will be abandoned and the telephone 
rate for business houses will be $24 instead of $42. For private 
house telephones the rate will be reduced from $33 to $18. The 
additional charge for desk telephones will be reduced from $6 to 
$3 and for auxiliary extension desk telephones from $12 to $6. 
Subscribers in Connellsville, Uniontown, Brownsville, Dawson, Dun- 
bar, Fairchance, McClellandtown and Masontown will be permitted 
to talk to each other free of toll charge, to the amount of their 
monthly rental. 


iii ey 


September 9, 1906 


ELECTRIC LIGHTING. 


CAPE VINCENT, N. Y.—Theresa has voted by forty-one majority 
to expend $20,000 for an electric light plant. 


NEW HARTFORD, N. Y.—A public meeting will be held on 
September 26 to consider the matter of lighting upper New York 
Mills electrically. 


BOLIVAR, TENN.—The committee to let contracts for material 
for the water and electric light plant has awarded the same to 
Memphis, Jackson, St. Louis and Chicago firms. 


ALBANY, N. Y.—The state commission on gas and electricity 
has granted the new light, heat and power company of Newark, 
N. Y., permission to issue $75,000 first mortgage bonds. 


GREENWOOD, WIS.—By a vote of more than two to one, Green- 
wood decided in favor of issuing bonds to the sum of $15,000 for 
an electric light system. Black river is to be dammed and furnish 
several hundred horse-power. 


ST. PAUL, MINN.—The electric :ight company has been directed 
to provide twenty additional street lights, eight in the first ward, 
five in the second and seven in the third. They are to be put up al 
once under the direction of aldermen. 


AUDUBON, N. J.—The city of Audubon has entered into a five- 
year lighting contract with the Public Service Corporation. The 
contract calls for sixteen-candle-power lamps, at $15 a year for two 
years; and twenty-five-candie-power at $20 a year for three years. 


MONROE, MICH.—Council has set Monday, September 11, as 
the date for a special election to vote on selling the city e:ectric 
piant to the General Construction Company, of Detroit, for $25,009 
cash; also to vote on the ratification of such a contract. 


MEAFORD, ONT.—The ratepayers of the town of Meaford have 
voted to expend $7,500 for the purchase of an electric light plant 
and to pay W. Moore & Sons $4,400 per year for supp-ying electric 
power to operate the same in connection with the waterworks. 


BIRMINGHAM, ALA.—A number of extensions are being con- 
templated by the Jasper Water, Light and Power Company, by 
which portions of the city heretofore not reached are to have water 
and light. The electric line is to be extended west in the West 
Jasper district. 


SACRAMENTO, CAL.—The Ca:ifornia Electric Light Company 
has fited with the secretary of state a certificate of diminution of 
capital to $500 in 50,000 shares of the par value of one cent each. 
The company filed articles of incorporation on June 30, 1879, with 
a capital of $5,000,000. 


BUFFALO, N. Y.—In a few months the Ontario Power Company 
will deliver power at the steel piant in West Seneca. Temporary 
wires have been stretched across the Niagara gorge and permanent 
wires will soon be in position. Lockport will get power in thirty 
days, West Seneca in a month or two, and Syracuse by February, 
1906. 


BRISTOL, TENN.—It is stated that the Bristol Gas and E:ectric 
Company will expend more than $100,000 for the improvement and 
enlargement of its plant, the new machinery to include steam tur- 
bines of the latest design. The General Electric Company, of 
Schenectady, N. Y., is understood to have recently bought control 
of the Bristol company. 


FORT GAINES, GA.—J. J. Sellman, civil engineer, of New York 
city, representing the Interstate Water Works and Construction 
Company, of Washington, D. C., has been making surveys, plans and 
specifications for the construction of a complete system of water 
works and electric lighting plant. The franchise was granted a 
few weeks ago, and the work of construction will commence at once. 


JACKSON, MISS.—The stockholders of the Jackson Light and 
Power Company have voted an increase in their capital stock of 
$10,000 for the purpose of buying new machinery. This is a home 
company and independent of the Jackson Electric Railway and 
Power Company. The enlargement of the plant is made necessary 
by the increase in business. The machinery has been ordered and 
will be installed this fall. 


CRESTON, IOWA—tThe contract has been awarded for the erec- 
tion of the new power-house for the recently organized electric 
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light, heat and power company of Creston. The bid accepted by 
the committee was for $8,500. According to the plans and specifica- 
tions, the new building will be constructed of pressed brick and the 
roof will be tile. The size of the building wili be 74 by 110 feet. 
Work will be commenced as early as possible. 


STAMFORD, CT.—At the annual meeting of the stockho-ders 


‘ of the Stamford Gas and Electric Company it was voted to sell the 


820 shares of stock in the company’s treasury. This stock was re- 
served for making additions to the company’s plant, and when its 
saie is consummated the full amount of capital stock the company 
is authorized to issue will have been paid in. The old board of 
directors was reelected. i 


PERTH AMBOY, N. J.—The Perth Amboy city council has 
granted a franchise to the Citizens’ Electric Light, Heat and Power 
Company, which will pay to the city two per cent of its gross re- 
ceipts after eight years. The franchise is for twenty-one years. 
The light company is to use conduits after five years, placing not 
less than 5,000 feet of wire underground during each five years, 
until all wire is in conduits. 


BRATTLEBORO, VT.—The city has entered into a contract 
for lighting with the Brattleboro Gas Light Company. By the terms 
of the new contract ali-night arcs will cost $90, midnight arcs $75, 
and incandescent lights $17, and they will burn every night in the 
year. The reduction in price and the additional service is equivalent 
to over $1,000 a year. The village has thirty-one 2,000-candle-power 
lamps, seven 1,200-candle-power lamps and eighty-eight incandescent 
lamps of twenty-five candle-power. 


SALT LAKE CITY, UTAH—J. H. Bigger and J. E. Hill, of Salt 
Lake City, expect to develop 950 horse-power for electric lighting 
and for propelling machinery in the American Fork mining district, 
according to an application filed in the office of the state engineer. 
The application asks for twenty-two feet of water, to be taken from 
American Fork creek. The proposed diverting works are to consist 
of a dam, spillway, headgate and pipe line, the last-named to be 
about 4,000 feet in length and three feet in diameter. It is under- 
stood the application is made in the interest of a plant for the 
Pittsburg mine. 


BRIDGEPORT, CT.—The New Milford Water Power Company 
has been annexed by the Connecticut Railway and Lighting Com- 
pany. The New Milford company had a thirty-year contract to fur- 
nish power to the Connecticut Railway and Lighting Company at 
$130,000 a year. At the last session of the General Assembly, the 
New Milford company was authorized to issue bonds to the amount 
of $2,000,000, of which $1,000,000 was to be applied to refund exist- 
ing bonds. The plant of the company is located at Bull’s Bridge, on 
the Housatonic river in Litchfield County. The power is transmitted 
to a maximum distance of forty-five miles for the operation of trolley 
cars and for lighting purposes. It goes into Waterbury and Cheshire 
and as far as New Britain. 


WARREN, PA.—Sealed proposals wiil be received up to twelve 
o’clock M., September 15, 1905, for completion of electric lighting 
system at the state hospital for the insane at Warren, Pa., including 
one 100-horse-power engine, One sixty-two and one-half-kilowatt, 
three-wire, two-voltage generator, generator panel, wiring and 
lighting grounds and outside buildings, also building line from pres- 
ent dynamo room in main hospital building to Farm Colony build- 
ing and wiring same; also for furnishing gas engine, generator, 
switchboard and wiring building at Farm Colony. Plans and 
specifications are on file at the state hospital, Warren, Pa., at office 
of W. E. Parker, electrical engineer, Eilicott square, Buffalo, N. Y., 
and at Builders’ Exchange, Erie, Pa. 


NEW MANUFACTURING COMPANIES. 
MADISON, WIS.—The International Electric and Manufactur- 
ing Company, with a capital of $300,000, has been incorporated 
by William Ross, E. H. Roller and F. F. Dittmar. 


ATLANTA, GA.—Articles of incorporation have been filed for 
the Southern States Electric Company. The petitioners for charter 
are J. W. Little, Charles M. Coyen and E. Gillespie. They will 
conduct a general electrical business with a capital stock of $20,000. 
The principal office and place of business will be located in Fulton 
County, the right being asked to establish offices and transact 
business in other places within and without the state. 
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| INDUSTRIAL ITEMS. | 


QUEEN & COMPANY, INCORPORATED, 1010 Chestnut street, 
Philadelphia, Pa., in circular No. 605 describes new testing instru- 
ments for measuring resistance. 


THE GARVIN MACHINE COMPANY, Spring and Varick streets, 
New York city, will be pleased to send a new bulletin descriptive 
of direct constant-feed milling machines. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., in bulletin No. 144 publishes an article 
by A. W. Henshaw entitled “Electric Power in Factories.” 


THE CORRUGATED CONCRETE PILE COMPANY, 34 West 
Twenty-sixth street, New York city, has published an attractive 
booklet calling attention to the use of corrugated concrete pile for 
construction work. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., in the September issue of “Graphite” publishes a number of 
interesting articles concerning the use of graphite for a multi- 
tude of purposes. There is a fine reproduction of the Trinity Build- 
ing, New York city, and also of the state bridge at Danville, Pa. 


THE BRYANT ELECTRIC COMPANY, Bridgeport, Ct., is dis- 
tributing an attractive and useful calendar, running from Sep- 
tember, 1905, to December, 1906. A view in colors of the factories 
of the Bryant Electric Company and the Perkins Electric Switch 
Manufacturing Company at Bridgeport illuminates the calendar 
hanger. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, is again calling attention to the “Faraday” 
skeleton bell. In this instance a large blue mailing-card states 
the characteristics of the gong of the “Faraday” skeleton bell. 
The design and construction of the gong is concisely explained. 
Full information can be secured from the company. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., is getting out a new catalogue very much larger than 
the last one issued, which will be ready for distribution by Oc- 
tober 1. The company is producing a number of new devices, and 
this catalogue will contain considerable additional matter. Several 
improvements have also been made in the “Arc-Burst” cluster manu- 
factured by the company, and these will be elaborately illustrated 
in the new catalogue. 


THE NILES-BEMENT-POND COMPANY, 111 Broadway, New 
York city, has issued a handsome catalogue descriptive of Niles 
electric traveling hoists and trolleys. These trolleys and hoists 
run on a single I-beam, making it possible to install them in places 
where it would be impossible to arrange for crane runways. In 
addition to complete descriptive matter, photographs of the elec- 
tric traveling trolley and plans and elevations of installations are 
given. 


J. Œ. WHITE & COMPANY, New York city, will be repres:nted 
at the convention of the American Street Railway Association, to 
be held in Philadelphia, September 25 to 30, by Mr. W. E. Harring- 
ton, operating manager of the operating department; Mr. W. E. 
Goldsborough, business manager of the engineering department, 
and Mr. William Pestell, assistant mechanical engineer in charge 
of matters relating to rolling stock and equipment of the street 
railway and engineering departments of the company. 


THE NATIONAL BATTERY COMPANY, Buffalo, N. Y., is calling 
attention to the “National Sparkers.” This sparker is the result 
of expert study of the requirements of gasoline ignition, and the 
company announces that 10,000 of these sparkers were sold in the 
United States in the past year. A bulletin has recently been issued 
by the National Battery Company describing the use of electric 
storage batteries for line voltage regulation on a water-power 
system. This is an installation of “Unit Accumulators” for the 
Syracuse & Suburban Railroad Company, of Syracuse, N. Y. 


THE ROBINS CONVEYING BELT COMPANY, Park Row Build- 
ing, New York city, has issued bulletin No. 12 descriptive of hoisting 
and conveying machinery for power stations. This describes the 
belt-conveying system installed by the Robins company. The 
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frontispiece is a view of the works of the Robins Conveying Belt 
Company at Passaic, N. J. In addition to the descriptive matter 
sectional and perspective views are given of the belt, the idlers, 
pillow blocks, distributing trippers and other details. Several views 
are shown, giving an idea of a typical conveying-belt installation. 


THE ELECTRIC MOTOR AND EQUIPMENT COMPANY, 
Newark, N. J., has secured a contract from the Hotel Astor, New 
York city, for two Heiny electric carriage calls, a new device which 
has recently been placed upon the market. The Electric Motor and 
Equipment Company has recently succeeded to the business of the 
Mason Monogram Company, manufacturer of a talking sign. Con- 
tracts have been secured for furnishing these signs to the follow- 
ing companies: James Durkin, Spokane, Wash.; Wilkesbarre Gas 
and Electric Company, Wilkesbarre, Pa.; Haverhill Electric Light 
Company, Haverhill, Mass.; McKay Engineering Company, Balti- 
more, Md. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has pub- 
lished a series of handsome catalogues descriptive and illustrative 
of several of its products. Bulletin No. 1600 describes and illus- 
trates a test and record of a 30,000,000-gallon pumping engine in- 
stalled in the Chestnut Hill high-service station of the Metropolitan 
waterworks, Boston, Mass. Bulletin No. 1601 describes and illus- 
trates a test of one of the 15,000,000-gallon vertical triple-expansion 
pumping engines installed in the Baden high-service station of 
the St. Louis (Mo.) waterworks. Catalogue No. 126 describes and 
illustrates hoisting engines and accessories, and catalogue No. 122 
smelting furnaces and accessory equipment. 


THE AMERICAN METAL STAMPING COMPANY, INCOR- 
PORATED, Germantown, Philadelphia, Pa., has issued bulletin A, 
series 1, 1905, which is designated as an architects’ edition, and 
describes light balancing selective diffuser ceilings. A great many 
photographic reproductions of this latest development for store and 
other interior lighting are given, as well as sectional views of the 
woodenwork and wiring construction diagrams. The ar: lamps 
used in connection with the diffuser ceilings embody all the atest 
improvements, both electrical and mechanical, and represents the 
advanced development of the General Electric Company, Schenec- 
tady, N. Y. A remarkable series of night views of the illuminat- 
ing features of several large department stores is given, and in 
addition to this there is a very interesting and instructive article 
by W. D'A. Ryan on “Color and Distribution of Artificial Lights.” 


NEW. PUBLICATIONS. 


TRANSACTIONS OF THE AMERICAN ELECTROCHEMICAL 
SOCIETY—The seventh volume of the transactions of the American 
Electrochemical Society, containing papers and discussions of the 
meeting held in Boston and Cambridge, Mass., last April, is being 
distributed. This volume contains a number of valuable contribu- 
tions and some particularly interesting discussions of electro- 
chemical and electrometallurgical matters. The price to non- 
members is $3. 


A DIGEST OF UNITED STATES PATENTS OF AIR, CALORIC, 
GAS AND OIL ENGINES—James T. Allen, United States patent 
office examiner, has compiled a digest of United States patents of 
air, caloric, gas and oil engines from 1789 to July, 1905. The pub- 
lished volume will contain from 1,000 to 2,000 pages, and the work 
will be chronologically arranged under 205 subdivisions in three 
volumes. There will be given the drawings, claims and briefs, 
list of references cited by number, name and date, the interferences, 
the parties thereto, and the decisions while the applications (now 
patents) were being examined in the United States patent office. 


THE WESTERN ELECTRICAL DIRECTORY—The first issue 
of the Western Electrical Directory has been published by the 
Blanchfield Publishing Company, Rialto Building, San Francisco, 
Cal. In this directory the publisher has endeavored to note the 
names of all electrical companies operating in the western states, 
the territory of Hawaii, British Columbia, Yukon territory, Alaska, 
and a portion of Mexico. The names of electrical companies which 
have been absorbed, succeeded or discontinued during the past 
ten years are also given. The members of the Pacific Coast Elec- 
trical Transmission Association, the western members of the Ameri- 
can Institute of Electrical Engineers and the members of the Colo- 
rado Electric Light, Power and Railway Association are listed. 
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IMPROVEMENT IN THE ELECTRICAL INDUSTRIBS IN 
EUROPE. 


It is reported in the foreign technical journals that there 
is a decided improvement in the situation of the electrical indus- 
tries of Europe. Many of the companies there are securing a 
good deal of work, and the effect of certain consolidations has 
been beneficial. Companies which recently paid little or no 
dividend expect to make a respectable profit this year. One of 
the large German works anticipates earning a dividend of eight 
per cent and another of five per cent, which is considerably 
An 
important Swis company expects to declare a dividend of eight 
and one-half per cent, and another of ten per cent, both of 
these being better than for the year before. 
panies are also looking up, and even Russia, in spite of her 


better than the showing they were able to make a year ago. 


The French com- 


unfortunate situation, seems to be forging ahead electrically. 
The outlook is very encouraging and is a decided contrast to 
that of a short time ago when a general depresion prevailed. 


THE ELECTROMAGNET FOR REMOTE CONTROL. 

In spite of its simplicity and the great force which can be 
developed by an electromagnet, this old device has until recently 
not shared the confidence of the engineer. Except when little 
or no work was to be done, such as, for example, that performed 
by a telegraph relay, other means were employed for carrying 
But now the 
electromagnet seems to be coming into its own, for it is finding 


out operations at a distance from the operator. 


a wide application in many industries. 

The thing that stood most in the way of the electromagnet 
While, theoretically, 
magnets, practically our knowledge was deficient. 


was ignorance. we knew a great deal about 
Even to-day 
there is lacking, in accessible form, information regarding the 
best type of magnet for any specific duty, and just what can 
be expected of it. 
magnet could be designed which would give a very strong pull, 
this could not be a long pull and therefore the device could have 
but a limited use. There was also a feeling of uncertainty of 
the reliability of the electromagnet. 


The general impression was that while a 


Many who would not doubt 
the more delicate motor were not willing to trust the simpler 
and sturdier magnet. They could feel sure that closing a switch 
would cause the motor to start, but thought that an electro- 
magnet should be in sight, because it might need a kick or a 
push to start it. ' 

This unsatisfactory condition has been entirely changed of 
Many skilled designers have devoted their attention to 
electromagnets for specific duty. Some of these men, indeed, 


late. 


have used them for ten or fifteen years, and have always con- 
tended that, if properly designed, there is no difficulty in con- 
structing a reliable, simple and inexpensive device. The effect 
of this work is now apparent, for we find magnets in use for 
many different purposes. There is the simple lifting form, so 
convenient for handling bulky or irregular masses of iron. 
There is the magnetic release brake, which releases the brake 
on a motor whenever the motor is started. We now have large 
oil-break switches which must necessarily be placed some dis- 
tance from the point of control, which are operated by electro- 
magnets; and there is the still prettier application of the elec- 
tromagnet to the multiple-unit system of control, which, in its 
newer type, makes use of a number of magnets in place of a 
Then there is the corresponding use in electric ele- 
vator control, in which the operating switches are placed in the 


motor. 


machinery room—where they should be—and a master switch, 
carried on the car, controls them through electromagnets. These 
applications of the electromagnet, which are now being made 
so satisfactorily, are ones which might have been thought of 
twenty years ago, but which, strange to say, have remained 
until they are to-day the latest refinements in electric traction 
and electric elevator practice. 
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AN ELECTRICAL METHOD OF INVESTIGATING MAGNETIC 
7 PROBLEMS. 

Certain of the magnetic problems presented to designers of 
electrical machinery are so complex as almost to baffle mathe- 
matical analyses. Often the best we can do in this direction is 
to make certain liberal assumptions and thus deduce expressions 
which, when tested, may be found to apply more or less 
accurately to actual conditions. One of these important mag- 
netic problems is that of securing the proper distribution of 
flux in the air-gap of dynamo-electric machines. A great deal 
of labor and much ingenuity have been expended in investi- 
gating these questions; elaborate methods have been devised, 
and the technical journals and the transactions of the engineer- 
ing societies contain a vast amount of literature on the subject. 
Unfortunately, in all such experimental work the method of 
Instead of 


measuring magnetic flux or tracing paths of magnetic force, 


investigating the problem is somewhat indirect. 


we measure currents or electromotive forces, and from inter- 
pretation of them endeavor to gain an insight into actual con- 
ditions. Another difficulty, or rather disadvantage, of such 
researches is that the work must be conducted on an actual 
machine, or at least upon a fairly elaborate model. 

To get over these difficulties a number of suggestions have 
been made, and some of them have been tried. Some time 
ago a very beautiful method of studying magnetic flux was 
described before the Institution of Electrical Engineers, of 
Great Britain. The method involved the construction of a 
hydrodynamic model of magnetic fields, and the authors of the 
paper showed some beautiful figures obtained by forcing a 
viscous fluid through passages representing the magnetic path. 
At a certain point colored streams of the same liquid were intro- 
While 


extremely beautiful, the method is rather complicated, and 


duced in order to make the lines of flow visible. 


would probably be found troublesome in actual practice. The 
authors, however, were able to obtain, by means of it, useful 
constants for dynamo design. 

A simpler method, suggested some time ago, but, so far 
as we can remember, not put into practice until recently, is 
described in a paper read recently before the Western Society 
of Engineers by Mr. Charles H. Smoot. This paper will be 
found on another page of this issue. 

Mr. Smoot makes use of the similarity of the laws govern- 
ing magnetic flux and electric currents and he studies his mag- 
netic fields by plotting the lines of electric current flow and 
equipotential in a sheet of metal having the shape of the mag- 
netic path. The particular work which Mr. Smoot undertook 
was the investigation of the magnetic distribution in the air- 
gaps of dynamos, and his model therefore consists of a metal 
templet having the shape of the air-gap and the interpolar space. 
Although the laws of magnetic flow and electric flow are similar, 
the mere substitution of an electric current for a magnetic flux 
does not simplify the problem, for it is just as difficult to trace 
the path taken through a large conductor by the current as it 
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would be to trace the lines of force. Mr. Smoot, however, by 
an ingenious application of the law that equipotential lines 
are always at right angles to lines of force, inverts the model, 
so to speak, and makes the electrical investigation easy— 
that is to say, instead of passing a current along the templet 
in the direction taken by the magnetic flux, he sends it across 
and then traces out his equipotential lines. The results which he 
obtains agree well with the experimental deductions obtained 
in other ways, particularly with those of Messrs. H. S. Hele- 
Shaw, Alfred Hay and P. H. Powell, who used the hydro- 
dynamic model referred to above. 

The method developed by Mr. Smoot should be of consider- 
able value in studying magnetic problems. In using it, how- 
ever, several things must be remembered. The templet repre- 
sents only a plane of the magnetic space, and for a complete 
understanding of any field, templets representing various sec- 
tions of that space should be made. It should also be remem- 
bered that when the field explored contains a magnetizing coil, 
or if the iron of the circuit has appreciable reluctance, there 
will be different magnetic potentials existing at the edges of 
the plate. Further, the method, as applied by Mr. Smoot, 
requires that two equipotential surfaces be assumed, where the 
current may be introduced and led out, and this might not be 
easy in all cases. The method, however, as said before, should 
have considerable value, for the readings are not hard to obtain, 
the model is inexpensive and easy to construct, and can be 
altered in shape without difficulty. In one case mentioned in 
the paper, the distribution obtained was other than that desired, 
but by trimming the templet with a pair of shears, the nec- 
essary modification was easily determined. 


DIRECTED WIRELESS TELBGRAPHY. 

The gradual introduction of wireless telegraphy is making 
more pressing the solution of several problems presented by it. 
One of these is the devising of a secret system, and the second— 
allied closely to the first—is the finding of some method of 
preventing interference of two neighboring stations. Both of 
these problems would be much simplified if the entire wireless 
system of a country could be brought under the control of a 
single company, or of the government, though it is very doubt- 
ful if either of these methods would be favorable to the best 
development of the new art. 

The simplest way out of the difficulty would be the devising 
of a satisfactory system of tuning. Stations could then be 
allotted definite frequencies, and those in neighboring locali- 
ties would not interfere with each other. But it is not easy 
to tune a wireless receiving system so that it will not respond 
to vibrations differing slightly in pitch from its own, and it 
is also difficult to set up the simple harmonic vibrations which 
must be employed if one sending station is not to interfere with 
a neighboring one. Dr. John Stone Stone has made consider- 
able progress in this direction, but a simple tuned system solves 
only the interference trouble, and docs not necessarily give 
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secrecy, for any one wishing to catch a message not intended 
for him need only adjust his receiver to the proper frequency. 
The system may be extended so as to give practically absolute 
secrecy by combining a number of waves of different frequencies 
arranged so that the message will be received only at that sta- 
tion containing apparatus tuned to these several frequencies. 
As the combination can be changed at will, it is practically 
impossible for an outsider, if he does not know the key, to take 
a message. 
use, but it has been tried experimentally. 


This system has yet to be put into commercial 


Another way out of the interference difficulty is to limit 
the direction in which the wave is sent out—in other words, 
to throw out from the sending station an electrical beam, and 
not, as is to-day done, distribute the waves to the four quarters 
of the globe. Artom some time since said that he had accom- 
plished this to some degree by means of his so-called polarized 
wave. Descriptions of his system were somewhat indefinite, 
and further evidence is needed. He believes, however, that his 
wave travels out elliptically, rather than circularly, so that a 
station in the proper direction, 100 miles away, say, would 
receive the message clearly, while one at seventy-five miles, in 
another direction, would not get it. 

A second method of directing the electrical wave would be 
to use a parabolic reflector, but this is impracticable because, 
to be effective, the mirror would have to be of vast dimensions. 

There is still a third method, which has been suggested and 
tried by Dr. Ferdinand Braun, of the University of Strasburg. 
He employs two antenne, or rather three, tuned to the same 
pitch, but vibrating slightly out of phase. He thus secures an 
amplification of the wave in one direction, a complete wiping 
out in the reverse direction, and interference, to a greater or 
. less extent, sidewise. The development of this system was not 
easy, for it required exact tuning of the three oscillating sys- 


tems and an exact shifting of the phase of one of them. It 
seems, however, to have been accomplished, not only in the 
laboratory, but through a transmission of about a mile, and a 
brief account of the work is given on another page of this issue. 
If this can be done with certainty it is apparent that an impor- 
tant development in wireless telegraphy has been made. There 
is no reason to expect any great stumbling-block in applying 
the system to longer distances. Indeed, by means of it messages 
should be sent over a given distance with a less expenditure 
of energy than with the systems now generally employed. The 
system, however, does not offer a complete solution of all wire- 
less telegraph troubles. It does not prevent stations lying in 
the path of the beam from catching the message. Moreover, 
it would probably interfere with the operation of such a sta- 
tion. It is true that it reduces greatly the probability of trouble 
of this kind, but if two independent systems, even though 
employing the Braun method, should attempt to operate through- 
out the same district, trouble would be sure to arise at some 
point or other which could only be avoided by the use of a tuned 
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system or through some understanding between the two com- 
panies. 

The Braun system would be of use principally on land 
between fixed points. It could hardly be used for communi- 
cating with vessels at sea, for unless a complicated sending sta- 
tion were erected, which would enable the message to be sent 
out through any desired angle whatever, it would be possible 
to communicate with a vessel only when it lay within the speak- 
ing angle. Moreover, if the vessel were not in sight, a system 
which sends out its message over the whole surface of the water 
would have a decided advantage. | 


RADIUM AS THE POSSIBLE SOURCE OF THE SUN’S 
ENERGY. 


This year the meeting of that important body—the British 
Association for the Advancement of Science—took place in South 
Africa, the mectings being divided into two sections, one held 
at Cape Town and the other at Johannesburg. At each of these 
meetings the president of the association, Professor G. H. Dar- 
win, delivered an address, the second address being a continua- 
tion of the first. A week or so ago we commented upon the 
subject of the first presidential address, which was an attempt 
to show that the law of evolution, as proposed by Charles 
Darwin, was applicable as well to inanimate matter as to living 
organisms. In the second section Professor Darwin took up 
the theme again, and endeavored to show that the formation 
of the solar system could be explained in the same way, and 
that each planet represented merely a case of the survival of 
the fittest. 

Perhaps the most striking part of this address was that in 
which Professor Darwin endeavored to bring into agreement 
the estimates of geologists and physicists of the age of the 
sun. The latter, knowing the sun’s mass and the rate at which 
heat is being radiated from it, estimate that it is about twenty 
million years old. The geologists, on the other hand, working 
back from evidence obtained on the earth, put the age of the 
sun somewhere between fifty and one thousand million years. 
Agreement between the two bodies of men has seemed impos- 
sible, but now Professor Darwin believes that the way has been 
opened for a complete understanding. The discovery of radium 
has given us a material which contains far more energy than 
could be put into an equivalent mass of matter in the form of 
heat, or even as chemical energy. If we assume that action 
similar to radioactivity is going on in the sun, and this is the 
primary source of the sun’s heat, an estimate of the sun’s age 
based upon this hypothesis would put it more in agreement 
with that of the geologists. Radium thus extends its way to 
the science of astronomy, as it has already done with physics 
and chemistry. 

It is pleasant to think that the sun is a good deal older 


than the physicists would have us believe, for if Professor Dar- 
win’s explanation is the correct one, it applies to the future 
as well as to the past. The sun must then possess far more 
energy than its apparent temperature would indicate, and it 
is gratifying to know that it will last many years longer than 
the physicist of the old school would have allotted to it. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER II. 


_ THE DETERMINATION OF THE MASS OF THE 


NEGATIVE ION IN GASES. 


The determination of the charge car- 
ried by the negative ion is of the very 
greatest importance. We have already 
considered the method for determining the 


e 
ratio — for the negative ion. If we can 
m 


now determine e, the charge carried by 
this ion, we would know m, the mass of 
the negative ion. 

One of the most ingenious experiments 
in modern physics has been devised by 
J. J. Thomson for solving this problem. 
The experiment is based on an observation 
made by Wilson, that gaseous ions, both 
positive and negative, can act as nuclei 
for the condensation of water-vapor, even 
if there are no dust particles present in 
the gas. If a given volume of a gas con- 
taining ions is allowed to expand, it cools 
itself, and a part of the water-vapor will 
condense around the ions, producing a 
fog or cloud in the apparatus containing 
the gas. 

That the water-vapor actually con- 
denses around the ions was proved con- 
clusively by J. J. Thomson, by the follow- 
ing very simple experiment. Two parallel 
metal plates were placed about five centi- 
metres apart in the vessel containing the 
gas which had been freed from dust. 
These plates were connected with the ter- 
minals of a battery, by which they could 
be charged to a difference in potential of 
about 400 volts. Ions were produced in 
the gas by passing Reentgen rays through 
it. 

If the gas was expanded before the 
plates were connected with the battery, 
condensation of the vapor took place, just 
as we would expect if the ions acted as 
nuclei around which the water-vapor 
would condense. If the plates are now 
connected with the battery and charged, 
the strong electric field would remove the 
ions from the gas, and if the gas were 
then subjected to expansion we would not 
expect any appreciable condensation to 
take place, and such is the fact. Thomson 
says that under these conditions the con- 
densation is scarcely greater than in 
unionized air. 

This experiment shows conclusively that 
it is the ions which serve as the centres of 
condensation of the water-vapor—a drop 
of water condensing around every ion if 
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they are not too concentrated. If we knew 
the number of drops of water in a given 
volume of the gas, we would know the 
number of ions in that volume. It 13, 
however, obviously impossible to deter- 
mine the number of water particles in a 
volume of gas by any direct method. 
Thomson solved this part of the prob- 
lem by using an equation deduced by 
Stokes, connecting the rate at which the 
particles fall with their size. If we repre- 
sent by v the velocity with which the par- 
ticles fall, by g the acceleration of gravity, 
by u the viscosity coefficient of the gas, 
and by a the radius of the drop, 
2 ga* 
9 u 

By observing the rate at which the cloud 
settles we arrive at the value of v. Know- 
ing v we determine at once the value of a, 
the radius of the drop. Knowing the 
radius of the drop we know dts volume. 

If we represent the mass of the water 
deposited by each cubic centimetre of the 
gas, by m, the number of drops in a cubic 
centimetre u is given by the following 


v= 


‘equation : 


4 
3 
w= 3m 

4ra’ 

The mass of water deposited from each 
cubic centimetre of the gas, m, must be de- 
termined indirectly. Thomson made use of 
the heat that is liberated when the water- 
vapor condenses around the gaseous ions. 
Knowing m and a we have all the data 
necessary for calculating u, the number of 
ions in a cubic centimetre of the gas. 

We now know the number of ions in a 
given volume of the gas. It still remains 
to determine the charge carried by a single 
ion. 

The whole number of ions both positive 


m= u raè.. 


and negative in a cubic centimetre of the 


gas is u; v is the mean velocities of both 
positive and negative ions when subjected 
to unit electrical force. Knowing these 
quantities it is only necessary to measure 
the current carried by these ions across 
unit area, under an electric force F, in 
order to determine the charge carried by 
a single ion. If we represent the charge 
carried by a single ion as formerly by e, 
we have: v F u e = current through unit 
area. Measuring the current that passes 
through the gas, we know all of the above 
quantities except e, which is calculated at 
once. 

In performing the condensation experi- 
ment it is necessary, as Thomson points 
out, to work with gases which contain only 
a comparatively small number of ions. 
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When the conducting gas contains a large 
number of ions some of these are not car- 
ried down by the condensed water-vapor, 
as is shown by the fact that under these 
conditions a second expansion of the gas, 
which is no longer subjected to the ioniz- 
ing agent, will produce still further con- 
densation, demonstrating that it still con- 
tains ions that were not carried down by 
the first expansion. | 

The condition that the gas shall contain 
only a few ions is easily secured, especially 
when the gas is ionized by Rentgen rays. 
Either a weak stream of the rays is al- 
lowed to pasa directly through the gas, or 
the intensity of the rays is diminished by 
inserting thin sheets of certain metals, 
such as aluminum, in their path. 

The earlier experiments showed that 
the values of e for air ionized by Reent- 
gen rays and for hydrogen gas ionized by 
Roentgen rays are equal to within the 
limit of experimental error, which proves 
that the gaseous ion carries the same 
charge whatever the gas from which it 
was produced. 

It was shown by Wilson that when the 
gas is expanded to 1.25 of its original 
volume only negative ions form nuclei 
for cloud condensation. This is also true 
when the expansion is as great as 1.3. 
For greater expansion than 1.3 both posi- 
tive and negative ions are precipitated. 

In the apparatus used in the earlier 
work, when the expansion was greater 
than 1.3, it was found that there were not 
twice as many cloud particles as when the 
expansion was less than 1.3, as there must 
be if all of both negative and positive ions 
were thrown down. This showed that 
some of the positive ions were not pre- 
cipitated at the higher expansion, since all 
the negative ions, and only the negative 
ions, were brought down at the lower ex- 
pansion. i 

A form of apparatus was then devised 
in which the expansion could be effected 
much more rapidly. With this apparatus 
the number of moisture particles or 
gaseous ions precipitated was just twice as 
great when the expansion was greater than 
1.3 than when it was less than this value. 
This is just what must have occurred if 
all the positive ions were thrown down, 
eince all the negative ions are precipitated 
at an expansion that is less than 1.3, and 
there are the same number of negative and 
positive ions in & gas. 

COMPARISON OF THE CHARGE ON A 
GASEOUS ION WITH THAT ON A UNI- 
-- VALENT ION OF AN ELECTROLYTE. 

Having determined the magnitude of 

the charge on a gaseous ion we shall next 
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determine the magnitude of the charge 
carried by a univalent ion of an electrolyte 
—say the hydrogen ion. 

We know that the number of molecules 
in a cubic centimetre of a gas, at a press- 
ure of 760 millimetres of mercury and at 
zero degrees, is between 2 X 10'® and 
1 X 10%. We know the amount of elec- 
tricity required to liberate this amount of 
hydrogen gas. The charge carried by the 
hydrogen ion in solution is somewhere 
between 1 and 6 X 10?°. 

We thus see that the charge carried by 
the gaseous ton is the same as that carried 
by the hydrogen ton in electrolysis. 

This conclusion is based upon a large 
amount of work with the ions produced 
from various gases and by various ioniz- 
ing agents. We have already seen that 

6 
the value of — for all of these gaseous 
m 
ions 18 the same no matter what the nature 
of the gas from which they were produced, 
and no matter what the nature of the 
ionizing agent. It has further been shown 
that all of these gaseous ions carry the 
same charge, and that this is the same 
charge as that carried by the nyctogen 
ion in aqueous solution. 

We have now all the data necessary for 
calculating the relative masses of the gase- 
ous ion, and the hydrogen ion in solution. 


e 
The value of — for the hydrogen ion in 
m 


e 
The value of — for the 
m 


solution is 10‘. 


gaseous ion is 10’. The values of e in the 
two cases are the same. Therefore, the 
value of m for the gaseous ion ts about 
one-thousandth the value of m for the 
hydrogen ion tn solution. 

More accurate determinations show that 
the relation between the masses of the 
gaseous ion and the hydrogen ion in solu- 
tion is as 1 to 770. 

It is difficult to overestimate the im- 
portance of this conclusion. In the first 
place, it is a matter of the very highest im- 
portance to establish the fact that the 
mass of the gaseous negative ion is always 
the same, no matter what the nature of tne 
gas from which this ion is split off, and 
no matter what the nature of the ionizing 
agent. This has been shown to be true 
whether the gas is elementary or com- 
pound. This shows that a common con- 
stituent can be split off from all gases no 
matter how widely they may differ chemi- 
cally, and what is perhaps even more im- 
portant is that the mass of this negative 
ton which can be split off from any gas is 
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much less than the mass of the lightest 
so-called element known to the chemist. 
The gaseous negative ion is, then, a com- 
mon constituent of all matter, and is 
much smaller than the smallest atom 
known to the chemist, having a mass 
which is only about 1/770 of that of the 
hydrogen ion in solution, which, as we 
shall see, has practically, but not exactly 
the same mass as the hydrogen atom. 
This unit of matter, so much smaller 
than the atom, and which is apparently 
common to all, carrying a unit electrical 
charge, or that charge carried by the hy- 
drogen ion in solution, Thomson called a 
corpuscle. 
THE RATIO OF THE CHARGE TO THE MASS 
FOR THE POSITIVE ION. 
Before leaving this part of our sub- 
ject a few words should be added in re- 
e 
lation to the value of the ratio — for 
m 
the positive ion. These positive ions ex- 
ist in the so-called “Canalstrahlen,” dis- 
covered by Goldstein. They are also 
known as anode rays. Just as the cathode 
rays move from the cathode towards the 
anode, so there is a corresponding move- 
ment of matter towards the cathode. This 
can be detected by perforating the cathode 
with a number of holes, through which 
the “canal rays” pass and produce a phos- 
phorescence where they fall on the walls 
of the glass tube behind the cathode. 
Wien used a perforated iron cathode, 


e 
and determined the value of — for the 
m 
rays which passed through his cathode. 
He used the method already described for 
e 
determining the value of — for the 
m 
cathode particles. He deflected the rays 
by means of a strong magnetic field, and 
then in the opposite direction by means 
of an electrostatic field. A strong mag- 
netic field is necessary to produce an ap- 
preciable deflection of the canal rays, and 
this renders the result less accurate. He 
obtained the following result: 
e 
— = 8 X 10? 
m 
He also found that these positively charged 
particles move with much smaller velocity 
than the negatively charged particles. 
e 
If we compare the value of — for the 
m 
negatively charged particles with that 
found by Wien for the positively charged 
particles in the above experiment,we will 
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see that the value for the negatively 
charged particle is about 3.3 X 10* times 
the value for the positively charged par- 
ticle. 

Since the charge carried by the posi- 
tively charged particle is the same as that 
carried by the negatively charged particle, 
it follows that the mass of the positively 
charged particle in the above experiment 
is of the same order of magnitude as the 
corresponding ion in solution. 

We can, then, conclude that while the 
mass of the negatively charged particle 
in a gas is constant, independent of the 
nature of the gas, and very small as com- 
pared even with the mass of the lightest 
atom or ion in solution, the mass of the 
positively charged particle is of the same 
order of magnitude as the corresponding 
atom or ion in solution in a dissociating 
solvent. The mass of the positively 
charged particle is not constant for dif- 
ferent gases, but, as we would expect if the 
positive ion is a charged atom, varies with 
the nature of the gas in question. 

This beautiful work of Thomson on the 
conduction of electricity through gases 
makes it more than probable that a small 
particle which he calls the corpuscle is 
split off from the atoms of all gases, car- 
ries the negative charge, and is the same 
unit, no matter what the nature of the 
atom from which it separates. 

The remainder of the atom from which 
the corpuscle has separated carries the 
positive charge, and is the positively 
charged ion in the gas. The nature of this 
positive ion is different for every gas, 
being simply the atom minus the constit- 
uent common to all atoms, which is the 
corpuscle. 

It would be a tremendous step forward 
towards the solution of one of the greatest 
problems with which men of science have 


had to deal—the ultimate nature of mat- 
ter—had Thomson gone on farther than 
what has been above developed. This is, 
however, but the beginning. Thomson 
has studied the nature of the corpuscle 
itself, and the result of this part of his 
investigation is certainly one of the most 
fascinating, and probably one of the most 
valuable contributions to modern science. 
De 

Automobile Exhibition in New York 

City. 

The sixth annual automobile exhibition 
of the Automobile Club of America will 
be held in the Sixty-ninth Regiment 
Armory, Lexington avenue, Twenty-fifth 
and Twenty -sixth streets, New York city, 
January 13 to 20, 1906. The exhibition 
will be under the ‘direction of the exhibi- 
tion committee of the Automobile Club of 
America, 753 Fifth avenue, New York 
city. 
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AN EXPERIMENTAL DETERMINATION 
OF AIR-GAP RELUCTANCE.! 


BY CHAS. H. SMOOT. 


It is the aim of this paper to put for- 
ward a practical method of solving prob- 
lems concerning magnetic reluctance and 
distribution, such as are continually con- 
fronting a designing engineer. 

The fundamental law governing mag- 
netic flux, potential and reluctance, is the 
well-known Ohm’s law applied to mag- 
netism, with flux substituted for current, 
potential for voltage and reluctance for 
resistance. When current flows in parallel 
straight lines through a conductor of uni- 
form resistance its behavior can be readily 
calculated by the use of Ohm’s law alone; 
this being the problem of the relation of 
current voltage and resistance for a wire 
of uniform section. Similarly the mag- 
netic analogy of the relation of flux, am- 
pere-turns and reluctance where the lines 


A 


Fic. 1.—SECTION OF POLE-PIECE AND 
ARMATURE. 


of flux are straight parallel lines and the 
conducting medium of uniform reluctance, 
can be handled with the aid of Ohm’s law 
alone, as for instance in the air-gap of a 
dynamo with a smooth-core armature, but 
when the lines of current or magnetic flow 
are no longer straight parallel lines, each 
curved path of flux obeys Ohm’s law, but 
before the law can be applied it is neces- 
sary to know what is the course of each 
flux path, its length and width. 

Since electricity and magnetism obey 
the same fundamental laws it is obvious 
that under any given set of conditions 
their action will be the same. Hence it 
would appear that if we knew the elec- 
trical resistance of a certain odd-shaped 
space we could find its magnetic resist- 
ance. This is the case, and the method 
of procedure to convert electrical resist- 


' Paper read at a recent meeting of the Western 
Society of Engineers. 
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ance into magnetic resistance is as fol- 
lows: i 
First—Measure the resistance of a 
metallic template, the outline of which is 
a section of the air space in question. 
Second—Measure the resistance of a 
simple rectangular template of the same 
metal. The ratio of these resistances is 
the same as the ratio of the magnetic re- 
luctances for similar sections of air space. 
Third—Calculate the magnetic re- 
luctance of a rectangular air space, corrc- 
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Fig. 2.—SEcTION oF POLE-PIECE AND SMOOTH- 
CORE ARMATURE. 


sponding to the above rectangular metal 
template. 

Fourth—Obtain the magnetic reluct- 
ance of the odd-shaped space by multiply- 
ing this reluctance by the ratio of the 
first to the second resistances above. 

Fig. 1 is a section of a pole-piece and 
armature, one tooth pitch in length, and 
Fig. 2 is the same section but for a smooth- 
core armature. In these figures the shaded 
portions represent heavy copper plates, 
while the intermediate space represents a 
sheet of high-resistance metal in good 
electrical contact with the copper plates. 

To determine the magnetic reluctance 
of the slotted core gap, one tooth pitch 
in length, calculate the reluctance of an 
imaginary gap with a smooth-core arma- 
ture and multiply this reluctance by the 
ratio of the ohmic resistance from A to 
B to the resistance from C to D. 

The size and material of these two 
templates are the same and they differ only 
in the presence or not, of the portion 
representing the slot. 

In this problem, and in many others of 
a similar nature, the trouble incident to 
shaping the copper plates may be re- 
duced or done away with altogether, by 
inverting the current flow in the template; 
that is, by substituting lines of current 
flow for magnetic equipotential lines, and 
vice versa. To cause this interchange 
through the body of the template it is 
only necessary to compel the interchange 
along the entire perimeter. 

Figs. 3 and 4 are the same as Figs. 1 
and 2 in all gave that the boundary condi- 
tions are interchanged. 

Under these conditions the ratio of re- 
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sistance for the odd-shaped space to the 
rectangular space is the reciprocal of its 
former value; that is, ratio of resistance 
to be used in making magnetic calcula- 
tions is now the reciprocal of the resistance 
from E to F to the resistance from A to 
H. 

It is possible to give an absolute mathe- 
matical proof of this fact, but such a proof 
is out of place in this paper. It may be 
evident from the following, however: 

Referring to Fig. 4, it is obvious that 
the resistance from G to H is proportional 
to L + W, while the resistance from a-b to 
c-d is proportional to W -- L, so that for a 
rectangular space bounded by stream and 
equipotential lines only, the inversion of 
these boundaries gives a resistance which 
is reciprocal of its former value. Any 
odd-shaped space is filled with stream and 
equipotential lines which intersect at right 
angles so that the space may be considered 
as composed of a large number of little 
rectangles, for which the above law of the 
reciprocals applies. It therefore applies 
to the space as a whole. 

Fig. 5 shows two sets of lines, either 
one of which may be a stream line or an 
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Fic. 8 AND FIG., 4.—INtERCHANGED BOUNDARY 
CONDITIONS. 


equipotential line, according to which di- 
rection the flux takes. The lines have dif- 


ferent names but the same positions, 
whether the flux flows from right to left 


‘or up and down. As shown in the sketch 


the spacing of these lines is uniform, that 


‘is, each adjacent pair of lines includes the 


same flux. 
The problem of slotted armature air- 


gap reluctances is one of long standing. 
‘The most recent contribution to the sub- 


ject is a paper before the Institution of 
Electrical Engineers, of Great Britain 
(November 24, 1904), in which a hydro- 
dynamical method is described, where for 
magnetic flow is substituted the flow of a 
viscous fluid between plates of glass. One 
of these plates has a raised projection of 
paraffine of the same contour as the air 
space it is to represent, and which so re- 
stricts the passage between the plates that 
the resistance to flow is increased by an 
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amount corresponding to the increase of 
magnetic reluctance of air space over 
iron. Fig. 6 represents a flux diagram 
obtained by the writer. The dash lines 
are stream lines which were obtained by 
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Fie. 5.—STREAM LINES. 


the authors of the British 
paper. 

It is seldom necessary to have such a 
diagram as this for practical purposcs. 
To obtain one, pass the uniform current 
through the template. Along an edge 
which is a stream line, mark off points 
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tooth width. Column B is the ratio of 
slot width to gap length. Column 1 is 
the ratio of slot to smooth-core gap re- 
luctance, obtained from the inverse ratio 
of the resistance from E to F, to the re- 
sistance from G to H, in Figs. 3 and 4. 
Column 2 was obtained by the hydro- 
dynamical method and presented in the 
British Institution paper referred to 
above. Column 3 was worked out by the 
same people from a mathematical analysis 
by Mr. F. W. Carter. Column 4 was de- 
termined by the writer from data de- 
duced by Mr. E. Arnold, who obtained a 
curve and formula for gap reluctance by 
drawing arbitrarily various stream line 
maps for various slot and gap proportions, 
and for each map calculating the reluct- 
ance of the gap, taking finally as correct 
the minimum reluctance so obtained. 
Column 5 was obtained from an analysis 


TABLE NO. I. 
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A B 

s/t 8/g | No. 1. No 
0.500 ° 8.42 | ar 1. 
0.510 2.80 1.14 1. 
0.515 6.65 1.24 1. 
0.524 | 235 1.12 1. 
0.530 1.68 1.11 1. 
0.670 4.57 1.26 1. 
0.770 2.27 1.17 L. 
0.810 4.00 | 1.25 1. 
0.910 9.60 1.51 1. 
0.945 4.30 1.30 1. 
1.00 4.00 1.30 1. 
1.00 4.40 1.32 1. 
1.00 4.50 1.38 1. 
1.02 © 445 1.35 1. 
1.28 8.90 1.36 1. 
1.94 3.86 1.45 1. 
1.98 3.84 1.37 1. 


| 


s/t = slot width + tooth width. 


representing a uniform difference of po- 
tential, using a millivoltmeter, then from 


each point trace the intersecting equipo- . 


tential line. The current or flow lines 
may now be found indirectly as a series 
of lines perpendicular to the equipotential 
lines, or the current flow may be inverted 
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Fia. 6.—FLux DIAGRAM. 


and the flow lines found as equipotential 
lines for the inverted case. 

Table 1 gives the ratio of slotted-arma- 
ture to smooth-core, armature, air-gap re- 
luctances obtained in various ways. 
Column A is the ratio of elot width to 


2 No. 8. No. 4 No. 5 
18 1.16 1.17 1.21 
13 1.14 1.14 1.19 
26 1.24 1.24 1.28 
11 1.12 1.12 1.18 
10 1.09 1.11 1.14 
21 1.24 1.26 1.30 
22 1.16 1.17 1.23 
23 1.25 1.28 1.32 
52 1.48 1.50 1.58 
31 1.30 1.32 1.38 
25 1.29 1.32 1.38 
37 1.32 1.34 1.40 
32 1.32 1.85 1.40 
85 1.32 1.34 1.41 
33 1.34 1.37 1.44 
37 1.40 1.47 1.55 
39 1.36 1.41 1.51 


8/g = slot width + gap length 


of Messrs. C. C. Hawkins and R. Wight- 
man, which is based on the approximation 
that all stream lines are either straight or 
are composed of part straight lines and 
part arcs of circles. This at best is a 
rough approximation. Inasmuch as all 
these values are calculated by means of a 
slide rule, the agreement of the first four 
columns is quite satisfactory and con- 
stitutes a good check. 

These ratios apply to the ideal case 
where the pole-face is a plane surface and 
where both tooth and slot are rectangular 
with square corners. 

Mr. E. Arnold’s method and the hydro- 
dynamical method are obviously laborious, 
while the sheet metal method is a simple 
matter, provided the necessary instru- 
ments are available. Furthermore, the 
sheet metal method will give accurate re- 
sults for any shape of gap, slot and tooth 
that can be cut from a sheet of metal. 

In applying this method to any prob- 
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lem which may come up, the following 
should be observed : 

First—The metal template must be a 
true clement of the space being investi- 
gated. A template of uniform thickness 
is only applicable to a space for which the 
flux map can be completely represented 
on a plane of two dimensions, such as the 
slotted core air-gap above. If the gap was 
the space between two coaxial cylinders 
separated by an air space, the metal tem- 
plate would have to be wedge-shaped, the 
thickness being zero at the axis of the 
cylinders and increasing uniformly with 
the distance from the axis. 

Second—The boundaries of the tem- 
plate must be of the same character as the 
boundaries of the air space, that is, the 
entire boundary must be composed of 
stream lines and equipotential lines, which, 
line for line, correspond to the magnetic 
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Fie. 7.—AIR-SPACE AROUND POLE-PIECE. 


boundary, or all boundary lines must be 
interchanged. 

Third—The template may be cut along 
a current flow line without altering the 
distribution. 

When designing an alternator having 
but few slots per pole and heavily chamn- 
fered pole-pieces, which is the present 
standard practice for slow-speed alterna- 
tors, the determination of the total air- 
gap reluctance is readily found by this 
method. In Fig. 7 is shown a sheet metal 
template representing the air space around 
a pole-piece extending to the centre of the 
inter-polar space. 

To measure the reluctance of such a 
gap pass a current through the template 
from A to B, then measure the potential 
from C to D and calculate the apparent 
ohmic resistance. Then cut a rectangular 
strip from that part of the template repre- 
senting the air-gap and measure the re- 
sistance of a given length. The ratio of 
these resistances is the inverse ratio of the 
corresponding air-gap reluctances. Since 
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the gap reluctance depends upon the rela- 
tive position of pole-picce and armature, 
several such templates should be used and 
their average reluctance taken, say four 
templates, one for each quarter tooth pitch 
advance of the armature, or care should be 
taken that the relative position of the slots 
and pole represents an average value of re- 
luctance. 

The distribution of flux density may 
readily be found from a metal template. 
When a direct substitution is made of 
electricity in the template for magnetic 
flux in an air space it is obvious that at 
any point the current density will be pro- 
portional to the flux density. Current 
density is easily measured as a difference 
in potential per unit of length. In prac- 
tice this may be done by connecting the 
terminals of a galvanometer to two steel 
points, which are attached to a stylus with 
a fixed separation. 

When these points are in contact with 
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Fria. 8 —TEMPLATE FOR ALTERNATOR 
POLE-PIECE. 


the template the galvanometer defection is 
proportional to the current density along 
a line passing through both points. 

When an inverted substitution is made 
of electricity for magnetism the same 
means may be employed save that the line 
passing through the two galvanometer 
contact points will be along the inverted 
current line and therefore at right angles 
to their proper position, were the substitu- 
tion direct. 

Fig. 8 shows a template for an alterna- 
tor pole-piece which was shaped so that 
its flux distribution curve would approxi- 


inate a sine curve. The shape was de- 
termined by trial, and for each trial the 
flux distribution curve was found by 
passing a current through the template 
from A to B and measuring the potential 
drop per unit of length along the armature 
line. To change the shape of the pole- 
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piece it sufficed to cut away from the tem- 
plate. ‘This was done with tinner’s snips 
and was directed by the shape of the flux 
distribution curve. Below the template in 
Fig. 8 is shown a sine curve and the actual 
Hux curve which was finally obtained. 
Since this curve applics to a smooth-core 


armature it was left somewhat peaked be- 


cause the presence of armature slots will 
act to reduce the peak and in an actual 
machine a still better approximation to a 
sine curve. 

The analogy between the laws of mag- 
netism and electricity has been known for 
many years, so that this method does not 
involve anything very new. In the course 
of preparing this paper the writer had 
occasion to look up the mathematical 
works of Mr. F. W. Carter and found that 
in 1900 he had suggested the possibility of 
working with sheet metal in much the 
same manner, although he had not 
actually done so. 

Mr. Js. Arnold’s work is published in his 
“Die Gleichstrommaschine,” vol. i, page 
205. The British Institution paper by 
Messrs. H. S. Hele-Shaw, Alfred Hay and 
P. H. Powell was read before the Institu- 
tion November 24, 1904, and has been re- 
printed in the EvecrricaL REVIEW, 
December, 1904, vol. xlv, page 1049. 


A New Type of Horn Lightning 
Arrester. 

A British patent was obtained recently 
by Siemens Brothers & Company, of Lon- 
don, on a modified type of horn lightning 
arrester. Ln addition to the usual dis- 
charge gap formed of two diverging horns, 
one or more auxiliary gaps are employed. 
These auxiliary gaps are placed imme- 
diately below the main gap. They 
are fitted with pointed discharge 
electrodes, and are connected in series 
with resistances. When several auxiliary 
gaps are employed, the space between the 
lowest pair of points is the shortest, and 
the resistance in this circuit is the great- 
est, the space increasing ahd the resistance 
decreasing successively until the main gap 
is reached. When a discharge takes place, 
the are is formed first between the lower 
pair of points. It rises until one end of 
the are detaches from one of the lower 
points, and jumps to one of the next pair 
above. The arc is then formed between the 
second pair of points, and so on succes- 
sively until it is finally broken at the main 
gap. 


The Independent Telephone Asso- 
ciation of Southern Indiana. 

The sixth annual convention of the In- 
dependent Telephone Association of 
Southern Indiana, will be held at New 
Albany, Ind., on Monday, September 18, 
1905. Mr. C. D. Knoefel is president of 
the association, and Mr. B. W. Pickhardt, 
Huntingburg, Ind., is secretary. 
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The American Street Railway 
Association. 

The annual conventions of the street 
railway associations of the United States 
will be held in Philadelphia, Pa., the week 
of September 25. The American Street 
Railway Association will meet on Wednes- 
day and Thursday, September 27 and 28. 
The American Railway Mechanical and 
Electrical Association will meet on Mon- 
day and Tuesday, September 25 and 26. 
The Street Railway Accountants’ Associa- 
tion of America will meet on Thursday 
and Friday, September 28 and 29, and 
possibly on Saturday, September 30. The 
Claim Agents’ Association will meet on 
Monday and Tuesday, September 25 and 
26. 

The following papers have been an- 
nounced for reading and discussion be- 
fore the American Railway Mechanical 
and Electrical Association: “Power Dis- 
tribution,” C. H. Hile, Boston; “The 
Power-Station Load-Factor as a Factor 
in the Cost of Operation,” L. P. Crecelius, 
St. Louis; “Report of Committee on Con- 
trolling Apparatus,” J. S. Doyle, New 
York, chairman; “Report of Committee 
on Way Matters,” F. G. Simmons, Mil- 
waukee, chairman; question box, edited 
by S. W. Mower, Detroit. 

At the annual convention at St. Louis 
last year considerable time was devoted to 
the consideration of questions relating to 
a more complete and perfect organization 
of the American Railway Association and 
the various associations affiliated with it 
in street and interurban railway work. 
Power was given to the executive com- 
mittee to arrange for meetings with the 
various affiliated associations and devise 
a plan for intimately connecting the 
various interests concerned. In pursuance 
of this policy a meeting was held at the 


Holland House, New York city, February 
3 and 4, 1905. A committee was ap- 
pointed to prepare a plan of reorganiza- 
tion. This committee has made a thorough 
examination of the scope, plan and 
methods of work of the more prominent 
organizations of a similar character 
throughout the country. Professor Henry 
H. Norris, of the department of electrical 
engineering, Cornell University, after 
making a complete and thorough investi- 
gation, presented a report before a joint 
meeting of the representatives of the 
affiliated associations held at the Hotel 
Bellevue-Stratford, Philadelphia, Pa.. 
June 12 and 13, 1905. After some dis- 
cussion this committee adopted an amend- 
ment to the constitution and by-laws, and 
recommitted them to a subcommittee for 
revision. This revision has now been com- 
pleted, and the new constitution and by- 
laws will be ratified at the coming con- 
vention. . 
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The Hydraulic Plant of Bournillon, France. 


HE Isère district of France is one 
in which the use of hydraulic power 
for operating electric plants is con- 

tinually developing, owing to the numerous 
falls which are available for this purpose. 
One of the most recent hydraulic stations 
is the large plant which has been erected 
on the Bourne river. It is intended to 
supply current by high-tension overhead 
line to different localities in the region, 
especially the towns of Vienne and Romans 
which he twenty-five and forty miles off 
respectively. The Bourne river is a pic- 
turesque mountain torrent which has worn 
its way in the limestone rock, forming 
deep gorges in some places. At a point 
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Fic. 2.—PENSTOCK AND STATION, BOURNILLON 
HYDROELECTRIC PLANT. 


above the present station it receives the 
water of an underground spring, which 
increases its flow considerably. The dam 
which is used to take off the water has 
been erected just below this point, and the 
water is brought by a canal and a pen- 
stock down to the station which lies in the 
In this way a fall of some 102 
metres is obtained, giving a capacity of 
2,500 horse-power. Still further below the 
turbine station the river receives a second 
stream, the Bournillon, from which the 
plant takes its name, although in fact it 
does not use the water of this stream. 


valley. 


Later on, it is proposed to erect a second 


By C. L. Durand. 


dam at an altitude of 200 metres higher 
up on the Bourne river and thus secure 
a fall of 300 metres. This fall is expected 


which can be turned to account in 
periods of low water. 
Fig. 1 shows the dam and the hydraulic 


Fic. 1.—DAmM AND Gates, BouRNILLON HYDROELECTRIC PLANT. 


to give about 2,500 horse-power, but it 
will take off some of the supply from the 
present plant, which will thus be reduced 


work on the Bourne, which here runs 
through a narrow gorge. The dam is a 


short one, as the passage is already barred 


Fic. 3.—INTERIOR OF STATION, BOURNILLON HYDROELECTRIC PLANT. 


to 1,500 horse-power. The main advantage 
of the second fall lies in the possibility of 
forming a storage basin of large capacity 


in part by a high rock, which made the 
work easier. ‘The water is brought from 


the dam by a canal which follows along 
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the side of the river. It ends in a collect- 
ing-chamber at a point 1,800 metres down, 
which lies above the valley where the sta- 
tion is located. 

A view of the turbine station at Bour- 
nillon is shown in Fig. 2. In the fore- 
ground is the penstock which runs from 
the water chamber down to the machines. 
The penstock, formed of riveted sheet stee: 
furnished by Bouchayer and Viallet, has 
an inside diameter of 1.20 metres and the 
total length is 350 metres. When it ar- 
rives at the station the penstock turns at 
an angle and runs along the side of the 
building, where it has three feeding pipes 
for the turbines which are now placed in 
the station. It can be emptied by a dis- 
charge gate placed below, in case of stop- 
ping. 

The dynamo of which Fig. 3 
represents a general view, has been laid 
out to contain six direct-coupled dynamo 
groups with horizontal-shaft turbines, of 
1,250 horse-power each. At present there 
are three of these groups erected in the 
plant. The Bouvier turbines, which are 
shown here, are of the most modern type 
and contain many improvements which 
contribute not a little to the successful 
running of the station. In Fig. 4 is shown 
a sectional view of one of the turbine and 
dynamo units. One point to be noted here 
is the use of a hydropneumatic device 
which recuperates part of the energy of 
the water leaving the wheel. It takes ac- 
count of the height of the fall which 
exists between the floor of the machine 
room and the offtake canal. The apparatus 
introduces the quantity of air which is 
needed to keep up the water level in the 
lower tube leading from the wheel. In 
this way it is claimed that eighty per cent 
of the above-mentioned height is re- 
cuperated. 

Before leaving the hydraulic part of the 
Bournillon plant we should mention the 
new type of speed regulator for keeping 


room, 


a constant speed at varying loads which 
has been designed by the Bouvier firm 
and is one of the main features of the sys- 
tem. The new regulator is designed to be 
an Improvement over existing apparatus of 
the kind, and it is the first time that it 
has been applied on a large scale in a 
turbine station. In the regulator systems 


which are in use up to the present, the 


centrifugal governor does not act 
directly upon the mechanism which 
opens or closes the movable inlet 


of the turbine so as to 
regulate the water supply according to the 
speed, but is connected with it by a relay 
hvdraulic motor does the actual 
The governor was connected to the 


vanes 


which 
work. 
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motor by a mechanical device and the sys- 
tem thus formed had the disadvantage of 
possessing a certain inertia. The turbine 
gates were only adjusted to a new position 
after passing through a series of oscilla- 
tions. In the present form, these oscilla- 
tions are suppressed and the action is 
almost instantaneous. 

The principal part of the regulating ap- 
paratus is a pump P (Fig. 5), which has 
a nearly constant rate of working. The 
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turbine, we will have for any given speed 
of the governor only one position of the 
inlet vanes of the turbine. 

Supposing the machines to be running 
at a uniform speed, and then that the 
load is suddenly thrown off. The speed 
tends to rise, but at the same time thie 
governor acts upon the valve and cuts 
down the section at S. The pressure rises, 
pushing the piston R and closing the tur- 
bine vanes. This action on the vanes 


Fic. 4.—SECTIONAL VIEW OF TURBINE AND GENERATOR ARRANGEMENTS AT BOURNILLON. 


pump keeps a liquid in circulation in the 
chamber in the direction of the arrows. 
The liquid rises in the pipe B, passes the 
pump and escapes into the chamber by the 
orifices KK which the valve S controls. 
The position of the valve is determined by 
the governor balls, which make it rise or 
fall. Thus for each position of the valve 
S, with the pump working at a constant 
rate, we will have a corresponding pressure 
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ceases at the exact moment when the mo- 
tive couple becomes equal to the resistant 
couple. The pressure H ceases to rise, 
and the whole is balanced at a speed which 
is but little higher than at first. When 
a load is thrown on, the orifice at S in- 
creases, giving the inverse action. Thus 
each movement of the governor causes 3 
corresponding movement of the turbine 
vanes, just as if it were directly operating 
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Fic. 5.—ScHEME OF REGULATION FOR TURBINES. 


II in the portions B and K of the system. 
When the speed of the governor balls in- 
creases, the section of the orifice is lessened 
and the pressure rises, and vice versa. Sup- 
pose that the pressure is made to work 
through the pipe m on a piston R, working 
against a spring z. The piston will then 
take a certain position which corresponds 
to each speed of the governor balls. If 
we connect the piston by means of T and 
V with the mechanism which regulates the 


speed for all load variations. 


them. By properly designing the parts, 
the apparatus can be made to keep the 
machines running at a nearly constant 
In the above 
method we thus pass from one load to 
another without losing any movement 1D 
the turbine vanes, but giving just enough 
to balance the system. While the piston 
R could act directly upon the turbines, in 
practice a relay hydraulic motor or differ- 
ential piston is generally placed between 
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the two, so as to secure the desired force. 
The piston works the valve of the hydraulic 
motor and so controls it, and the motor 
follows exactly the piston’s movement. The 


ELECTRICAL REVIEW 


shows how this is done. Here the regula- 
tor is applied to three turbines, V, V’, V”, 
each having a piston as described above. 
If the pistons are all alike and their 


Fic. 6.—REGULATING APPARATUS, BouRNILLON HYDROELECTRIC PLANT. 


hydraulic motor can be operated by the 
main fall, or if this is not high enough, 
a storage tank fed by pumps can be used 
to supply it. 

One advantage of the system is that it 


springs well adjusted, all the turbines will 
take the same position for a given pressure 
of the liquid and the alternators will thus 
be run at the same speed. Should the tur- 
bines be of different sizes, this can easily 


Fic. 7.—REGULATING MECHANISM, BOURNILLON HYDROELECTRIC PLANT. 


can be used to give a simultaneous regu- 
lation to a set of turbines which are work- 
ing alternators the latter are 
coupled in parallel. The above figure 


where 


be made up by giving the required adjust- 
ment to the springs. 

In the Bournillon station a single cen- 
trifugal governor is made to regulate the 
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speed of all the turbines at once, on the 
above principle. This apparatus, shown 
in Figs. 6 and 7, is worked by a synchro- 
nous motor which thus represents the 
speed of all the alternators running in 
parallel and takes the same variations. 
These variations are changed, as we have 
seen, into varying pressures which act upon 
all the turbines at once and secure a con- 
stant running. 

The accompanying curves show the re- 
sults of a series of tests which were made 
at the Bournillon plant in the presence of 
a committee of engineers and constructors. 
The present apparatus is calculated for a 
speed variation of five per cent under vary- 
ing loads. The upper curves are those of 
the 
while the lower broken line shows the cor- 
In the tests the loads 
were made to vary suddenly from zero to 


a registering wattmeter for loads, 


responding spceds. 


1,250 horse-power, or the total capacity, 
while the speed, which is normally 375 
revolutions per minute, did not vary more 
than five per cent. At each change of load, 
the turbine vanes took their new position 
without making any oscillations, which is 
characteristic of the Bouvier system. To 
avoid shocks in the water piping when the 
vanes are suddenly closed, a safety ap- 
paratus is provided, which allows a valve 
to open and give a side passage to the 
water around the turbine. 

One of the engravings gives a general 
view of the main hall of the Bournillon 
station with the turbine and dynamo 
groups which have been installed there 
up to the present time. As the require- 
ments for current in the region fed by the 
plant are likely to increase, space has been 
left for placing other groups of the same 
kind in the future. 
how running consist of the above-described 
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Bouvier turbines with their different regu- 
lating devices, also a flywheel of moderate 
size, each driving a three-phase alternator. 
An elastic coupler of improved pattern 
the 
used to connect the turbine shaft with the 


constructed by Jouvier company is 


alternators. The capacity of the turbines 
The 
the 


(‘om- 


is rated at about 1,000 horse-power. 


alternators have been furnished by 


Schneider & 


besides its large works at 


well-known firm of 


pany, which, 
Creusot, France, is supplying electrical 
apparatus, including the present outfit, 
from a new factory at Champagne-sur- 
The 


speed of 


Seine. three groups 
a75d 
minute and the working voltage given by 
the machines is 3.800 volts. The output 
of each alternator is rated at 1,000 kilo- 


watts. The voltage of 3,800 at fiftv eveles 


operate at a 


uniform revolutions per 


is raised by a bank of transformers in 
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order to give a line voltage of 35,000 for 
the overhead high-tension circuits. 

The alternators are of the type having 
the armature fixed and mounted in the 
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‘to the switchboard by conduits under the 
flooring. 


A ecast-steel drum mounted on the main 


shaft and carrying sixteen poles forms the 
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outer casing, while the field-poles are 
mounted on the revolving part and driven 
from the turbines. In the case of the new 
Schneider machines one of the main 
features of the outer armature is the 
method which is used to support it and 
give a good centering with reference to 
the field. The armature casting is built 
in two conical-shaped pieces which are as- 
sembled by bolts. The casting holds the 
sheet-iron discs on the inside which form 
the magnetic cireuit of the armature, in 
the usual way. The lower part of the cast- 
ing descends beneath the floor level in a 
suitable pit, where it is provided with an 
adjustable support, and at each side of the 
pit there is a bracket support bolted down 
to the floor, in which the whole casting 
can turn about its centre in order to ad- 
just it. Good means of ventilating the 
coils are secured by the numerous holes in 
the outer frame. 

The armature coils which are laid in the 
slots consist of a number of turns of heavy 
copper wire carried in micanite tubes. The 
slots have been calculated so that the wave- 
form given by the machine is very near a 
A star-connection is used for 
the three-phase circuits. The armature 
base is 2.20 metres. Below the machine 
is the pit. and out of danger, are the porce- 
lain insulators which receive the main cur- 


sine curve. 


rent cables and from these the current goes 


field of the machine. The exciting cur- 
rent is furnished to each alternator by a 
small machine mounted on the end of the 


SPEED AND HoRsE-POWER CURVES. 


shaft. Two collecting rings with carbon 

brushes take the current into the fields. 
In these machines each bearing is sup- 

ported on an independent bracket. On 
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one side the bed-plate is enlarged so as 
to hold the exciter. The latter gives a 
current of seventy volts and 300 amperes. 
As already mentioned, the current which 
is delivered by the machines at a voltage 
of 3,800 is raised by a set of step-up 
transformers in order to feed the over- 
head line. The transformers, which have 
been supplied by Schneider & Company, 
are six in number at present. They are 
arranged in two banks of three each to 
make the coupling for the three-phase cir- 
cuits. Both the primary and the second- 
ary sides are connected in delta coupling. 
The transformers have a capacity of 580 
kilowatts each. They are constructed on 
the double-column pattern, and the mag- 
netice circuit is formed of two vertical 
columns which are built up jn the usual 
way of laminated plates, together with 
two cast-iron end-pieces. The latter serve 
to form the top and the base of the trans- 
former. The laminated columns are pro- 
vided with air-spaces for cooling. The 
upper cast-iron piece forms a simple mag- 
netic yoke, but the lower piece is much 
larger and is hollow, serving as the base 
of the transformer and also to provide 
for receiving the air-blast for the cooling, 
which comes up from below. To this end 
cach bank of transformers is placed over 
i conduit in the flooring and the air is 
furnished by a motor-driven fan of the 
Mortier type, one for each of the two 
banks. The motors run on four or five 
kilowatts and haye short-circuited arma- 
ture windings, being direct-coupled to the 
air fans and running at 1,450 revolutions 
per minute on the three-phase current 
from the machines reduced to 200 volts. 
A word may be said as to the windings 
of the new Schneider transformers. While 
the secondary or low-tension circuit has 
but one set of fixed contacts, the high- 
tension winding is provided with two 
extra contacts, so that we have the regu- 
lation voltage of 35,000, then can obtain 
32,500 and 30,000 volts from the other 
terminals. In this way the line voltage 
can be raised to keep up with the increased 
consumption of current at different times. 
The high-tension circuit is placed on 
the transformers next to the core in order 


to reduce risks to the attendants in the 
station, and the low-tension winding 1s 
placed over this. The high-tension wind- 
ing is formed of a series of separate coils 
which are lathe-wound and insulated with 
micanite. Each of the turns consists of 
several wires in parallel. The circular 
coils are placed on the two upright 
columns of the transformer, being sepa- 
rated from the iron by an insulating tube 
of large diameter. Over the coils is placed 
a still larger tube, and upon this is wound 
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the low-tension circuit. The insulating 
tubes between primary and iron and be- 
tween the two windings are disposed so 
as to allow for a good air current which is 
furnished from the lower body of the 
transformer, so that the air circulates 
all through the coils and the iron. The 
secondary coils take a current of 132 
amperes and the primary or high-tension 
coils, seventeen amperes. 

An extensive set of switchboard appa- 
ratus has been installed in the Bournillon 
plant to handle the low-tension circuits 
of the machines and the high-tension lines 
which lead from the station. Without 
going into the details of this apparatus, 
we may mention that the switchboard has 
been installed in a separate room or 
gallery which faces into the dvnamo room 
and lies about ten feet above the main 
floor. The iron framework which forms 
the front or low-tension board is faced on 
the side next the hall with ten marble 
panels, five in the upper and five in the 
lower range. Eight of the panels are 
used for the circuits of the alternators. 
The switches are mounted in the rear, 
while their handles are worked as usual 
from the front. The remaining two 
panels carry the indicating instruments 
for the feeders of the station and the low- 
tension switches of tbe transformers, 
motor switches and other apparatus. In 
the rear of the first board and separated by 
a passage is a second board or iron frame- 
work which is used to carry the high-ten- 
sion circuits coming from the transformers. 
The high-tension fuses are well protected 
by marble partitions so as to prevent arc- 
ing across. A separate room is devoted to 
the lightning arresters of the station and 
there is a second set in another room 
which contains the terminals of the over- 
head high-tension lines. The lightning 
arresters are used in connection with 
liquid resistances carried in earthenware 
tubes. 

The transformers are installed in two 
spaces or niches which lie just below the 
main switchboard and opening into the 
station. The high-tension circuits pass 
up to the switchboard through the floor 
where they are protected by thick glass 
tubes. The cables from the machines are 
brought to the transformers by a large 
conduit underneath the floor which is 
seven feet deep, so that the men can easily 
descend into it to look after the connec- 
tions. 

The station contains an independent 
direct-current group which is used for 
the lighting circuit of the premises. It 
consists of a Schneider machine coupled 
to a separate thirty-five-horse-power tur- 
bine which runs at 900 revolutions per 
minute. The machine has a capacity of 
seventy-five volts and 440 amperes. It 
is also used as a reserve for the exciter 
circuits. Another machine is a forty- 
kilowatt. synchronous motor which runs 
on three-phase current at 220 volts. This 
is the motor which operates the common 
governor of all the turbines, as we have 
already seen above. It is of special con- 
struction, so that it can start up very 
quickly when under load. 
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I have always held that the study of 
the traffic is the most important part of 
a telephone man’s work. The chain of 
reasoning which leads to this conclusion 
is simple. The sole object of a telephone 


system is to supply telephonic communi- 


cation, and telephonic communication con- 
sists of hundreds or thousands, or hun- 
dreds of thousands, of daily telephone con- 
nections. Each connection consists of a 
certain number of operations, each opera- 
tion involving a definite performance by 
apparatus and by a manipulator. There- 
fore the principal aim of the telephone 
engineer should be to put the apparatus 
and the manipulators in a position to 
execute those various operations with 
maximum accuracy and celerity. The 
eficiency—efficiency here meaning ac- 
curacy combined with celerity—of the in- 
dividual connection is the object to be at- 
tained, and efficiency of the connection re- 
quires efficiency in each step. 

Even if the result were solely the supply 
of the most effective service possible to 
the public, the accurate and rapid produc- 
tion of the individual connection should 
be the chief solicitude of the telephone 
engineer. But the matter goes much 
deeper than that. It affects the whole 
enginecring design of the system, and it 
affects both the capital charges and the 
working costs. Any gain, however slight. 
in the accuracy or the rapidity of manu- 
facturing the individual telephone connec- 
tion is felt throughout the whole system. 
It reduces the size of the plant in propor- 
tion to output and so reduces capital 
charges, and ‘it reduces the amount of 
work done in proportion to output and 
so reduccs working costs. 

I have read somewhere a remark, at- 
tributed to a famous member of this In- 
stitution, which aptly illustrates the point. 
Sitting on a mountainside, he said—“‘I 
let fall this grain of sand, and the whole 
earth feels the shock.” Telephone men 
might well use this as a text. If in a 
telephone system, where hundreds of 
thousands, sometimes even millions of 
operations are performed daily, we make 
any one of those oft-repeated operations 
more accurate or more rapid, the whole sys- 
tem feels the effect. The gain of a second, 
or of a fraction of a second, on an opera- 
tion many times repeated each day, has, 
in a large telephone svstem, a cash value 
running into handsome figures. 

The importance of the study of tele- 


1 Paper read May 11, 1905, before the British Institu 
tion of Electrical Engineers. 
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phone traflic, then, can not be overesti- 
mated, and it is clear that the efforts of 
all who are engaged in the design and con- 
duct of telephone systems are ultimately 
focused on the production of accurate and 
rapid telephone connections. ‘There are 
many different functions to be performed 
in a modern telephone system, as there 
are in a modern battleship; but the true 
function of the battleship is straight and 
rapid shooting, and the true function of 
the telephone system is straight and rapid 
operating. The cook of the battleship 
does his share in straight and rapid shoot- 
ing by keeping the gunners’ digestion in 
order, and in the telephone system even 
the humble wayleave officer or the store- 
keeper has his indirect share in the pro- 
duction of accurate and rapid operating. 

The improvements in telephone ex- 
change apparatus during the past ten years 
have been revolutionary. The history of 
telephone exchange working, covering now 
about twenty-five years, may be roughly 
divided into two periods; one of about 
sixteen years, in which the apparatus was 
mainly experimental, and many different. 
systems were tried, but none was produced 
capable of dealing with a large daily traffic 
with real accuracy and rapidity; and one 
of about cight years, in which there has 
been perfected and standardized apparatus, 
largely automatic in its working, capable 
of the greatest accuracy and rapidity in 
operation. In the old apparatus the per- 
centage of error was very great, owing to 
the distances between the signals and the 
jacks and plugs they were related to, and 
owing to lack of definiteness in some of 
the signalsk—on many occasions they 
worked at the wrong time, and on others 
they failed to work when required to. 
With regard to rapidity of operating, the 
old apparatus was relatively slow in work- 
ing for variety of reasons. The distance 
between the signals and the jacks and 
plugs imposed a certain strain on the 
operator’s attention and memory, the re- 
placement of signals occupied time, and 
the lack of definiteness of some of the sig- 
nals and the total absence of some essen- 
tial signals necessitated a certain amount 
of supervision of each connection by one 
or more apparatus to ensure a reasonably 
accurate and satisfactory service. 

In the standard apparatus of to-day all 
these conditions have been changed. The 
use of lamp signals enables many things 
to be done which were impossible before. 
The prime advantages of lamp signals are 
that they are extremely compact, thev have 
no working parts, and therefore may be 
placed in any position, vertical, horizontal, 
or at an angle; they are automatic in 
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action or self-effacing, since the signal 
disappears Immediately the current is cut 
off; and finally, they give a much more 
positive and assertive signal than any form 
of indicator. various qualities 
enable several radical improvements to be 
made. The signals are placed iminediately 
adjacent to the jacks or cords they control, 
which, in large switchboards, is impossible 
with electromagnetic indicators; the line 
lamp is immediately above or below ifs 
corresponding answering-jack and the su- 
pervisory lamps are in line with the con- 
necting cords and close to them. With 
this arrangement the operator loses no 
time and has to exert no brain-power in 
tracing the relation between the signal and 
its corresponding jack or cord. The dif- 
ference in effect between the modern ar- 
rangement of directly associating the sig- 
nals with their corresponding jacks and 
cords and the old arrangement of placing 
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is to apply such marks to indicators, the 
lamp signal is able to convey a greater 
number of meanings as a working signal 
than an indicator. Finally, the more as- 
sertive and positive signal given by a 
lamp as compared with an indicator is 
due to a simple physical fact—the great 
sensitiveness of the eye to light. The 
glowing of a lamp signal instantly attracts 
attention, no matter at what angle the 
lamp may be relative to the eye, and in 
many cases the lamp is seen instantane- 
ously where a fallen drop would be un- 
noticed for several seconds. The lamp is 
seen out of the corner of the eye, so to 
speak, whereas an indicator must be more 
directly in the range of vision. 

Perhaps the most striking improvement 
in operating resulting from the use of 
lamp signals and the supply of energy 
from a central source is automatic super- 
vision. In the older systems of working, 
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the signals in a separate part of the board 
from that occupied by the jacks and cords 
is something akin to the difference be- 
tween a telegram in plain language and 
one in code. In the one case the mean- 
ing of the signal flashes instantly to the 
brain of the operator, and in the other case 
a certain effort, and a certain interval of 
time, are required for translating the 
meaning of the signal. The automatic 
working of lamp signals is of much wider 
range than that of electromagnetic sig- 
nals. We had self-effacing or automatic- 
ally restored indicators before lamp sig- 
nals were introduced. But the self-re- 
storing indicator had but two positions— 
only two words in its vocabulary, so to 
speak. The lamp signal has several; it 
may be alight or out, corresponding to the 
down and up positions of the indicator, 
but it mav also flash, and it may be made 
to flash at different rates of speed, easily 
recognizable. Therefore, apart altogether 
from the fact that it is much more easy 
to apply to lamps distinctive marks indi- 
cating different classes of service than it 


as has already been said, the indefinite- 
ness and unreliability of the signals made 
it necessary, in order to reduce as far as 
possible the percentage of error, that the 
operator should give each connection a 
certain amount of supervision. This 
supervision was directed to ascertaining 
that the two subscribers had got together 
all right, and later, in the many cases 
where the disconnection signal was not 
given, of ascertaining whether the sub- 
scribers had finished talking and the lines 
could be disconnected. This supervision 
demanded a certain amount of the opera- 
tors time on each connection in excess of 
the time actually required for the opera- 
tion of the connection. In the modern 
switchboard the exact condition of the 
two subscribers’ lines connected is shown 
by the state of the two supervisory lamps 
associated with the connecting cords. By 
the automatic working of these two sig- 
nals the operator knows when the called 
subscriber answers, she knows when one 
subscriber hangs up and the other does 
not; she knows if either subscriber wants 
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her to come in on the line, and finally 
she knows when the two have hung up. 
The operator sees these various conditions 
of the line by the action of the two lamps, 
and she requires to do no direct super- 
vision. If either subscriber desires to at- 
tract her attention he flashes one of the 
supervisory Jamps, by moving his switch- 
hook up and down, and it is only on this 
signal that the operator goes into the cir- 
cuit. The automatic supervision and the 
automatic and definite disconnection sig- 
nal afforded by the double supervisory 
signals constitute an immense advance in 
the means of handling telephone traffic. 

In the working of junction lines—a 
branch of the operating which is of high- 
est importance in large systems, since the 
greater proportion of the traffic passes 
over the junctions—great improvements 
have been effected by modern apparatus 
and methods. The use of lamp signals 
affords what was lacking before, a positive 
disconnection signal at the incoming end 
of the junction. The absence of such a 
signal was formerly responsible for many 
operating errors and for much extra work 
and waste of time. The existence of the 
supervisory lamp on the cord at the 
answering position enables the incoming 
junction operator to signal back auto- 
matically to the answering operator if the 
line wanted is engaged or out of order. 

In the accompanying diagrams (Figs. 
1 to +), the average time occupied in the 
various steps of a connection between one 
direct ine and another is shown by mag- 
neto working and for working with modern 
standard equipment. 

The explanation of the diagram is as 
follows: 

Zero being the starting-point at which 
the subscriber rings or takes his telephone 
off the hook, A is the point at which the 
operator has plugged in and answered. 
B the point at which she has taken and 
repeated the number, C the point at which 
she has tested the line wanted, plugged 
in and started to ring, and D the point 
at which the ealled subscriber answers. 
From D to E is the conversation, which ìs 
not shown on the diagrams, and F indi- 
cates the point at which the lines are dis- 
connected after the conversation at E. It 
will be seen that the total time spent in 
operating a local connection with mag- 
neto working was 14.77 seconds from the 
beginning of the call to the moment wher 
the operator began to ring the called sub- 
scriber, and 17.1 seconds from the end of 
the conversation to the moment when the 
operator disconnected the two cords. In 
the diagrams relating to junction calls the 
step B-C includes the time occupied bv 
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the answering operator in speaking by 
call-wire to the junction operator and 
getting from her assignment of a junc- 
tion and in plugging into the junction, 
and the time occupied by the junction 
operator in testing the line called for, 
plugging in and starting to ring; during 
the step B-C on junction connections work 
is being done simultaneously by the two 
operators at either end of the junction 
line. 

‘There are several noticeable points in 
these diagrams. I ghould say first of all 
that the times given are the averages of 
many thousands of stop-watch observations 
made by trained observers with special 
signaling appliances attached to the lines 
under observation, and the figures indicate 
with great accuracy the actual average 
service received by the public. The serv- 
ice observed is that of New York city, 
where the working was at one time uni- 
formly magneto, though with various types 
of equipment at different central offices. 
and is now and has been for the past 
three years uniformly relay, or common 
battery, with practically identical equip- 
ment at all central offices. 

Taking the magneto service, the average 
time of disconnection, 17.1 seconds, seems 
long. The explanation is that on many 
occasions no disconnection signal was re- 
ceived by the operator, either because the 
subscribers failed to “ring-off,” or because 
the signal failed to work. In such cases 
the operator would only learn that con- 
versation had actually finished by super- 
vision—listening-in. Such a measure being 
necessary on a large proportion of con- 
nections, a high average figure for the 
disconnection necessarily resulted. Similar 
conditions would be found on any mag- 
neto system to-day where the subscribers 
have not been rigorously trained to “ring- 
off.” 

A curious feature of the service with 
magneto working is the much longer time 
taken to complete junction connections, 
and the diagrams show that the called 
subscriber’s answer was apparently eight- 
een seconds slower on junction than on 
local connections. As a matter of fact, 
the diagrams do the called subscriber a 
slight injustice; he really answers the call 
somewhat more quickly than the diagrams 
show. The explanation is that the opera- 
tions on each connection are not strictly 
consecutive, as an operator usually deals 
with several connections at once. This 
results in breaking the strict continuity 
of the operations on a given connection; 
there occur short gaps in the train of 
operations on each connection, during 
which intervals operations on other con- 
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nections are being performed. For the 
sake of clearness I have not attempted to 
illustrate this interweaving of operations, 
but have shown the various steps as if they 
were performed always consecutively. The 
natural tendency of operators is to com- 
plete local connections first; this slightly 
increases the gaps in handling trunk con- 
nections, and so makes the total time of 
operating, and apparent time of sub- 
scriber’s answer, longer on junction con- 
nections. 

The really striking features of the dia- 
grams, however, are the great improve- 
ments in efficiency resulting from uniform 
relay working. It is seen that the local 
connection is operated in 8.55 seconds, as 
against 14.77 seconds, and the junction 
connection in 10.92 seconds as against 
20.15 seconds, while the delay in discon- 
nection is reduced from 17.1 seconds to 
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ter the average time with magneto ap- 
paratus. r 
These figures indicate that with the ap- 
paratus of to-day the operator should be 
able to do from three to four times the 
amount of useful work, that is, handle 
from three to four times the number of 
calls in a day that she was able to cope 
with ten or twelve years ago. It is `m- 
possible to give quantitative results of any 
exactitude, for a variety of reasons. The 
nature of the telephone call itself varies 
in different places; in some places there 
is hardly any junction work and the busi- 
ness is nearly all flat rate, making the 
average connection a very simple opera- 
tion, while in other places there is much 
junction work, and a large proportion 
of the traffic consists of message rate calls, 
party line calls, call-office calls, and subur- 
ban and long-distance calls, which all have 
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3.08 seconds, a substantial and important 
gain due entirely to the use of double 
supervisory signals. 

To show more clearly the gain in effi- 
ciency of operating with modern appara- 
tus I have plotted in Figs. 5 and 6 the 
total time occupied in operating each class 
of connection under magneto and relay 
working, including supervision, and allow- 
ing five seconds for ringing, but eliminat- 
ing the called subscribers delay in 
answering, and, of course, the conversa- 
tion. These diagrams show a very strik- 
ing contrast between the results under 
old and modern methods. It is seen that 
the time spent in operating the average 
connection with standard apparatus is just 
a third of the time occupied with magneto 
apparatus; in junction connections the 
gain is even greater, the time spent in 
operating the average connection with 
standard apparatus being less than a quar- 


their quota of complication and extra 
work. Moreover, with the great increase 
in the use of the telephone during the 
past ten years there has arisen a corre- 
sponding increase in the fluctuation of the 
traffic—the busy hour is busier, the sudden 
rushes are. more frequent and more ac- 
centuated—and it is the busy hour which, 
to a great extent, regulates the day’s work 
of the operator in large exchanges, and the 
day's work of the junction line in large 
systems. 

For all these reasons it is impossible to 
establish exact comparisons of quantitative 
results to prove that the whole gain in 
efficiency and economy indicated by these 
diagrams has really been utilized. That 
a large part has is unquestionable. One 
instance that has come under my notice, 
illustrating a very substantial gain in 
economy, may be mentioned; it is an ex- 
change which formerly contained a mag- 


438 


neto equipment for 5,200 lines. The 
present switchboard equipment of stand- 
ard apparatus is contained in a room of 
exactly the same size as the former room, 
indeed, built over it, and has a capacity of 
9,600 lines. To show how difficult it is 
to make exact comparisons, I may men- 
tion that in the present switchboard the 
answering positions occupy about three- 
quarters of the space formerly occupied 
by the answering positions of the old 
board, whereas the incoming junction po- 
sitions, though they are more economical, 
occupy more than twice the space formerly 
required for incoming junctions, so great 
has been the increase in the amount of 
junction traffic. 

A saving in time in operating the 
average connection results in a more 
economical use of the plant in two ways: 
first, as the operator can handle more 
traffic in a day more lines can be terminat- 
ed at a position, which means, as I have 
just indicated, a shorter switchboard for 
a given number of lines, with many at- 
tendant economies; and second, as the 
plant is used for a less amount of time 
on each average connection, the daily traf- 
fic-carrying capacity of the plant is in- 
creased. This has a direct effect on the 
economy of a very important part of any 
large system—the junction lines and their 
necessary switchboard equipment. It has 
also an effect in reducing the “engaged” 
trouble—that bugbear of all busy tele- 
phone systems. In Fig. 6 the diagrams 
illustrate the total time that the plant is 
employed in the unproductive part of the 
connection, the time that the plant is in 
use from the call to the second subscriber’s 
answer, and from the end of the conversa- 
tion to the disconnection. It will be seen 
that on the local connection the operating 
period on each connection has been re- 
duced from 56.45 seconds to 33.47 seconds, 
a gain of 22.98 seconds, and from 79.55 
to 38.97, a gain of 40.58 seconds on junc- 
- tion connections. Allowing an average of 
120 seconds for the conversation, the re- 
sult of shortening the time during which 
the plant is tied up on each connection by 
forty seconds is an increase of twenty-five 
per cent in the traffic-carrying capacity of 
the junction plant. 


IMPORTANCE OF TRAFFIC STUDY. 


It must not be imagined that the great 
increase of efficiency shown by these dia- 
grams is due solely and entirely to im- 
proved methods of signaling and im- 
proved apparatus generally. It is also 
due to more efficient operating and a more 
thorough study of the minutest details in- 
volved in the handling of telephone traffic. 


ELECTRICAL» REVIEW 


It remains true, however, that the im- 
proved apparatus is the fundamental 
cause of the increased efficiency, for with 
the standard apparatus of to-day we not 
only get signals having definite meanings, 
and so eliminate a fundamental defect 
from telephone switchboards, but we get 
absolute uniformity of working, and so 
are able to train operators more effectively 
and more systematically. We give the 
operators better tools to work with, tools 
which involve less mental labor and less 
physical labor, and we are able better to 
teach the operators how to use those tools 
most effectively, both because the whole 
group of apparatus has become more 
scientific, and because the study of all the 
features of telephone traffic has become 
more scientific. The gain in efliciency of 
the telephone connection would be much 
less than it is if the introduction 
of accurate and automatic apparatus 
had not been accompanied by the adoption 
of systematic methods of instructing and 
training operators, of supervising their 
work and of continuously observing and 
testing the service. The preliminary 
training of operators is a most important 
point in a large and complicated system. 
In the old days, with a variety of types 
of equipment in use in the different ex- 
changes, it was impracticable to establish 
a really effective training school. To-day, 
with uniform equipment in al] exchanges, 
a training school where the embryo 
operator learns her work by the practical 
manipulation of the same appliances as 
she will handle in the regular exchange is 
a most natural institution. At such a 
training school more progress is made in 
a month in turning out an efficient 
operator than was formerly made in three 
months by the method of letting learners 
listen-in at a working position and 
gradually pick up the work by experiment. 
In any large system a training school 
is absolutely necessary for teaching 
operators the general methods of the work, 
the proper terms to use, the geography of 
the exchange districts, and so forth, but 
the course is relatively ineffective unless 
it includes practice with the actual appli- 
ances the operators are to handle, and 
practice in answering and completing 
calls, thorough practice of this kind is 
difficult to give unless the exchanges have 
a uniform type of equipment. 

The general supervision of the service 
becomes much more effective with stand- 
ard apparatus, because the lamp signals 
are much more easily observable by the 
supervisors than indicators are. Standing 
behind the operators at a relay switch- 
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board one can practically follow every 
movement of the subscribers’ telephones; 
a line signal unanswered or a pair of 
supervisory signals unattended to glare 
insistently until the operations demanded 
are performed. The supervisor’s atten- 
tion is instantly called to any unusual 
rush of calls, to any difficulty or delay. 

The constant observation of the traffic 
is the measure which has contributed 
most to the effective use of modern appa- 
ratus, and to the attainment of a high 
standard of efficiency and accuracy in the 
operation of a large daily volume of tele- 
phone traffic. It is only by making con- 
tinuous tests on a certain proportion of 
the daily traffic, noting not only the time 
of every step, but the method and manner 
of conducting every part of the operation, 
that sufficient information can be gained 
of operations involving so much detail to 
enable defective methods of operating to 
be eliminated or checked, and suggestions 
to be evolved tending to a general increase 
of efficiency. 

Some idea of the complexity of tele- 
phone traffic may be had from the fact 
that the form for recording these service 
observations contains forty-two columns, 
each with its appropriate heading. An 
entry in each of these columns would not 
be made for a single call, but the test of 
one connection might require notes in a 
fair proportion of the columns, and even 
if but very few entries are made, each 
test or series of observations contributes 
its quota of information relative to the 
speed, the accuracy, and the general effi- 
ciency of the service. To set all these 
observations out on a diagram would 
hardly be interesting, and I will only say 
that the observations give the time, in 
seconds and fifths, of every step of 
the connection, the result of every 
connection, whether effectice or ineffect- 
ive, and if ineffective from what 
cause—engaged, don’t answer, cut-off, 
wrong number, subscriber left instrument, 
etc.—the mistakes and omissions of the 
operator or the subscriber, for even tele- 
phone subscribers are known sometimes 
to make mistakes—and in short, every 
ordinary vicissitude that the telephone 
connection is subject to. The information 
gained by a large number of tests of this 
kind, in which observation is made of 
every detail in the brief history of the 
telephone connection, is of enormous value 
in bringing to light the weak spots in 
the service, whether they be due to defects 
or faults in the plant, to slowness, inat- 
tention, lack of cooperation or lack of 
method, or erroneous methods on the part 
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of the operators. I hardly like to hint 
that there may be sometimes lack of 
method or erroneous methods on the part 
of the users of the service, who may thus 
contribute to the errors and delays which 
sometimes occur in the daily stream of 
telephone traffic; but if there be, continu- 
ous service observations will reveal them, 
and measures may then be taken to sug- 
gest such reforms as seem advisable. 

To secure speedy and accurate opera- 
tion of the vast volume of traffic which 


flows daily through a large telephone sys- ` 


tem requires first, that the apparatus used 
have signals of definite meaning, that the 
working of the apparatus be largely auto- 
matic, and that the apparatus be of uni- 
form type throughout the system; second, 
that the operators be thoroughly trained 
in the manipulation of the apparatus and 
in the methods of dealing with all varie- 
ties of calls before being entrusted with 
the conduct of actual traffic; third, that 
the operators be continuously trained to 
active cooperation with each other, so as 
to produce general efficiency, and to 
accuracy and method in every detail; 
fourth, that a constant study be main- 
tained of the actual conduct of the traffic, 
directed to the improvement of the stand- 
ards of accuracy and speed. 


Welfare Work Medal. 


The International Exposition of Social 
Economy, being held at Liege, Belgium, 
has notified the New York Telephone 
Company that it would receive a silver 
medal in recognition of its welfare work 
among its employés. The company’s 
methods of caring for the comfort of the 
telephone operators drew the highest 
praise from the officers of the exposition. 
The telephone company has seventeen ex- 
changes in Manhattan. It employs in all 
about 2,500 operators. In each of the 
exchanges a suite of rooms has been set 
aside for the exclusive use of the young 
women. The suites include locker rooms 
where each girl may keep her effects under 
lock and key; a general sitting room sup- 
plied with the latest magazines, and a 
sickroom- supplied with an emergency 
medical outfit. In a thoroughly equipped 


dining room tea and coffee are served free 
of charge. The quarters are in charge of 
a matron, who looks out for the comfort 
of the girls. Half-hour relief periods 
morning and afternoon give the operators 
time to enjoy the homelike surroundings. 
This relief from the strain of their work 
helps greatly to keep the girls in good 
health, and adds to their efficiency, so 
that the company feels that the invest- 
ment has been a paying one, aside from 
the question of humanity. 
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RADIUM THE SOURCE OF THE SUN’S 


BNERGY. 


BY G. H. DARWIN. 


If, as has been argued, tidal friction 
has played so important a part in the his- 
tory of the earth and moon, it might be 
expected that the like should be true of 
the other planets and satellites, and of 
the planets themselves in their relation- 
ship to the sun. But numerical examina- 
tion of the several cases proves con- 
clusively that this can not have been the 
case. The relationship of the moon to 
the earth is in fact quite exceptional in 
the solar system, and we have still to rely 
on such theories as that of Laplace for 
the explanation of the main outlines of 
the solar system. 

I have not yet mentioned the time oc- 
cupied by the sequence of events sketched 
out in the various schemes of cosmogony, 
and the question of cosmical time is a 
thorny and controversial one. 

Our ideas are absolutely blank as to 
the time requisite for the evolution either 
according to Laplace’s nebular hypothesis, 
or the meteoritic theory. All we can 
assert is that they demand enormous inter- 
vals of time as estimated in years. 

The theory of tidal friction stands alone 
among these evolutionary speculations in 
that we can establish an exact but merely 
relative time-scale for every stage of the 
process. Although it is true that the 
value in years of the unit of time remains 
unknown, yet it is possible to determine a 
period in years which must be shorter than 
that in which the whole history is com- 
prised. If at every moment since the 
birth of the moon tidal friction had always 
been at work in such'a way as to produce 
the greatest possible effect, then we should 
find that sixty million years would be con- 
sumed in this portion of evolutionary his- 
tory. The true period must be much 
greater, and it does not seem unreasonable 
to suppose that 500 to 1,000 million years 
may have elapsed since the birth of the 
moon. Such an estimate would not seem 
extravagant to geologists who have, in 
Various ways, made exceedingly rough de- 
terminations of geological periods. 

As far as my knowledge goes I should 
say that pure geology points to some 
period intermediate between 50 and 1,000 
millions of years, the upper limit being 
more doubtful than the lower. Thus far 
we do not find anything which renders 
the tidal theory of evolution untenable. 

But the physicists have formed esti- 


1 Excerpt from the address by the president of the 
British Association for the Advancement of Science, 
Johannesburg, South Africa, August 30. 
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mates in other ways which, until recently, 
seemed to demand in the most imperative 
manner a far lower scale of time. Ac- 
cording to all theories of cosmogony, the 


sun 18 a star which became heated in the 
process of its condensation from a condi- 
tion of wide dispersion. When a meteoric 
stone falls into the sun the arrest of its 
previous motion gives rise to heat, just 
as the blow of a horse’s shoe on a stone 
makes a spark. The fall of countless 
meteoric stones, or the condensation of a 
rarefied gas, was supposed to be the sole 
cause of the sun’s high temperature. 

Since the mass of the sun is known, the 
total amount of the heat generated in it, 
in whatever mode it was formed, can be 
estimated with a considerable amount of 
precision. The heat received at the earth 
from the sun can also be measured with 
some accuracy, and hence it is a mere 
matter of calculation to determine how 
much heat the sun sends out in a year. 
The total heat which can have been gen- 
erated in the sun divided bv the annual 
output gives a quotient of about twenty 
millions. Hence it seemed to be impera- 
tively necessary that the whole history of 
the solar system should be comprised 
within some twenty millions of years. 

This argument, which is due to Helm- 
holtz, appeared to be absolutely crushing, 
and for the’last forty years the physicists 
have been accustomed to tell the geologists 
that they must moderate their claims. 
But for myself I have always believed 
that the geologists were more nearly cor- 
rect than the physicists, notwithstanding 
the fact that appearances were so strongly 
against them. 

And now, at length, relief has come to 
the strained relations between the two 
parties, for the recent marvelous dis- 
coveries in physics show that concentra- 
tion of matter is not the only source from 
which the sun may draw its heat. 

Radium is a substance which is perhaps 
millions of times more powerful than 
dynamite. Thus it is estimated that an 
ounce of radium would contain enough 
power to raise 10,000 tons a mile above 
the earth’s surface. Another way of stat- 
ing the same estimate is this: the energy 
needed to tow a ship of 12,000 tons a 
distance of 6,000 sea miles at fifteen 
knots is contained in twenty-two ounces 
of radium. The Saxon probably burns 
five or six thousand tons of coal on a 
vovage of approximately the same length. 
Other lines of argument tend in the same 
direction. 

Now we know that the earth contains 
radioactive materials, and it is safe to 
assume that it forms in some degree a 
sample of the materials of the solar sys- 
tem; hence it is almost certain that the 
sun is radioactive also. 

This branch of science is as yet but in 
its infancy, but we already see how unsafe 
it is to dogmatize on the potentialities of 
matter. It appears, then, that the physical 
argument is not susceptible of a greater 
degree of certainty than that of the geolo- 
gists, and the scale of geological time 
reinains in great measure unknown. 
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Atlanta Northern Railway. 


ern Railway Company opened its 

line between Atlanta and Marietta, 
Ga., and the largest interurban elec- 
tric railway in the South was added to 
the steadily growing list of roads employ- 
ing the single-phase alternating-current 
system developed by the Westinghouse 
Electric and Manufacturing Company. 
Sinee the commencement of service, ex- 


(* JULY 17 last, the Atlanta North- 


The First Single-Phase Railway in the South. 


line, however, is operated entirely inde- 
pendently and makes no attempt to con- 
duct a local service. 

Marietta, the northern terminus of the 
line, is located at the foot of the Kanasaw 
mountain, made famous during the Civil 
War by one of the battles of General 
Sherman, and now the site of a national 
cemetery. The intervening country is 
rolling and is devoted largely to the rais- 


good, consisting of seventy-pound T-rails 
laid on ties which are ballasted with slag 
shipped from the iron furnaces of the 
Birmingham district. The maximum 
grade is three per cent and the shortest 
curve has a radius of 574 feet. The gauge 
is standard, t. e., four feet eight and one- 
half inches. Within the limits of Atlanta, 
girder rails are used. 

Except within the city limits of At- 


A Cut on THE MAIN LINE OF THE ATLANTA NORTHERN RAILWAY. 


ceptionally large crowds have at times 
been transported and the successful opera- 
tion of the line is assured. 

The company operates some fifteen miles 
of track between the terminal cities of 
Marietta and Atlanta and enters the latter 
city over the track of the Georgia Railway 
and Electric Company. The interurban 


ing of cotton. The line crosses the Chat- 
tahoochee river at Iceville and passes 
through the villages of Smyrna, Gilmore 
and Butler. It is constructed over a 
private right of way which runs parallel 
to the track of the Western & Atlantic 
Railroad. 

The track construction is exceptionally 


lanta, a single No. 000 trolley wire forms 
the entire low-tension distributing system. 
This is fed with twenty-five-cycle, single- 
phase alternating current at a potential 
of 2,200 volts. The trolley wire is sus- 
pended from cross spans secured to wooden 
poles set ninety feet apart on straight 
track and about forty-five feet apart on 
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curves. ‘The construction is similar in 
general to that ordinarily used in direct- 
current practice except that specially heavy 
insulators suitable for the higher voltage 
are employed. 

The current supply for the new railway 
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power from the water-power station ordi- 
narily, has in reserve for the operation 
of its lines in the city of Atlanta in 
emergencies. Few railways in any part 


of the country are so well provided with 
duplicate power apparatus for maintain- 
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Two 150-K1LowATT TRANSFORMERS IN STATION AT CAR BARNS, ATLANTA NORTHERN RAILWAY. 


is obtained from the water-power station 
of the Atlanta Water and Electric Power 
Company about eighteen miles from At- 
lanta and is transmitted at a potential 
of 22,000 volts. . The power equipment at 
the water-power station includes Westing- 
house three-phase, twenty-five-cycle alter- 


ing the operation of the road at all times. 
The trolley line is divided into three 
sections, each fed from one leg of the 
three-phase transmission system through 
oil-insulated self-cooling transformers. 
There are two transformer stations in each 
section connected to the same phase, mak- 


441 


The transformer stations are well con- 
structed of brick and each is equipped 
with one 150-kilowatt Westinghouse, oil- 
insulated self-cooling transformer, to- 
gether with the necessary lightning ar- 
resters, choke coils, switches and fuses. 


SINGLE-PHASE CONTROLLER FOR Four FIFTY- 
HORSE-POWER SINGLE-PHASE RAILWAY MOTORS. 


The transformer in Atlanta and one of 
those in the car barn supply the 550-volt 
section of the trolley, and in order that all 
transformers may be interchangeable all 
are wound so the secondary voltage of 
either 2,200 or 550 may be used. Since 
these stations contain no moving 


ARMATURE AND COMPLETE MOTOR AND GEAR CASING, Firty-HORSE-POWER, SINGLE-PHASE, RAILWAY MOTOR. 


nators with an aggregate capacity of 10,- 
500 kilowatts. In case of accident to the 
water-power station, current may be ob- 
tained from a thoroughly equipped steam- 
power plant which the Georgia Railway 
and Electric Company, which also obtains 


ing a total of six stations located approxi- 
mately three and one-half miles apart. 
One of these is in Atlanta, one in the car 
barn near the limits of Atlanta, and the 
remainder at the towns of Bolton, Gil- 
more, Smyrna and Butler. 


machinery, no attendants are required. An 
occasional inspection of the stations is all 
that is necessary. 

sa i 3 i 

fo ensure regularity of service with a 
minimum of reserve capacity, each trans- 
former is mounted on a low truck and is 
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installed in the transformer station on a 
platform at the height of a standard flat 
car. A reserve transformer is held in the 
car barn mounted on a similar truck and 
loaded upon a flat car ready for instant 
transportation to any part of the 
line. This outfit serves as a re- 
serve unit for all of the stations. 
In case of a breakdown or other trouble 
at any station, the crew of the first car dis- 
covering the difficulty would notify the 
car-barn force, who would then have the 
flat car hauled to this point and on ar- 
riving would roll the damaged transformer 
and its platform on to the flat car and re- 
place it by the reserve unit. The arrange- 
men is ingenious and well thought out 
and indicates the ability of the engineers 
of the Atlanta Northern Railway Com- 
pany who have planned and constructed 
the system in so thoroughly modern a 
manner. -As each transformer station is 
capable of carrying the entire load of its 
section, practically a duplicate installa- 
tion has been made. With this arrange- 
ment and the reserve unit described above, 
there is little likelihood of cessation of 
service because of failure of the power 
supply. 

The rolling stock comprises six passen- 
ger and one freight car, four cars being 
employed in regular service to maintain a 
half-hour schedule between terminal 
points. The running time is forty-five 
minutes each way including some twenty 
stops. During the heavy rush hours, 189 
passengers have been carried on a single 
car. 

The passenger cars measure fifty feet 
six inches over all, and weigh about thirty 
tons each. They have a seating capacity 
of fifty-six persons. The cars were built 
by the Cincinnati Car Company and are 
mounted upon Brill 27-E trucks. The 
freight car was also constructed by the 
Cincinnati Car Company and is mounted 
upon standard trucks of the manufac- 
turer. All ears are of the double-truck 
type with twenty-eight feet between 
truck centres. . 

The passenger cars are equipped with 
quadruple Westinghouse No. 108 fifty- 
horse-power motors. The equipment of 
these cars is remarkable for its simplicity. 
The circuit from the trolley passes to an 
autotransformer through a double-throw 
oil-switch which connects it to either one of 
two taps on the high-tension winding of 
the transformer according to whether 
2,200 or 550 volts is used on the trolley. 
After leaving the autotransformer, the 
circuit passes directly to the ground. The 
motors may be connected to various taps 
on the low-tension winding of this trans- 
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former, giving five different running 
points. | 

The connections are made by a drum- 
type controller mounted on each platform. 
The motors may be run continuously on 
any one of the five notches, so a wide range 
of running speed may be secured. 

The freight car is equipped with four 
No. 108 motors similar to those used on 
the four passenger cars with hand control, 
but in order that this car may be operated 
on any part of the city system, as well as 
over the company’s own tracks, the control 
is arranged for operation on either direct 
or alternating current. There are, there- 
fore, three operating conditions which can 
be met by this car. It can be run from 
a standard 550-volt, direct-current trolley, 
the 550-volt, alternating-current trolley in 
Atlanta and the 2,200-volt, alternating- 


current trolley ‘between Atlanta and 
Marietta. To meet these widely different 
conditions, a combination of rheostatic 
and voltage control is used instead of pure 
voltage control as on the passenger cars. 
The motors are connected permanently 
two in series, and the two groups thus 
formed may be connected to any one of 
three different taps on the transformer. 


In starting the car, the motors are con- 


nected first to the lowest tap, then to the 
middle tap through a resistance, next to 
the middle tap without the resistance, 
then to the highest tap with the resistance 
in circuit, and, finally, to the highest tap 


. with the resistance short-circuited. With 


this equipment, three different running 
points are obtained. 

When operating on direct current, the 
motors are connected all four in series 
and rheostatic control only is used. There 
are thus four resistance points in addition 
to the “full-on” position. 

Current is collected from the trolley 
wire by means of wheel trolleys of the 
ordinary type except that these trolleys 
are mounted on porcelain insulators on 
account of the high voltage which is used. 
Each car carries two trolleys, one at each 
end, and is equipped with Westinghouse 
straight air-brakes, the compressors for 


which are operated by series-wound motors: 


similar in general to the main car motors. 
Nothing necessary to an equipment of 
the highest grade and to enable the com- 
pany to maintain a safe and reliable high- 
speed service has been omitted. Great 
credit is due to the management of this 
company, which consists of P. S. Ark- 
wright, president; T. K. Glenn, vice- 
president; G. W. Brine, secretary and 
treasurer; and A. Balsley, chief engineer, 
for the successful entrance of alternating 
current into the southern railway field and 
for their pioneer work in this important 
development of electric transportation. 
The work of installation and construction 
has been done almost entirely by the com- 
pany itself, including the track and over- 
head construction which was conducted 
under the management of William Glenn, 
engineer of maintenance of way. 
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Directed Wireless Telegraphy. 

Early in July some experiments were 
conducted at Strasburg by Dr. Ferdinand 
Braun with a system of directed wireless 
telegraphy which he has invented. The 
results seem to him very promising, for 
he wag able at will to direct the waves so 
as to actuate the receiver at the receiving 
station or not. Dr. Braun in several 
German journals discusses his experi- 
ments, and points out the probable use- 
fulness of his developments. 

Since electric waves are governed by 
the same laws as light waves, it should be 
possible to throw a beam in one direction 
by means of a parabolic reflector, but the 
practical difficulties in the way seem to 
be insuperable. It occurred to Dr. Braun, 
however, that he could construct a system 
of sending wires which could be made to 
intensify the wave in one direction and 
interfere with it in other directions. If 
two sending wires are tuned to exactly 
the same pitch and are operated by the 
same exciting apparatus, but are so ar- 
ranged that one of them will be set in 
vibration a small fraction of a second 


SENDING Station, Braun WIRELEss TELE- 
GRAPA EXPERIMENTS. 


later than the other, it should be possible 
to obtain interference. The difficulties 
encountered in doing this are those of 
tuning two oscillators to the same pitch, 
and of producing the desired difference in 
phase. New methods had to be devised 
for measuring these exceedingly small time 
differences. This has been done, but the 
method is not described. Extended labora- 
tory experiments resulted in the develop- 
ment of means of tuning the wires and 
for producing the difference in phase 
sought without throwing the two wires 
out of tune. In this work Dr. Braun was 
assisted by Dr. Papalexi, of the Strasburg 
Institute, and Dr. Mandelstam, who co- 
operated with him. 

The laboratory results agreeing satisfac- 
torily with the theory, it remained to test 
the system on a practičal scale. For- 
tunately a suitable place for carrying out 
this work on a larger scale was available 
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in the large drill ground at Strasburg, 
known as the Polygon, which was courte- 
ously tendered to the experimenters by the 
military authorities. The investigations 
were carried out on a small scale as com- 
pared with wireless telegraph transmis- 
sion systems, since it was desirable to 
obtain quantitative, and not merely quali- 
tative, results. It was intended to measure 
the difference in intensity of the waves 
sent out in different directions, and for 
this purpose a relatively short transmis- 
sion was advantageous. 

The sending station consisted of three 
wooden masts arranged at the corners of 
an equilateral triangle. Upon each of 
these masts was stretched a wire or 
antenna, from the lower point of which 
a connecting wire was carried to a wooden 
building placed at the centre of the 
triangle, in which are mounted the various 
sending devices. A sketch of the arrange- 
ment is given in the accompanying figure. 
By means of the apparatus contained in 
the building it was possible to set the 
wires on posts 1 and 2 into synchronous 
vibration, and to set up a vibration of 
the wire on post 3 of the same pitch, but 
which lagged or led in phase the vibrations 
of the other two. Assuming the vibration 
of wire 3 to be slightly lagging, interfer- 
ence between it and that of wires 1 and 
2 would take place in the direction from 
3 over the house at right angles to the 
plane containing posts 1 and 2. This 
amounts to throwing an electrical shadow 
in that direction. If, on the other hand, 
the vibrations of wire 3 were made to 
lead those of 1 and 2 by a proper amount, 
an amplified wave would be sent out in 
the same direction, and a shadow thrown 
backward from wire 3, and at the same 
time, interference on the sides would -take 
place. In carrying out this work it was 
necessary to obtain great accuracy in 
timing the vibrations of the three wires. 
The time difference was about one-ten- 
millionth part of a second. Dr. Braun 
concludes from his work that it is possi- 


ble to adjust the time difference to within 


a two-hundred-millionth part of a second. 
This amounts to an accuracy of one second 
In six years. 

This system of three masts is only a 
particularly simple arrangement, for more 
sending wires might be used with an aug- 
mented effect; but for the work in hand 
the simplicity of the system presented 
some important advantages. It should be 
noted that transmission is not limited to 
one direction only with three masts, for 
it can be sent in the reverse direction by 
reversing the phase relations. By alternat- 
ing the function of wire 3 with that of 
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wires 1 and 2 it is possible to transmit 
messages at will in six directions. The 
simple addition of a commutating switch 
in the sending station enables this change 
in direction to be made easily and at will. 
It was found that the receiving apparatus 
at a particular position responded without 
fail when this commutating switch was 
in one position, and yet showed no signs 
when the position of the switch was 
changed. The distance of the sending 
station was in these researches 1.3 kilo- 
metres, 

The results of the experiments were 
completely in accord with the laboratory 
investigation and with theory. In other 
words, it is possible by means of this ar- 
rangement to direct a wireless message 
through a fairly narrow angle. Disper- 
sion takes place and is not small, but there 
is a decided electrical shadow in the re- 
verse direction, and there is, in fact, a 
wide angle in which no effect can be 
measured. 

If the receiving station had been 
equipped for transmitting messages also, 
it would have had three or more antenna, 
and there is no doubt that these wires 
could be used in an analogous way for 
increasing the effect at that point. 

The use of more than three wires would 
enable the transmission to be sent out 
through a still smaller angle, with a less 
degree of dispersion; but it would com- 
plicate the system somewhat. The system 
as it 18, with the three wires, is consider- 
ably more complicated than that having 
but a single wire, and the question is 
raised whether a parabolic reflector con- 
sisting of a number of wires properly ar- 
ranged might not be employed with but 
a single oscillating wire at the focus. This 
is shown to be impracticable, since to be 
of any value with waves of the length 
of 120 metres, which is comparatively 
short, and therefore relatively favorable 
for this purpose—the sending wire should 
be about thirty metres from the reflector, 
and the latter should have an opening of 
about 120 metres at the focus. Moreover, 
this reflector should be extended many 
hundred metres at the sides in order to 
prevent dispersion. A reflecting wire 
placed at this distance from the sending 
wire occupies a very small angle, and 
hence would be almost useless as a re- 
flector. It was found that the three 
wires, as used in the interference system, 
had no effect whatever as a reflector. 
Although there is no fundamental reason 
why this difficulty should not be overcome, 
there is the other objection that the para- 
bolic reflector should be about a kilometre 
long to give results comparable with those 
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obtained with the three-wire system de- 
scribed. 

The Strasburg tests, in Dr. Braun’s 
opinion, demonstrate that a directed sys- 
tem of wireless telegraphy is practicable. 
Five wires might be substituted, which 
would increase the action in one direction 
and give rise to less dispersion, but the 
three-wire system gives results as favor- 
able as could be expected. . 


Harvard-Tech Merger Suit. 

The Massachusetts Supreme Court 
handed down, on September 6, a decision 
in which it rules that the Massachusetts 
Institute of Technology can not use more 
than one-third of its estate in the city of 
Boston for buildings, and can not sell the 
property under the grant given by the 
legislature of 1861. 

Indirectly, the construction of the 
grant made to the corporation has an 
important bearing on the Harvard-Tech- 
nology merger plan, in view of the con- 
templated purpose of the corporation to 
sell its property when the consummation 
of that scheme would render its further 
use unnecessary. Under the terms of the 
grant to the Institute of Technology and 
the Natural History Society, the square 
now occupied by both was to be reserved 
forever as an onen space or for the use 
of the two societies; but neither society 
was to cover more than one-third of its 
area with buildings. : 


Madison Square Garden Electrical 
Show. 

The Madison Square Garden Electrical 
Show will be held at Madison Square 
Garden, New York city, from December 
11 to 23, inclusive. The director of ex- 
hibits is Dr. George F. Sever, of the de- 
partment of electricity, Columbia Uni- 


versity. It is announced that enough ex-. 
hibitors have been secured to make the 
show an attractive one. A list of the ex- 
hibitors will be published shortly. The 
office of the exhibition company is at 26 
Cortlandt street, New York city. 


Fire at Niagara Power-House. 

On the evening of Saturday, September 
9, a short-circuit occurred in the cables 
of the Pittsburg Reduction Company run- 
ning from the power-house of the Niagara 
Falls Hydraulic and Manufacturing Com- 
pany at tne water’s edge in the gorge at 
Niagara Falls to the aluminum works at 
the top of the high bank. It is under- 


stood that considerable damage was 
caused to a number of cables. The fore- 
bay gate and forebay structure in the rear 
of the aluminum works were damaged. 
The fire was extinguished after working 
about an hour and a half. 
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Electrical Patents. 


Nils D. Levin, of Chicago, Ill., has 
assigned to the Goodman Manufacturing 
Company, of Chicago, Ill., a patent re- 


ELECTRICAL REVIEW 


resides in an insulator formed with a 
central depression from which lead off in 
opposite directions a plurality of down- 
wardly inclined slots which taper toward 
their outer ends and are adapted to receive 


ELECTRIC CAR OR LOCOMOTIVE. 


cently granted to him on an electric car 
or locomotive (797,589, August 22, 1905). 
The invention relates to electric cars or 
locomotives that are adapted to operate 
upon a railway track or upon a road-bed 
of any desired construction—as, for in- 
stance, a pavement—and it relates es- 
pecially to means for supplying the motor 
or motors of the car with electrical energy. 
An electric motor is provided and also 
a plurality of means, mounted on the car, 
for’ supplying current to the motor. A 
spring-pressed trolley acts as one of such 
means in combination with an electric 
switch and a flexible cable constitutes the 
other means in combination with a me- 
chanically active connection between the 
trolley and the switch, and an electrical 
connection between the switch and the 
cable. “a 43 

William R. Twiggs, Sandusky, Ohio, is 
the inventor of an insulator, on which he 
has recently obtained a United States 
patent (798,235, August 29, 1905). 


INSULATOR. 


The object of the invention is to improve 
the construction of such devices by render- 
ing them capable of holding the line-wire 
securely without the use of the tie-wires or 


similar fastening devices. The invention 


the line-wire, the wire being held in the 
slots by balls inserted through the central 
depression and engaging the line-wire. 
The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., con- 
trols the entire interest in a patent re- 
cently granted to Henry R. Edgecomb, 
Edgewood Park, Pa., on a gear-casing for 


GEAR CASING FOR ELECTRIC RAILWAY 
Morors 


electric railway motors (798,173, August 
29,1905). The object of the invention is 
to provide a casing of the above character, 
the two halves of which are removable 
from the gears independently of each other. 
It has been proposed to so construct rail- 
way motors that either half of the fie!d- 
magnet frame may be opened or removed 
without disturbing the other half, this 
feature being of considerable advantage ir 


_ the operation of electric railways which 


are equipped with both single and double- 
truck cars, since the same motors may 
then be employed on both types of cars. 
In connection with such motors it is de- 
sirable, if not necessary, to employ casings 


for the gears between the armature shafts 


and the driving axles that are divided into 
two parts which are removable ‘independ- 
ently of each other. The present invention 
provides a gearing-case which meets these 
conditions and comprises a driving axle 
and an electric motor having a field-mag- 
net frame divided, in a plane through the 
axes of the armature shaft and the driving 
axle, into two parts that are provided with 
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lugs by means of which the armature may 
be supported from either part. Axle caps 
are secured to both parts of the field-mag- 
net frame, one of which is provided with a 
bracket. A gear-case is formed in two 
parts which are secured independently of 
each other respectively to the upper half 
of the field-magnet frame and the upper 
side of the bracket and to the lower half 
of the field-magnet frame and the lower 
side of the bracket. | 

An arc-lamp hanger and cutout has 
been patented by Charles E. Harthan, of 
Lynn, Mass., and assigned by him to the 
General Electric Company, of Schenec- 
tady, N. Y. (797,806, August 22, 1905). 
The object of the invention is to pro- 
vide an improved arc-lamp hanger and 
cutout for use on high-tension circuits 
in which the operative parts are effectu- 
ally protected from the weather and from 
injury by rough usage. In carrying out 
the invention a bell-shaped enclosing shell 
is provided, this shell being open at its 
lower end and having an electric switch 
secured therein. The switch is provided 
with means for a transmitting motion to 
the shell. A removable plate is secured 
to the shell over its open end and is pro- 
vided with means for actuating from the 


Arc LAMP HANGER AND CuTott. 


outside the motion-transmitting means 
carried by the switch. 

Thomas A. Edison, of Orange, N. J., 
has recently devised and patented an im- 
proved shect-metal for perforated pockets 
of storage batteries (797,845, August 22, 
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1905). In the manufacture of his im- 


proved iron-nickel storage battery, Mr. 
Edison carries the active material in small 
pockets made of perforated nickel-plated 
sheet-steel, the bulk of active material 
in each pocket being so selected that any 
change in the mass thereof in use 
elastic 


will fall within the limits 


SHEET METAL FOR PERFORATED POCKETS 
OF STORAGE BATTERIES. 


of the sheet-metal, whereby the walls 
of the pockets will always main- 
tain an elastic contact with the active 
material. It is found in practice that 
in order that the sheet-metal may be stiff 
enough to exert a sufficient elastic press- 
ure on the active mass it should not be 
less than 0.0035 of an inch in thickness, 
but in commercially experimenting with 
sheet-metal of this thickness it is found 
that it can not be practically perforated 
with the desired fineness, since the dies 
become quickly worn out. The present 
invention consists in making the pockets 
for use in the improved storage battery 
or in any other storage battery of metal 
thin enough to be readily perforated, say, 
0.025 of an imch in thickness, and in then 
applying thereto a very thick plating of 
nickel to a sufficient extent as to result 
in the production of a sheet of the proper 
thickness to give the desired elastic press- 
ure; the thickness of the deposited metal 
varying, as, for example, between 0.0005 
and 0.00125 of an inch. 

A motor-driven machine tool is the in- 
vention of Harold H. Clark, of Lynn, 
Mass., and the patent obtained thereon 


MotTor-DRIVEN MACHINE TooL 


has been assigned to the General Electric 
Company, Schenectady, N. Y. (798,391, 
August 29, 1905). The invention has for 
its object to so regulate and apply the 
electric current that a single motor of 
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ordinary construction will operate to drive 
a machine tool at a substantially uniform 
cutting speed and with a torque propor- 
tional to the cutting radius. The inven- 
tion comprises a compound-wound motor 
suitably supported and connected to the 
spindle of a machine tool and rheostat of 
peculiar construction connected in circuit 
therewith and having its operating arm 
connected to some part, as the tool car- 
riage, whereby the position of the arm is 
determined by the position of the cutting 
tool. 

Alonzo W. McArthur, Lynn, Mass., and 
John G. Crawford, Chicago, Ill., are the 
joint inventors of an electrically actuated 
reciprocating tool (798,290, August 29, 
1905). The invention is more particularly 
applicable to percussion tools, such as 


aana 


LO 


= rae = 


oe . 
o . 
4 I S a he A OO 


hammers, riveters, drills, and the like. 
although capable of being advantageously 
used in any connection requiring a re- 
ciprocating motor. The tool is provided 
with a plunger which is moved in one 
direction by an intermittently energized 
coil. A separate continuously energized 
coil moves the plunger in the opposite 
direction, and means are provided for 
intermittently completing the circuit of 
the first coil through the plunger during 
determined fractions of the plunger move- 
ment. 
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Fusion of Glass by Electricity. 

A very complete study has been- given 
by M. Bronn of the various electrical fur- 
naces which have been designed for the 
production of glass. Most of these are 
of the arc type, and have certain disad- 
vantages. The loss of heat from radiation 
is great, and where carbon electrodes are 
employed, carbon dust is thrown off by 
the electrodes and mingles with the glass. 


The amount of this dust increases with 
the increase in the length of the are. 
Attempts have been made to overcome 
this disadvantage by adding oxidizing 
materials to the raw material, but they do 
not seem to have been altogether satis- 
factorv. Tests have been made with 
metallic electrodes in place of the carbon, 
but electrodes of brass melted when in 
service and iron electrodes became mag- 
netized and were drawn into contact. In 
some systems the arc is produced above 
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the glass, and is deflected against the 
material by means of an electromagnet. 
This system has some advantages, but the 
pointed form of the are heats the glass 
to a high temperature locally, and some- 
times burns through the side of the con- 
taining-vessel. Experiments made with 
furnaces of the arc type show that from 
four to six kilowatt-hours are required to 
produce a kilogramme of molten glass. 
The glass obtained contained considerably 
more silicon than the ordinary mixtures, 
so that this electric furnace will be use- 
ful if glasses of this type are desired; 
but for ordinary purposes it is too ex- 
pensive. Another type of furnace having 
some advantages over the arc is that in 
which the heating material is powdered 
carbon or kryptol. In furnaces of this 
type the material to be fused is placed 
in a containing-vessel which is then sur- 
rounded by the resistance material. This 
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enables an excellent heat insulation to 
be obtained, and thus reduces very greatly 
the loss due to radiation. When putting 
in the resistance material it is necessary 
to see that it is not compacted, and that 
the grains are of uniform size and evenly 
distributed around the crucible. The ar- 
rangement of the furnace may be such as 
to produce a higher temperature at one 
part than at another. One difficulty in 
using a furnace of this type is the high 
current density employed, but a suitable 
regulating rheostat has been devised which 
consists of an insulated cylinder filled 
with the powdered material. A block of 
carbon at the bottom forms one electrode, 
and the second electrode is a rod of carbon 
or some other material which is forced 
down into the loose material. ‘The con- 
ducting mass may be distributed around 
the crucible in various ways. In some of 
them triangular sticks of carbon are 
placed in contact with the crucible in 
order to concentrate the current there. 
By means of this arrangement the glass 
may be fused at low temperatures com- 
pared with the temperature of the are. 
The furnaces may be regulated to give 
any temperature up to 1,600 to 1,700 
degrees centigrade, with a precision of ten 
to fifteen per cent. The voltage used in 
the experiments was about 100.—Bulletin 
de la Societé Encouragement (Paris), 
July. 
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Chemical and Industrial Applications of 
Brush Discharges. 

A summary is here given by Dr. Alfred 
Nodon of the various uses made of the 
brush discharge of electricity. That ap- 
plication which has attracted the most 
notice is the production of ozone, particu- 
larly for sterilizing water—its most im- 
portant use. A great number of ozonizers 
have been invented in an endeavor to ob- 
tain an efficient type. Unfortunately, 
none of these gives a very high efficiency. 
Theoretically, one French horse-power- 
hour (736 watt-hours) should produce 
1,030 grammes of ozone. Assuming a 
mechanical efficiency of forty per cent, one 
should then obtain 412 grammes of ozone 
per horse-pawer-hour. In practice the 
production of ozone with the best ozonizers 
does not surpass 409 grammes per electric- 
al horse-power-hour ; with ordinary ozoni- 
zers it is only 209 grammes. With systems 
already established an efficiency of fifteen 
per cent has been obtained. If the ozon- 
izers are cooled it should be possible to 
obtain efficiencies of from thirty to forty 
per cent. Under these conditions the net 
price of ozone should be about twenty-five 
cents per kilogramme—a price which is 
too high for it to be used in general in- 
dustries. If the price could be lowered 
to from four to six cents per kilogramme, 
ozone would be widely used and industri- 
ally. By means of Siemens & Halske ozoni- 
zers eighty cubic metres of ozonized air 
will purify forty-two cubic metres of water 
per hour, taking the cost of purifying a 
cubic metre of water about 0.15 cent. With 
the Tyndal ozonizer, operating at 50,000 
volts, the price of sterilizing a cubic metre 
of water is said to be 0.014 cent. Other 
useful applications of ozone are the pro- 
duction of sulphuric acid, the formation 
of iodoform, and of a number of flavor- 
ings and perfumes. The author also refers 
briefly to the use of the brush discharge 
in the fixation of nitrogen. A number 
of nitrates may be formed in this way.—- 
Translated and abstracted from L’Elec- 
tricten (Paris), August 26. 

$ 
The Use of Electric Traction for the Trans- 
portation of Mail. 

A society was formed some time ago in 
France to investigate the possibility of 
using high-speed electric traction for the 
transportation of mail matter. The means 
available for carrying out the work was 
not large, so that the most economical con- 
struction was adopted. A circular track 
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with a radius of 500 metres was built last 
year, and equipped with a high-speed car. 
The system was ready for testing in Octo- 
ber, 1904, but the investigation was sus- 
pended during the winter on account of 
the bad weather. As it was desired to 
reach speeds of not less than 250 kilo- 
metres per hour, corresponding to seventy 
metres per second, a type of structure was 
necessary which would prevent overturn- 
ing of the car at curves. The most suit- 
able system seemed to be a circular struc- 
ture having a single running rail at the 
bottom, and a guide rail at the top. This 
construction permitted the turning of 
the two rails on curves so as to preserve 
the equilibrium of the car. At speeds of 
250 kilometres per hour, and on a radius 
of 500 metres, it was found that this tilt- 
ing of the track would be about forty-five 
degrees. If a curve of shorter radius 
should be necessary it would be advisable 
to reduce the speed of the car. The struc- 
ture adopted for the experiment was a 
series of square frames strongly braced at 
the angles, and set up in a triangular- 
shaped ditch. The running rail was at- 
tached to one of the inclined sides of the 
frame, while the guide rail was fastened 
to the opposite side. The working con- 
ductors were mounted on insulators at- 
tached to a third side of the structure. 
The car consists of a long iron body having 
parabolic ends, and carried on two grooved 
running wheels. The guiding wheels con- 
sist of two pairs of conical rollers pivoted 
so as to revolve in a horizontal direction 
on the roof of the car, and held against 
the running rail by springs. The motive 
power is two three-phase induction motors. 
These are of the four-pole type and are 
supphed with current at 1,000 volts, forty 
cycles. Each motor is belted to its cor- 
responding running wheel by means of 
two leather belts, and the proper belt ten- 
sion is maintained by a spring. The car 
is divided into five sections. The two 
extreme sections contain the electrically 
operated oiling system. There is here a 
small direct-current motor driving a three- 
throw oil pump, power being supplied from 
a small accumulator. These sections also 
contain the braking appliances, when such 
are thought to be necessary, though it is 
believed that since the friction of the air 
forms the greatest part of the resistance 
to motion at these high speeds that it can 
be utilized for stopping the train. The 
next two compartments contain the motors 
and the running wheels, while the central 


compartment, which is a little less than 
two metres long, is used for the material 
to be transported. The car is 7.6 metres 
in length over all. The distance between 
the centres of the running wheels is 4.9 
metres. The height of the body is about 
one metre, while the width is ninety centi- 
metres. The useful load is 500 kilo- - 
grammes. It is thought that if experience 
shows that the air resistance is not suf- 
ficiently great to stop the car within a 
short section, wings can be added which 
will be closed when the car is in 
motion and thrown out automatically 
when it is to be stopped. It was found 
that five minutes were required to bring 
the car to full speed from standstill, and 
the same length of time is required to 
bring it to rest from full speed. Current 
is collected by means of two sets of three 
bows each, which are pressed against the 
working conductors. No figures regard- 
ing the power required, nor the speed at- 
tained in the experiments are mentioned. 
—Translated and abstracted from L’In- 
dustrie Électrique (Paris), August 25. 


f 
Superheated Steam. 


In this section of the serial entitled 
“Modern Power-Plant Design and Eco- 
nomics,” Mr. Franz Koester takes up the 
various parte of the boiler-house equip- 
ment. Under the section devoted to super- 
heated steam an estimate of the benefits 
of this apparatus is given. Assuming 
that an engine running with dry super- 
heated steam consumes fourteen pounds 
per horse-power-hour, a saving of fifteen 
per cent may be made by superheating the 
steam 135 degrees Fahrenheit. This re- 
duces the steam consumption to 11.9 
pounds. Assuming an evaporation of eight 
pounds of water per pound of coal, the coal 
per horse-power-hour is reduced from 1.75 
to 1.48 in order to produce the required 
amount of saturated steam. Ten per cent 
must be added to the latter figure to allow 
for superheating, which raises the coal 
consumption to 1.62 pounds. Applying 
these figures to a 500-kilowatt unit run- 
ning twenty-four hours a day, 360 days 
in the year, it is found that by the use - 
of superheated steam the water consump- 
tion will be reduced by 1,944,000 cubic 
feet, which at $1 per thousand cubic feet 
would bring an annual saving of $1,944. 
For the same unit the annual coal consump- 
tion will be 50,652 tons. The use of the 
superheater will effect a saving of 7.4 per 
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cent, or 3,748 tons, which at $2.50 per 
ton would amount to $9,370. This gives 
a total saving of $11,314 per year due 
to the use of superheated steam, and a 
plant containing ten such units would 
show an annual saving of $113,140. 
Assuming sixty boilers to be necessary for 
the operation of this plant, and one super- 
heater to cost $2,000, it will be seen that 
the total additional cost of $120,000 
would be almost repaid in the first year. 
A superheater may be advantageous in 
another way: for example, in a certain 
European power plant. containing five 
boilers, the demands for steam made it 
necessary either to install an additional 
boiler or to put in superheaters. As the 
space available was limited, the latter 
course was adopted, with the result that 
four boilers supplied the demand for 
steam, leaving the fifth as a reserve. The 
introduction of superheated steam is 
taking place at a slower rate in thia 
country than in Europe, for there 300 
degrees is frequently employed. No 
trouble is experienced in operating the 
engines, since a proper proportion between 
the areas of heating surfaces is main- 
tained.—A bstracted from the Engineering 
Magazine (New York), September. 
al 

Notes on Mains Work and Fault Finding. 

In the introduetion to these notes on 
mains work and fault finding, the author, 
Mr. C. G. Knight, makes some interest- 
ing suggestions regarding the laying of 
electric conductors underground. Upon 
laying any cable, whether it be a feeder, 
a distributor or service wire, its situation 
and gauge are ordinarily marked on the 
maps, but this record is thought to be 
incomplete if it does not contain the in- 
sulation resistance between the conductors 
and the earth and a description of the 
cable itself. This should contain the 
length, the gauge or cross-section, a com- 
plete description of the type of cable, and 
the computed resistance. All these data 
should be kept on the record sheets on 
which the regular test reports are made. 
An additional convenience in caring for 
underground conductors is to have a set 
of plans of the distributing system made 
on squared paper, showing the main cable 
as if straightened out, and the service 
wires in the same condition at right angles 
to it. This enables the distance between 
various points of the system, measured 
along the conductors, to be determined 
quickly, and is a great help in locating 
a fault. When laying a distributing 
main which is fed from one end only, it 
is never advisable to bury the far end so 
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as to make it inaccessible. Frequently it 
is convenient, if not necessary, to test 
faults from both ends, and if it is not 
thought advisable to put down a junction 
box at the far end, proper terminals should 
be attached and the whole end enclosed 
in a blank end-box filled with bitumen and 
paraffine. It is preferable that this end- 
hox should be enclosed in a brick cham- 
ber.—A bstracted from the Electrical Re- 
view (London), August 25. . 
d 
Artificial Diamonds. 

Of the two phases of carbon, diamond 
and graphite, diamond is the denser, and 
also has the less internal energy. It fol- 
lows that if carbon can be crystallized at 
comparatively low temperatures, the mini- 
mum pressure sufficing to determine the 
diamond form will be lower than that 
employed in Moissan’s experiments. Fol- 
lowing out this idea, Mr. C. V. Burton 
describes here some experimental attempts 
to obtain artificial diamonds. From ob- 
tainable data it is deduced that the tem- 
perature corresponding to atmospheric 
pressure at which diamonds would be 
formed lies somewhere between 550 and 
700 degrees centigrade, or not far without 
these limits. Molten alloy of lead, con- 
taining about one per cent of calcium, 
appears to be capable of holding in solu- 
tion some small proportion of carbon 
which exists either as free carbon or as 
calcium carbide, and if the calcium be 
eliminated from the molten mass, some 
carbon crystallizes out. Steam may be 
used to convert the calcium into the hy- 
drate without attacking the lead. If the 
reaction takes place at a full red heat, 
graphite is found in the crust of lime. 
If, however, only a very low red heat has 
been attained, no graphite is found, but 
a number of small microscopic crystals, 
which apparently have the proper- 
ties of the diamond. The crystals ob- 
tained exhibit faces of the octahedron 
modified by the dodecahedron. They are 
perfectly transparent and without flaws. 
The refractive index, as accurately as 
could be determined on account of the 
small size of the crystals and the con- 
vexity of their faces, appears to be 2.43. 
The crystals are unacted upon by ordinary 
acids, hot or cold, by cold hydrofluoric 
acid, and by fused alkali at a red heat. 
When strongly heated on platinum foil 
they burn away, leaving no residue. The 
quantities which have been obtained to 
the present time are too small for the 
ready determination of density or hard- 
ness. Negative results were obtained on 
the commercial calcium carbide which was 
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used in preparing the alloys. Tin may be 
used in place of lead, but has the disad- 
vantage of oxidizing when exposed to 
the steam.—Abstracted from Nature 
(London), August 24. 
d 

Measurement of the Slip of Induction Motors. 

The various methods which have been 
devised for measuring the slip of induc- 
tion motors are here reviewed by Dr. C. B. 
Drysdale, and then a new arrangement is 
described, which has the great advantage 
of being direct reading. This instrument 
consists of a conical cylinder of boxwood 
or other suitable material, which is con- 
nected directly to the shaft of the motor 
whose slip is to be determined. > It is thus 
driven at the same speed as the motor. 
Upon this conical roller rests a light disc 
pivoted so as to have but little friction. 
This disc is painted in sectors alternately 


black and white to correspond to the num- 
ber of poles of the motor. It is held 
in a carriage, which enables it to be shifted 
along the conical roller so as to run upon 
the latter at any point. The sector is 
lighted by means of an arc or incandes- 
cent lamp supplied from the circuit oper- 
ating the motor. The disc should have a 
diameter equal to the central diameter of 
the conical roller. To use the instrument, 
the disc carriage is shifted along until the 
figure on the disc apparently stands still. 
When this position is reached the pointer 
on the carriage indicates the percentage 
slip. If the diameters of the small and 
large ends of the roller be d, and d,, 
respectively, and the diameter of the disc 
be D; the length of the roller l; N and n 
the synchronous and motor speeds, respec- 
tively, and z the distance of the disc from 
the position corresponding to no slip, then 


the percentage slip is equal to 100(~*) s 


N 

4 100 "<> , from which z can 
be calculated for various positive and 
negative values of the slip, and the scale 
divided off. To set the zero of the scale 
accurately, and check the calibration if 
desired, the simplest plan is to attach a 
second disc to the end of the roller shaft, 
with radial slits in it. If, then, the roller 
be rotated bv a motor at any speed, and 
the roller disc be observed through the 
slits, or by means of a lamp behind the 
slotted disc, the figure on the roller disc 
is seen, and the zero of the scale is set to 
the position where the figure remains 
stationary. This simple device is very 
convenient for use in testing motors, since 
it is not onlv direct reading, enabling the 
slip to be determined instantly, but it is 
accurate and sensitive. It will frequently 
indicate changes in load which the testing 
brake will not show, and since it is ac- 
curate it offers a convenient method for 
determining the speed of the motor as 
well as the slip.—Abstracted from the 
Electrician (London), August 25. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Motors for Crane Service. 

The Sprague Electric Company, 527 
West Thirty-fourth street, New York city, 
has placed on the market a line of direct- 
current motors especially designed for 
crane service. ‘These are designated as 
type N motors, and the company guaran- 
tees that each piece of material used in 
the construction is the best obtainable, 


strongly built, easily renewed, and easily 
inspected, and they are thoroughly pro- 
tected against grit and dirt. No brush- 
shifting device is needed, the motor being 
designed and built so that when once ad- 
justed for its regular work no shifting 
of the brushes will be necessary under 
any conditions of load, when operating in 
either direction of rotation. 


take care of the regulation automatically 
and up to quite wide limits. 

The field frames are made of a special 
mixture of soft electrical steel in one solid 
picce. The fields are rectangular in form, 
without joints of any kind. The frame 
design includes a set of four bosses on 
each side and the bottom of the motor. 
Any one of these sets can be drilled and 
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ENTIRELY ENCLOSED AND Doust-PROOF, 


and that all work is done by skilled 
mechanics, making the completed motor 
unusually efficient and exceedingly strong. 
The accompanying illustrations give a 
good idea of the general appearance of 
the motors. The particular strains which 
must be met in crane operation have been 
kept in mind in designing and construct- 
ing these machines. Every line in the de- 


SPECIAL END-SHIELD, DESIGNED FOR TELPHER SERVICE. 


sign and every element of material has 
been given consideration with respect to 
its relations to crane work. The motor 
frame is made exceptionally strong and 
well proportioned. The motor shaft is 
stronger and larger in diameter than mo- 
tors of a like rating built for ordinary 


power service. ‘The bearings are large, 
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A series winding has been adopted. 
This gives comparatively high speed on 
light loads, as, for instance, when the 
hook is lifted light. The armature wind- 
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ings of these crane motors interlock, and 
are further held in position by heavy 
special band wires placed both on the 
core and on the ends of the coils. 

It is necessary that the speed of the 
crane motor be much slower when a heavy 
load is being lifted than when a light 
load is moved. The crane motor must 
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TYPE ‘‘N” CRANE MOTORS IN POBITION. 


tapped for the support of the motor. If 
back gears are used the bosses are drilled 
and tapped for the support of back gear 
bearings. 
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SHOWING THE BACK-GEARING. 


The ends of the motor field are formed 
by two bearing shields which support the 
armature and render the motor field dust- 
proof. 

For inspection of the commutator and 
brush rigging, a convenient opening is 
made in the field frame over the entire 
commutator. When the motor is in opera- 
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tion this opening is closed with a suitable 
cover fitted to render the motor dustproof. 

The field-coils are form-wound, of 
insulated copper wire. The coils are as- 
sembled on the pole-pieces on the work- 
men’s benches, and after being assembled 
on the pole-pieces, the completed field 
magnets are installed in the frame and 
locked into place. 

The armatures are of iron-clad con- 
struction, built up of insulated steel lami- 
nations. The component parts of the arma- 
ture core are compressed in place upon the 
shaft and securely keyed and locked. 

Form-wound armature coils, shaped in 


special forms, are used. In addi- 
tion to the interlocking feature of 
the coils, the armature is wound 
around at several points, both on 


the core and on the coils where they pro- 
ject from the core, with band wires. In 
addition to the insulating cel] enveloping 
each armature coil, the slots of the core 
are insulated with mica and insulating 
board before the coils are placed in posi- 
tion. After the armature has been com- 
pleted, a breakdown test of 2,000 volts 
alternating current is applied to the 
various coils and commutator bars. 

The commutators are built from forged 
pure copper, selected for uniformity of 
density and satisfactory grain. Inspected 
mica is used for the insulation of the seg- 
ments, the sheets being carefully selected 
and gauged according to thickness as well 
as perfection. After the commutator seg- 
ments with the mica insulation are as- 
sembled, they are securely clamped on 
the commutator spider and subsequently 
pressed and keyed into position on the 
shaft. 

The brush-holders are designed to take 
account of the frequent reversals of direc- 
tion of operation necessary with crane 
motor operation. The brush-holders are 
made so that they can be adjusted for 
the wear of the commutator, the tension 
being practically uniform throughout the 
life of the brush. The carbon may be fed 
to the commutator until almost wholly 
used. The rocker arm supporting the 
brush-holders is a strong iron ring, from 
which the brush-holders are thoroughly 
insulated by heavy mica insulation. The 
brush-holders are bolted securely to the 
rocker arm, and the entire rigging: is 
securely mounted on the commutator bon- 
net to prevent vibration and consequent 
sparking. The rocker arm is so mounted 
on the end shield that when the end shield 
is taken off the brush-holders complete, 
with leads, are removed with it, leaving 
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the armature and commutator perfectly 
clear for removal or inspection. 

The bearings are furnished for either 
grease or oil lubrication. They are held 
in the end shields in such a manner that, 
while easily removed, they are securely 
retained in place. 


The Closing of Bulkhead Doors by 
Electricity. 

On many of the new warships of the 
United States navy there has been in- 
stalled what is known as the “long-arm” 
system of electrically operated bulkhead 
doors and hatches. The heart of this sys- 
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CRNTRAL EMERGENCY STATION FOR CLOSING 
BULKHEAD Doors FROM A DISTANCE. 


tem is the central emergency station, 
from which the doors and hatch plates 
may be closed by starting the motors with 
which they are equipped. The working 
parts of the station are contained in a 
two-part water-tight case secured to the 
side of the pilot house or other convenient 
place above decks. The apparatus of the 
station consists of three parts: the 
mechanism for controlling the circuits 
running to each door or hatch gear for 
closing; the lamps which indicate the 
closing of each door or hatch; the fuse 
box in which each entering wire is sup- 
plied with its proper fuse. 

The accompanying illustration shows 
two views of the emergency station—one 
with the protective covering removed, and 
the other closed for regular service. 

In operating the emergency station the 
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officer in charge releases a hand wheel, 
which, in turn, releases a gear driven by 
a powerful spring, and controlled by suit- 
able escapement. This gearing closes the 
circuits for operating the emergency 
switches located in the controller of the 
door and hatch gear. The gearing of the 


various doors and hatches is started one 
after the other at about a three-second 
interval. It rarely happens that more 
than four motors are in operation at one 
time. However, the entire closure of 
twenty-four doors and hatch gears con- 
trolled from one emergency station may 
be accomplished normally in about a 
minute and a quarter. When an extremely 
quick closing of all doors is required, this 
time can be reduced to thirty seconds for 
twenty-four doors by simply using the 
hand on the wheel of the emergency sta- 
tion to hurry it. 

As each bulkhead door reaches its water- 
tight seat, it automatically closes a cir- 
cult running to the emergency station, 
and connected with a small incandescent 
lamp. Transparent discs over these lamps 


CENTRAL EMERGENCY STATION, COVERS 
REMOVED. 


bear numbers corresponding to the num- 
bers of the various doors under control. 
The officer in charge, by pressing a but- 
ton, can cause the indicator lamp of each 
closed door and hatch to glow, ensuring 
the successful operation of the emergency 
action. If any door is prevented from 
closing by obstructions left in its path, 
this fact is at once apparent to the officer 
in charge. 

This apparatus is made by the “Long- 
Arm” System Company, Cleveland, Ohio. 
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New National Code Fuse Plug. 

An all-porcelain Edison fuse plug has 
been designed by the Peru Electric Manu- 
facturing Company, Peru, Ind. This 
plug embodies entirely new features and is 
so constructed that no spark or molten 
metal is thrown from the plug when the 
fuse blows. On account of this special 
factor of safety, and the fact that the fuse 
has a gravity action ensuring the circuit 
to open at the proper time, this device is 
National Code standard. 

Fig. 1 shows the neat appearance of this 


Fie. 1.—Naw Fuse PLUG. 


plug. It will be noted that there are open- 
ings in the cover which indicate when the 
fuse is blown. The rating of the plug in 
volts and amperes is placed in the centre of 
the cover, making it plainly visible when 
the plug is installed. A feature of special 
merit is found in the plastic material hold- 
ing the base and cover securely together, 
and which, in addition, serves as a cushion, 
reducing breakage to a minimum even 
when the plug is dropped or thrown on the 
floor. | 

Fig. 2 shows the inside construction of 


Fic. 2.— New Fuse PLUG. 


the plug. This device takes an extra long 
fuse, which assures perfect action. The 
fuse lies across knife-edge projections 
in the porcelain, allowing gravity to pull 
on the fuse in the molten state, opening 
the circuit exactly in accordance with the 
new code rating. The fuse wire is soldered 
to a square lug, which is held in a deep 
countersink by the centre screw. The 
other end of the fuse wire is soldered to 
a terminal connecting with the contact 


shell. 
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Allis-Chalmers Company’s Report. 

Owing to the change in the termination 

of the fiscal year of the Allis-Chalmers 

Yompany from April 30 to June 30, no 

exact comparison may be made between 

the annual report just published and the 

preceding report. The two periods may 
be compared as follows: 

1905. 1904. Changes 

14 Months. 12 Months. Dec. 
Net profits. - $68,982 $052,624 $888,642 


Divs. pfd. stoc 
853,125 


OLA TEREE She Sas 853, 125 
Surplus....... $99,499 $30,517 


The consolidated profit and loss account 
for the fourteen months ended June 30 
last, including the results of the Bullock 
Electric Manufacturing Company for the 
sixteen months ending that date, shows 
g surplus of $348,289. 

Since the close of the fiscal year ended 
April 30, 1904, expenditures have been 
inade for additions to plants amounting 
to a total of $303,685. Deducting real 
estate sold, the total capital expenditures 
in the last fiscal period remains at 
$289,685. There has been expended in 
the last year $752,860 for maintenance 
and repairs and $325,139 for depreciation, 
a total of $1,077,999, which amount has 
been included as part of the operating ex- 
penses. ‘The report says: “the contrac- 
tion in general business referred to in the 
last annual report, as then justifying the 
postponement of dividends, continued 
during the first half of the last fiscal 
period, with particular manifestation in 
the steam engine department of this com- 
pany. This was due largely to the intro- 
duction of steam turbines, especially those 
of large capacity, for which certain manu- 
facturers had been preparing for several 
years. The present manufacturing space 
and facilities being inadequate for the 
manufacture of the new lines of machin- 
ery referred to, and in order to provide 
for the economical manufacture of elec- 
trical apparatus in the same works where 
the prime movers are constructed, it was 
decided to make important additions to 
the West Allis works, and new buildings 
are now in process of erection pursuant to 
the original plans therefor. The capacity 
of this plant will be nearly doubled by 
these enlargements. Our engineers have 
been engaged during the past year in im- 
proving our established standard lines of 
apparatus and machinery, and in reducing 
its cost. Steam turbine, hydraulic tur- 
bine and gas engine departments have 
been established, and a full corps of com- 
petent engineers, having special training 
in these particular lines, have been en- 
gaged. To the already well established 
line of mining and crushing machinery 
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manufactured by your company has been 
added a line of steam and hydraulic 
dredges and steam shovels, for heavy ex- 
cavating and mining work. 

“Soon after the commencement of this 
calendar year an improvement was mani- 
fested in the general business of the com- 
pany, the orders increasing in April to 
the normal volume and since then exceed- 
ing in extent the previous record of the 
organization ; but the result of these orders 
will be realized only upon their execution 
and the delivery of the work. This in- 
crease pertained more particularly to the 
older branches of the business of the com- 
pany. The steam turbine rights hereto- 
fore acquired by this company have been 
supplemented in an important manner by 


further patent acquisition and alliances, 
so that it is confidently asserted that this 
company is now prepared to place upon 
the market steam turbine and turbo-gen- 
erating units that will enable it to retain 
its position as a leading manufacturer of 
steam engines of the most successful types. 
The works are now engaged in filling one 
of the largest single orders for steam tur- 
bines that has ever been placed in this 
country, the installation of which will be 
completed by the end of the present calen- 
dar year. A number of important con- 
tracts for hydraulic turbines have ,also 
been secured.” 


A Floating Exposition. 

The Export Shipping Company, 9-11 
Broadway, New York city, proposes to 
equip a large steamer and furnish space 
thereon to American manufacturers to 
make a display of their products and send 
them around the world on a 60,000-mile 
trip, to consume about fifteen months. 

The plan is to allow each person who 
subscribes for forty square feet of space 
or more to display his goods and to send 
on the steamer a representative whose duty 
it will be to see that the exhibit is properly 
arranged at each port to meet the mer- 
chants and dealers invited to inspect the 
exhibits; explain the utility and ad- 
vantages of the goods; quote prices for 
delivery in the country of consumption; 
appoint agents, and extend the sale of the 
goods. The date of arrival in the ports 
will be advertised, and all interested will 
be advised to obtain tickets of admission 
at the newspaper offices, the chamber of 
commerce, the American consulate, or at 
the office of the Export Shipping Com- 
pany. It is also proposed to print in the 
language of each country a catalogue 
showing the name of each exhibitor, the 
name of his representative, the position of 
the display in the ship, and a full de- 
scription of the goods exhibited. 

The expense of the trip is to be borne 
entirely by sale of space on a mutual basis. 
The available space is 20,000 square feet, 
and the price is fixed at fifty dollars per 
square foot. 
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The Olympic Club Clambake. 

A genuine old-fashioned Rhode Island 
elambake was given by the Olympic Club 
at Bay Shore, L. I., last Saturday after- 
noon. Many of the members of this his- 
toric old club are electrical men and they 
turned out in numbers on this occasion, 
and enjoyed one of the best bakes ever 
given by the organization. 

President James Kempster was master 
of ceremonies, and was ably assisted by 
Cyrus O. Baker, James Wenman, Henry 


L. Shippy, Samuel Greene and Geo. 
Millar. In the evening a reception was 


given at the beautiful home of the presi- 
dent, adjoining the extensive grounds of 
the club. 

So that our electrical friends may know 
just what a real clambake should consist 
of, the menu is published, a copy being 
kindly supplied by Mr. Baker: 


Hard and Soft Clams. 
Sheepshead, with White Potatoes. 
John L. Wilson, Song— 

“The Way to Discover the North Pole.” 
Honeycombed Tripe and Onions. 
Sugar Corn on the Cob. 

Wm. Redmond, Song— 

“Well Drown It in the Bowl.” 
Scallops, with Sweet Potatoes. 
Chicken Lobsters. 

Wm. Redmond and John L. Wilson, Duet— 
“The Moon Has Raised Her Lamps.” 
Long Island Chickens, with Sweet Potatoes. 
Watermelon. 

Boston Brown and White Bread. 
“Stalker’s Celebrated Sauce.” 
Ruinart Brüt, White Seal, Mumm Extra Dry, 

Budweiser. 

Frank C. Shaffer, Harry Schulte, Banjoists; 
Henry Frantzen, Accompanist. 
Entertainment Will Be Continued During 
Evening in Sun-Parior. 

E. G. Cormack, Steward. 
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Electric Light Plant in India. 

An electric light plant is to be erected 
in Mussoorie, British India. Offers are 
invited for the following materials: steel 
pipes, water turbines, alternating dyna- 
mos, switchboards and instruments, trans- 
formers, induction motors, pumps, tools 
and implements for the workshops. The 
foregoing are to be supplied and erected 
by the contracting party, but the following 
simply supplied: plain copper conducting 
wires, insulators, arc and incandescent 
lamps, telephone plants, tools, sundry ma- 
terials. The conditions may be obtained 
from the city engineer, C. H. Chanan, 
Municipal Office, Mussoorie, upon deposit 
of seventy-five rupees (about twenty-five 
dollars), which sum will be returned upon 
presentation of bona fide offers. Sealed 
offers in the prescribed form, bearing the 
heading “Tender for electric lighting and 
waterworks scheme,” are to be in the hands 
of the “Chairman, Municipal Board, Mus- 
soorie, U. P., India,” by October 23, 1905. 
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The Selection of Electric Power Ar- 
rangements for Shops. 

From a paper presented to the New 
England Railroad Club by Mr. T. W. 
Adams, general foreman Readville shops, 
New York, New Haven & Hartford Rail- 
way, is taken the following account of 
the reasons underlying the selection of 
electric power arrangements characteristic 
of that plant: 

After determining on the use of the 
electric drive and having also decided it 
advisable to deliver the power to the shops 
in the form of alternating current, it then 
became a matter for very careful con- 
sideration as to whether alternating or 
direct-current motors and lights were best 
suited to the particular local requirements, 
and in view of the isolation of the differ- 
ent machines to be operated, as to whether 
it was advisable to drive each machine 
with its own individual motor or to group 
them and so install the motors that one 
motor would operate a number of ma- 
chines located in its own immediate 
vicinity. 

The capability of alternating-current 
induction motors to handle heavy over- 
loads for short periods without any ill 
effect allowed of the installation of much 
smaller motors than would have been 
possible had direct-current motors been 
used, and this made a very material gain 
in first cost of the motor equipment. The 


entire absence of commutators and brushes 


made the cost of maintenance also much 
less and, due to the inflammable nature 
of a great deal of the work, this last fea- 
ture also made the alternating-current 
motors highly desirable. 

The transfer table required the use of 
a variable-speed motor and it was found 
desirable to use a direct-current motor 
which could be designed to give a much 
more gradual speed variation than was 
practical with the alternating-current 
motors. 

The matter of determining as to how 
far the subdivision of the power should 
be carried was also an item of very care- 
ful consideration and was approached 
from both extremes, namely, first, the 
individual connection of each machine to 
its own independent motor and consequent 
elimination of all shafting and belting. 
Second, the delivering of the power from 
the power station to one or two large 
motors so located as to deliver the power 
to the machines through the medium of 
long lines of shafting and belting was 
carefully considered. 

The first method was found to entail 
a first cost of more than was commensu- 
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rate with the advantages obtained, and 
from the fact that small motors were less 
efficient than large motors, it then became 
necessary to determine if this loss in ef- 
ficiency was as much as would be repre- 
sented by the shafting and belting required 
by the second proposed method. 

It was found that the cost of the shaft- 

ing and belting plus the cost of the large 
motors, while being less than the first 
cost of the first method, represented an 
efficiency loss which would represent more 
than the interest on the difference in the 
investment, and the two methods were 
brought nearer together, step by step, 
until a compromise of both was finally 
adopted, resulting in a very reasonable 
first cost and maximum efficiency in 
operation, which also resulted in a mini- 
mum cost of maintenance. 
-< This compromise was to drive indi- 
vidually such machines as would occupy 
an isolated position and which were used 
more or less intermittently, and when 
used consumed power practically at full 
output of the motor by which it was 
operated (this plan was followed in black- 
smith shop), and operating in common 
from one motor such machines as could 
be conveniently grouped without necessity 
for the use of large or long shafts and 
belts, and such machines as were operated 
with varying power, thus being able to 
use smaller motors than the aggregate 
maximum requirements of the several 
machines would indicate as being nec- 
essary, from the fact that the case would 
seldom, if ever, occur when each machine 
would call for maximum power at the 
same instant, and, even if they should, it 
would occur so seldom and for so short a 
period as to be a matter of very little 
moment. This also resulted in reducing 
the first cost and increasing the efficiency 
of the system as a whole. It was finally 
decided that the polyphase motors were 
by far the most feasible and best solution 
of the question. | 

Reliability, adaptability and simplicity 
were potent factors in their favor, and 
combined with the facts that they could 
be used on a long-distance transmission 
and were free from sparking and moving 
contacts clearly proved the superiority of 
the polyphase system for this installation. 
— Railway Age. 

ERTE O 


Owing to an error in the advance copies 
of the papers read before the meeting of 
the International Association of Municipal 
Electricians, in two references appear- 
ing in the ELECTRICAL REVIEW concern- 
ing the municipal plant at Detroit, credit 
was given for authorship to Louis Gas- 
coigne, of Detroit, Mich. The author of 
the paper was A. S. Hatch, Detroit, Mich. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

AMERICANS TO BUILD LARGE POWER PLANT IN CANADA 
—Plans are under way for the deveiopment of a considerable amount 
of power at Grand Falls, New Brunswick, by a company prepared 
to spend between $3,000,000 and $4,000,000. It is proposed to manu- 
facture ferromanganese, pulp and paper, to erect sawmills and oper- 
ate electric railroads, and to transmit power to St. John, to be 
utilized for lighting and manufacturing purposes. It is understood 
that several American capitalists are interested in the enterprise. 


LARGE POWER PLANT AT MILFORD, OHIO—The Cincinnati, 
Milford & Loveland Traction Company has closed contracts with 
Cincinnati parties for a $1,000,000 power-house at Miiford, Ohio. 
This power-house will operate the entire system from Cincinnati 
to Blanchester, Ohio, and will be modern in every detail. The work 
on the twenty-one-mile extension from Milford to Blanchester is 
progressing rapidly. The work of construction is under the charge 
of Mr. C. J. Kiefer, chief engineer. The Columbia Iron Works has 
the contract for the structural steel for the power-house building; 
the Bullock Electric Manufacturing Company for all the electrical 
machinery; and the Allis-Chalmers Company for the engines. 


AN EXTENSIVE TRACTION SALE—The_ Elkins-Widener 
traction syndicate is extending its investments through Ohio and 
Indiana at a rapid rate. For some weeks negotiations have been 
going on for three of the important lines in the two states owned 
by the Tucker-Anthony syndicate, of Boston. It is reported that the 
negotiations have reached a critical point, and that a consummation 
ray take place at any time. The lines included are as fo:lows: 
the Columbus, Buckeye Lake & Newark, with a capital stock of 
$1,000,000 common and $500,000 preferred, operating a road forty 
miles long from Columbus to Newark and Buckeye Lake; the Colum- 
bus, Newark & Zanesville, with forty-four miles of track, and a 
capital of $850,000 common and $400,000 preferred, operating a line 
from Newark to Zanesville and Granville; the Indianapolis & North- 
western, with eighty-eight miles of track, and a capital stock of 
$2,500,000 common and $490,000 preferred, operating a line from 
Indianapolis to Lafayette and Crawfordsville. This makes a total 
mileage of 172 miles, with $5,450,000 stock issue and $4,960,000 bond 
issue. 


TROLLEY LINE MAY EXTEND FOR 200 MILES—Judge 
Alexander D. McConnell has approved the report of the board of 
viewers, recommending the erection of a joint county bridge across 
the Monongahela river between Donora and Webster, Pa. The 
Washington County court has already taken favorable action. The 
cost of the bridge will be shared by both counties. With the build- 
ing of this bridge between Donora and Webster, Monessen, Pa., 
wiil have another outlet to Pittsburg by way of the extensive trolley 
loops contemplated by the Pittsburg Railways Company and the 
Pittsburg, McKeesport & Connellsville Street Railways Company. 
The Pittsburg Railways Company is now working on its survey of 
the extension of the Pittsburg & Charleroi line to Brownsville, touch- 
ing Roscoe, Wood Run, Coal Center and California. At West 
Brownsville it will cross the river, connecting with the great coke 
region belt of the Pittsburg, McKeesport & Connellsville company’s 
new line from Lecrone to Brownsville. The Pittsburg, McKeesport 
& Connellsville Street Railways Company is now closing the five- 
mile gap between Irwin and Trafford City, which, when completed, 
will give Pittsburg a trolley line eighty-five miles in length, reaching 
Masontown, Fayette County. The Pittsburg Railways Company will 
reach Brownsville by ten miles of track. When the loop is com- 
pleted it will feed from a territory populated by nearly 1,000,000, 
and the line will be over 200 miles long. 


MEXICAN ELECTRICAL NOTES—Negotiations for the gale of 
the two street car lines of Monterey, Mexico, have been completed. 
Messrs. MacKenzie, Mann & Company, headed by Mr. William Mac- 
Kenzie, of Toronto, Canada, has purchased the property and will 
electrify the two lines as soon as possible. A concession granted 


some time ago to the firm of Mackin & Dillon, of Monterey, for the 
construction and operation of an electric street car line, was also 
purchased by the new company. With this concession and those 
under which the mule cars are operated, the new company will have 
complete control of the street car rights in Monterey. The Mexican 
Power Company, a Philadelphia concern with an authorized capital 
of $10,000,000, and operating under a New Jersey charter, has been 
organized and is preparing to utilize the water power of three rivers 
in the state of Mexico, near Toluca. It is estimated that electrical 
energy to the amount of 90,000 horse-power is available for trans- 
mission to the city of Mexico. A syndicate has been formed to 
expioit the waterfalls of Micos, a short distance from San Luis 
Potosi. According to the report of surveyors, not less than 10,000 
horse-power can be obtained and conveyed to Tampico and other 
towns. A company has been organized in Zacatecas, composed of 
merchants and business men of the town, with a capital of $100,000, 
to erect an electric light and power plant and to convey the current 
to the different parts of the city and its suburbs by means of under- 
ground cables. The installation of this plant will be begun in the 
near future. A concession has been secured by M. R. Martinez to 
utilize the waters of the Atoyac river, in the state of Puebla, for 
motive power purposes. 


ELECTRIC RAILWAYS. 


KANSAS CITY, KAN.—Hugh A. ‘Holmes, of New York city, has 
announced the letting of the contract for the proposed new electric 
railroad line from Kansas City to Iola, Kan. | 


KALAMAZOO, MICH.—The officials of the Grand Rapids & 
Indiana Railway state that the water-power plant projected for 
Kalamazoo this year will not be built until 1906. The plant was 
to have been erected at the junction of the road and Portage creek 
at a cost of $20,000.. 


PHILADELPHIA, PA.—A permit has been issued to the Phila- 
delphia Rapid Transit Company from the bureau of building in- 
spection for the erection of a power-house at Nos. 812-820 Sansom 
street. The building will be two stories in height and will meas- 
ure 104 by 107 feet. It will be of brick and is to cost $20,000. 


DUNKIRK, IND.—A. W. Kennedy has closed a deal with the 
Muncie & Hartford Traction Company, whereby the company be- 
comes owner of the business property on the corner of Main and 
Railroad streets. This deal has been under consideration for some 
time, as the traction company desired the location for its depot. 


TOLEDO, OHIO—Directors of the Toledo, Port Clinton & Lake- 
side Electric Company have practically decided to extend the road 
through to Sandusky. Just what route will be taken has not been 
decided, but the road may be extended from some point between 
Port Clinton and Marblehead, across the bay and into Sandusky. 


OSKALOOSA, I[OWA—Oskaloosa has voted to contribute a five 
per cent tax on the valuation of the city property toward the con- 
struction of an electric interurban road between Oskaloosa and 
Buxton, twenty miles. Two-thirds of the vote of the city was cast. 
The amount available from the tax added to the stock subscribed 
makes almost $220,000 in cash raised for the construction of the 
road. The work is to begin immediately. 


PORT CHESTER, N. Y.—The New York, New Haven & Hartford 
Railroad Company, which recently purchased the New York & Stam- 
ford trolley system, is negotiating for right of way for a trolley 
extension from Port Chester to White Plains. When completed 
this line will shorten the time between Port Chester, Rye Beach 
and the county seat at White Plains nearly an hour. It is proposed 
to construct a double-track road, which will allow a high-speed 
schedule. 


BURLINGTON, VT.—Work on the extension of the electric road 
from North Adams, Mass., to Bennington, Vt., has been begun. 
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The extension will be completed this fall if the plans do not mis- 
carry. The entire line will be completed another year. 


WESTFIELD, N. Y.—The Chautauqua Traction Company has 
been granted a franchise by the village board. 


NEW HAVEN, CT.—The Consolidated Railway Company is pre- 
paring to expend about $40,000 in improving the Winchester avenue 
line. 


DENVER, COL.—An electric railway between Walcott, Wyo., and 
Denver, Col., is reported to be projected by the board of trade of 
Saratoga, Wyo. 


DAVIS, I. T.—The city council of Davis has granted a franchise 
to the Oklahoma City, Lexington & Sulphur Springs Electric Rail- 
way Company. 


PITTSBURG, PA'!—The Pittsburg & Butler Street Railway Com- 
pany has awarded the contract for building its electric railway 
between Etna and Butler, Pa. The cost will be about $1,000,000. 


TOPEKA, KAN.—The Metropolitan Finance and Contracting 
Company, a New Jersey corporation having a capital stock of 
$200,000, has been given the right to do business in Kansas. It will 
build an electric line from West Port to Olathe. 


COLUMBUS, OHIO—The line of the Scioto Valley Traction Com- 
pany between Columbus and Chillicothe has been completed. The 
traction company has two divisions, the other terminus being Lan- 
caster, paralleling the Norfolk & Western and Hocking Valley rail- 
roads. 


NEW YORK, N. Y.—The state railroad commission has granted 
the Glen Cove Railroad Company permission: to construct a trolley 
road three and one-half miles long, from the steamboat landing at 
Glen Cove to the railroad depot at that place, thence by private 
right of way to Sea Cliff. 


AUGUSTA, ME.—The articies of association of the Norway & 
Western Raiiway Company have been approved by the railroad 
commissioners. The company will build an electric railroad through 
the towns of Norway, Waterford, Stoneham and Albany, with a 
branch at South Waterford. 


CANANDAIGUA, N. Y.—Parties representing the Geneva & 
Cayuga lake trolley line are securing rights of way for a connection 
of Cayuga Lake Park, on Cayuga lake, with the railroad bridge, at 
the New York Central station of Cayuga, with the ultimate purpose 
of crossing the lake to continue the line to Auburn. 


NEW YORK, N. Y.—The Long Island Railroad has begun the 
operation of electric trains between Jamaica and Flatbush avenue, 
Brooklyn. Twenty electric trains will be run daily each way, for 
the present, out of a total of fifty-six trains each day. The proportion 
of electric trains will, however, gradually be increased. 


MILAN, IND.—The Indianapolis & Southeastern Traction Com- 
pany has filed a mortgage for $1,000,000 in Riley County, covering 
the traction road now in operation between Indianapolis and Shelby- 
ville and the franchise from Shelbyville to Greensburg. It also 
covers the proposed extension from Greensburg to Batesville. 


BALLARD, WASH.—Fred E. Sander has been given a franchise 
to run a spur of track from the end of the Seattle-Everett interurban 
railway to connect with the Seattle Electric Company’s line running 
from Ballard to Seattle. The result will be that the interurban 
will have the use of the car line connecting with Seattle and cars 
may go direct from the latter city to Everett. 


TERRE HAUTE, IND.—Work on the trolley line which the 
Terre Haute Traction and Light Company is building into Sullivan 
is progressing rapidly. All the grading has been completed as far 
as Farmersburg and rails have been laid as far as Youngstown. 
The officials of the company state they will have cars running 
as far as Farmersburg by November 1. 


SPRINGFIELD, OHIO—John S. Harshman, director and pro- 
moter of the Springfield, Washington & Chillicothe Traction Com- 
pany, announces that the work of extending the line as originaily 
planned will be commenced within thirty days, and that it will be 
in operation to Washington Court House about the middle of next 
year. Eastern capital has been interested, and a new company will 
be organized to take over the property. 
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MONETT, MO.—The city council has passed an ordinance grant- 
ing a franchise to C. W. Copeland and others for the purpose of 
constructing and operating an electric car line over the principal 
streets of Monett. The line is to be extended to Pierce City, a dis- 
tance of five miles, and the work is to be completed within twelve 
months. The franchise was ceded for thirty-three years. 


WAPAKONETA, OHIO—Arrangements have been made to finance 
the Sandusky Southwestern Electric Railway. Percy Dickinson and 
John R. Lowther, of New York, representing a syndicate of bankers, 
agree to pay off the debts, raise the receivership and underwrite 
and subscribe for $2,000,000 worth of bonds to finish the line be 
tween Wapakoneta and Kenton, and Lima and Bellefontaine. The 
road is to be completed by November 1. The capital stock will be 
increased from $1,000,000 to $2,000,000. 


PITTSBURG, PA.—Announcement is made by Frank G. Patter- 
son, president of the Southern Traction Company, that work will be 
started within a month on the construction of a link of electric 
railways eighteen miles in length, which will connect the eastern 
terminus of the Southern with the city of Altoona, making a con- 
tinuous line between Pittsburg and that city. The construction of 
the new piece of road will cost $450,000. The line when complete 
will touch all the important towns between the two cities. 


SPRINGFIELD, ILL.—The St. Louis, Vandalia, Terre Haute 
& Eastern Traction Company has been incorporated by the secre- 
tary of state, with a capital stock of $1,000,000. The principal office 
is in East St. Louis. The road will build from East St. Louis, Ill., 
to Terre Haute, Ind. The county commissioners have signed a 
franchise permitting the company the use of the bridge over the 
Wabash at the foot of Main street and right of way on the National 
road for an approach to the bridge for fifty years at $102,000, paya- 
ble in yearly instalments, beginning with $1,000 a year. The pro- 
moters are Springfield and Chicago men, who say they will begin 
building at once. 


PITTSBURG, PA.—The Pittsburg Railways Company is working 
on its survey of the extension of the Pittsburg & Charleroi line to 
Brownsville, touching Roscoe, Wood Run, Coal Center and Cali- 
fornia. At West Brownsville it will cross the river connecting with 
the great coke region belt of the Pittsburg, McKeesport & Connells- 
ville company’s new line from Lecrone to Brownsville. The Pitts- 
burg, McKeesport & Connelsville company is now closing the five 
mile gap between Irwin and Trafford City, which, when completed, 
will give Pittsburg a trolley line eighty-five miles in length, reach- 
ing Masontown, Fayette County. The Pittsburg Street Railways 
Company will reach Brownsville by ten miles of track. 


INDIANAPOLIS, IND.—According to a report electric railway 
connection between Indianapolis and Cincinnati is planned by the 
management of the Cincinnati, Lawrenceburg & Aurora Traction 
Company. This company, it is said, proposes to construct an ex- 
tension of its line from Harrison, near Cincinnati, to Batesville, 
Ind., a distance of about thirty miles, to connect at Batesville with 
the proposed extension of the Shelbyville division of the Indiana- 
polis & Cincinnati Traction Company’s line. A. B. Voorhies, of the 
Union Savings Bank and Trust Company, of Cincinnati, who is one 
of the officials of the Lawrenceburg & Aurora company, believes 
that such a connection would give the shoftest and best traction 
line between Cincinnati and Indianapolis. 


BURLINGTON, VT.—The permanent survey of the portion of 
the Ticonderoga Union Terminal Railroad between Adison Junc- 
tion, the terminal of the Rutland division of the New York Cen- 
tral Railroad, and the junction with the Delaware & Hudson Rail- 
road to Lake George, has been completed. The contract for the 
construction of the line will be let soon and it is expected that work 
will be begun within sixty days. The engineers will shortly begin 
the surveys for a line to Schroon Lake village, a distance of twenty 
miles from the line as it now exists, and will then continue through 
the Schroon valley to Lake Placid. It is also intended to construct 
a line from Westport via Elizabethtown to connect with the mail 
line from Ticonderoga to Lake Placid. A survey will be made 
from Schroon Lake along the northern side of the lake to Warrens- 
burg, where connections will be made with the Hudson Valley 
Railway and the Delaware & Hudson. The line will also be 
extended so as to connect with Paul Smith’s railroad at Lake Clear. 
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TELEPHONE AND TELEGRAPH. 


BELFAST, ME.—The Unity Telephone Company is extending its 
line to Albion Corner. 


FALLBROOK, CAL.—The Sunset Telephone Company will ex- 
tend its line to Fallbrook. 


BALTIMORE, MD.—The Cecil Farmers’ Telephone Company is 
building a line to Calvert. 


OTTAWA, ILL.—The Lostant Telephone Company has completed 
the installation of a new switchboard. 


OGDEN, UTAH—The Bell Telephone Company is installing three 
new circuits between Ogden and Salt Lake. 


EASTON, N. Y.—The Easton & South Cambridge Telephone 
Company is extending its line to Crandell’s Corners. 


PARK CITY, UTAH—The Utah Independent Telephone Com- 
pany will at once begin the erection of a modern telephone exchange 
building. 


GLENS FALLS, N. Y.—The Hudson River Telephone Company 
has begun the extension of its underground system. The work will 
take about four weeks. 


READING, PA.—The Long-Distance Telephone Company has a 
number of men putting up poles and wire along the line from 
Lebanon to Pottsville. 


CHARLOTTE, N. C.—The Southern Bell Telephone Company has 
entered into an agreement with the local company whereby connec- 
tion may be had with Hickory. 


JACKSONVILLE, FLA.—The Alachua Telephone Company has 
in operation a direct line to Gainesville, connecting with C. C. 
Voyle’s independent exchange. 


HUDSON, N. Y.—The Columbia Telephone Company, of Hud- 
son, is to extend its lines to Kinderhook. The trustees of that vil- 
lage having granted a franchise. 


BALTIMORE, MD.—The Bell Telephone Company is pushing 
work on a long-distance line through West Virginia, which will 
connect Cumberland with Cincinnati. 


ONTARIO, CAL.—The Sunset Telephone Company has been 
granted a permit by the town officials to erect new lines. No poles 
are to be put up in the business section. 


BRENHAM, TEX.—A new telephone line from the east end of 
Washington County, starting at Old Washington, via Whitman, 
Block’s gin and on to Brenham, is to be built. 


GREAT BARRINGTON, MASS.—The American Telephone and 
Telegraph Company is securing right of way for a line from Pitts- 
fleld through Tyringham and New Marlboro to New York. 


SYRACUSE, N. Y.—The Independent Telephone Company has 
purchased the property at East Washington and South State streets, 
and will use it as the site for the new exchange and headquarters. 


CRETE, ILL.—The Interstate Telephone Company has a force 
of men at work constructing a line to Beecher, where an exchange 
office will be established. Lines are to be extended in every direc- 
tion in eastern Will County. 


LAS VEGAS, N. MEX.—The Colorado Telephone Company has 
begun work on the construction of a line from Las Vegas to Santa 
Fe. Sixty men are employed and it is expected the work will be 
finished inside of thirty days. 


OGDEN, UTAH—The new lines of the Bell Telephone Company 
into Ogden canyon have been completed into Eden and Huntsville. 
There are now seventy-five subscribers in Huntsville, in addition 
to those through the canyon. 


PERTH AMBOY, N. J.—The Perth Amboy city council has 
granted a franchise for twenty-one years to the Hudson & Middle- 
sex Telephone Company. The company must put its wires under- 
ground, except on Division street. 


MAGNOLIA, MISS.—The Home Telephone Company is trans- 
ferring all of its holdings in Pike County to the Cumberland Tele- 
phone Company, the lease of the lines for two years, held by the 
Home company, having expired August 1. 
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PORTLAND, ORE.—Preparations are being made by the Home 
Telephone Company for building a three-story brick structure at 
Burnside and North Park streets. The purchase of the quarter- 
block was made recently for $30,000. 


DOLGEVILLE, N. Y.—The Central New York Bell Telephone 
Company has accepted a twenty-five-year franchise for the use of 
Main street for poles and wires, and will at once begin work pre- 
paratory to establishing a local exchange. l 


CHAMBERSBURG, PA.—The United Teiephone Company is in- 
stalling a farmers’ line of thirty telephones in the western end of 
Franklin County, running through Hamilton, St. Thomas and Let- 
terkenny townships. Others will be added later. 


TOLEDO, OHIO—The Toledo Home Telephone Company has re- 
ceived twenty cars of conduits for the extension of its conduit 
system. The consignment embraces 100,000 feet. It is the intention 
of the company to make a number oft extensions this fall. 


BRIDGEPORT, MD.—The Farmers and Merchants’ Telephone 
Company of Caroline County, covering thirty-two miles of territory, 
has completed stringing wires, and the entire system will be in 
operation shortly. The company is purely a local concern. 


BINGHAMTON, N. Y.—Permission for the construction of the 
York state telephone conduit has been granted by the common 
council. Work will be begun at once, according to the declared 
intentions of the company, and will probably be completed before 
winter. 


DENVER, COL.—Notice has been filed with the secretary of 
state of the dissolution of the Pecos Valley Telegraph Company, 
the main office of which is at Colorado Springs. H. U. Mudge and 
E. O. Faulkner are, respectively, president and secretary of the 
company. 


KANKAKEH, ILL.—The town board of Herscher has granted a 
twenty-five-year franchise to the Independent Telephone Company, 
of Kankakee. The line will be constructed as soon as possible, 
running to Union Hill by way of Bonfleld, then to Reddick and 
from there to Herscher. 


LARNED, KAN.—The Homestead Telephone Company, com- 
prised of a number of farmers in the south half of Pawnee County, 
is building a rural system throughout that portion of the county. 
The company will connect with the Larned Telephone Company’s 
Larned exchange for town and toll service. 


COLORADO SPRINGS, COL.—The telephones, switchboard anid 
electric appliances of the El Paso Telephone Company, operating in 
Colorado City, have been sold under chattel mortgage, held by the 
Chicago Telephone Supply Company, for $4,648.43. Attorneys Spur. 
geon and Cassidy, representing the creditors, bid the stock in for 
$4,250. 


NORTHBRIDGE, MASS.—The New England Telephone and 
Telegraph Company has ordered that the district comprising the 
villages of Rockdale and Riverdale be placed in the Whitinsville 
exchange. The subscribers have formerly been connected with the 
Millbury exchange and were obliged to pay toll to communicate 
with Whitinsville. 


TIFFIN, OHIO—James T. Carbin, the independent telephone 
promoter of northern Ohio, has sold the Bloomville plant and sixty- 
five miles of toll lines, extending to Griffin, Bucyrus, Shelby and 
Republic, to the Farmers’ Telephone Company for $15,000. Some 
time since he sold the Republic exchange, also of Seneca County, 
to the same company for $6,000. 


ANN ARBOR, MICH.—The Cavanaugh Lake Rural Telephone 
Company has filed articles of incorporation in the county clerk’s 
office. The capital stock is $400, of which $240 is paid in. The 
directors are John Killmer, Herbert Heney, Leonard Loveland. The 
other stockholders are John Miller, A. D. Main, Pearl Orbring, Henry 
Phelps and R. M. Hoppe. All the stockholders are from Grass Lake. 


MURPHYSBORO, ILL.—The annual meeting of the Jackson 
County Telephone Company was held at Elkville recently. A special 
meeting will be held November 14, for the purpose of taking up the 
question of moving the main office from Elkville to Murphysboro. 
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The following officers were chosen: president, C. A. Schwartz, of 
Elkville; vice-president, R. H. Blacklock, Vergennes; secretary, John 
D. Hayes, Elkville; treasurer, Samuel Schwartz, Elkville. 


FARMINGTON, ME.—The Franklin Farmers’ Cooperative Tele- 
phone Company has been organized to do business among the farmers 
in certain portions of Franklin County. It is planned to soon erect 
a line between Farmington, Farmington Falls and New Sharon, 
later including Vienna and Temple. The officers are as follows: 
president, H. H. Rice; treasurer, F. E. Voter; directors, H. W. 
Gilman, W. W. Small, H. H. Rice, George H. Brown, F. E. Voter. 


ROCHESTER, N. Y.—The Rochester Telephone Company, which 
now controls the Syracuse Telephone Company, has begun the work 
of remodeling the system at Syracuse. It is proposed to increase 
the capital stock of the company to $1,000,000, of which nearly 
$600,000 will be spent in improvements. The new switchboard will 
cost $175,000. 1t will have an ultimate capacity of 12,000 telephones, 
although only about half that number will be required at the outset. 


SCHENECTADY, N. Y.—The Home Telephone Company has 
completed its new lines to Saratoga and Glens Falls, opening up 
territory heretofore reached by way of Troy. The new copper wire 
Bervice between Schenectady and Saratoga will give Schenectady 
merchants direct communication with that town, saving the addi- 
tional expense incurred in the past by making connections by way 
of Troy. The Glen Falls service will be distinct from the Saratoga 
service and will also include Whitehall, Granville and Ticonderoga. 


CHESTER, PA.—The Bell Telephone Company’s new exchange 
building on Tome street, which was recently completed, has been 
equipped with the latest improved switchboard. The system will 
be operated on the common battery plan and the exchange will be 
transferred from Prospect Park as soon as the company secures a 
franchise from the borough to use the streets for the construction 
of an underground system. The switchboard has eighty connections, 
which will be ample for some time, in view of the fact that party 
lines are the rule. 


TROY, N. Y.—The Hudson River Telephone Company has filed 
with the city clerk its acceptance of the ordinance passed by the 
common council recently, permitting the company to place its wires 
underground in Troy. A bond of $5,000 was also filed with the 
city clerk to protect the city from all damages which might arise 
during the time excavations are being made. The telephone com- 
pany expects to place a large force of men at work at once, as 
it is intended to have the operations completed before cold weather 
arrives. 


' SALT LAKE, UTAH—The Rocky Mountain Bell Telephone Com- 
pany is rapidly extending its service in various directions, and is 
also enlarging its city offices. Wire cables, to cost $14,000, in addi- 
tion to those already in use, have been ordered to be placed between 
Twelfth South street and Bingham Junction, and an additional 
circuit will be put in from Casper, Wyo., to Rural Hill, Idaho, taking 
the line of the proposed extension of the Chicago & Northwestern. 
There is also to be a $12,000 outlay at Pocatello, Idaho. Major Hill 
has resigned as director and secretary, and Robert B. Harkness, of 
Salt Lake City, has been chosen to fill these positions. 


SPRINGFIELD, OHIO—The Springfield-New Carlisle Telephone 
Company has organized by the election of the following officers: 
C. D. Juvenal, president; J. C. Williams, vice-president; W. W. 
Morris, secretary and treasurer. The directors are: Isaac F. Stude- 
baker, W. W. Morris, J. C. Williams, S. A. Muff, J. N. Cory, C. D. 
Juvenal and J. B. McGrew. The company is composed of a number 
of citizens of New Carlisle and vicinity and of Springfield, includ- 
ing, in addition to those named, A. C. Frahn, A. M. Snyder, W. S. 
Vale and Dr. F. P. Stafford. The company contemplates the erec- 
tion of a thoroughly up-to-date telephone plant in New Carlisle as 
soon as a franchise can be obtained. 


NEW PUBLICATION. 


DIRECTORY OF MEMBERSHIP OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS—The American Institute 
of Electrical Engineers has published a directory of membership 
revised to July 1, 1905. There are included two honorary members, 
482 members and 3,110 associates—a total of 3,594. An appendix 
contains the constitution and by-laws of the Institute, 


ELECTRICAL REVIEW 


455 


ELECTRICAL SECURITIES. 


For a week prices have been confined to lower levels, due to the 
withdrawal of public support and the skilful manipulations of the 
bearing interests in the stock market. Indications, however, are 
that the period of depression will be of short duration as the market 
is intrinsically and materially sound. While some industrials and 
railroads, too, report a shrinkage in earnings, the iron and steel 
business has been notably good, the Carnegie Company announcing 
its decision to take no more orders for delivery this year. This 
condition is typical of that prevailing elsewhere, enough contracts 
being on hand to keep the mills in steady operation for a year to 
come. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 9. 


New York: Closing. 
Brooklyn Rapid Transit.................00. 66% 
Consolidated Gas............ ccc cece neces 183 
General Electric........ 0... ccc ccc cee ees 179 
Interborough Rapid Transit................. 215 
Kings County Electric..................000- 200 
Manhattan Elevated..............c cece eeeee 164 
Metropolitan Street Railway................ 126 ¥; 
New York & New Jersey Telephone........ 169 
Westinghouse Manufacturing Company...... 180 


The guaranteed quarterly dividend of 134 per cent on the capital 
stock of the Manhattan Railway Company will be paid by the Inter- 
borough Rapid Transit Company, lessee, on and after Monday, Octo- 
ber 2, to stockholders of record at the closing of the transfer books 
on Friday, September 15, at 3 o’clock P. m. The transfer books will 
be reopened on Wednesday, September 27, at 10 o’clock a. m. 

The income account of the Brooklyn Rapid Transit Company for 
the year ended June 30 is as follows: gross, $16,333,444; expenses, 
$9,803,870, leaving net of $6,529,574; other income, $252,136, a total 
of $6,781,710; charges, taxes and betterments, $5,631,776, leaving a 
surplus of $1,149,934, which, added to the previous surplus, $1,594,- 
189, makes a total surplus of $2,744,123, as compared with $2,753,041 
for 1904. | 


Boston: Closing 
American Telephone and Telegraph......... 140% 
Edison Electric Illuminating................ 250 
Massachusetts Blectric.......... 0. ccc wee eee 59 
New England Telephone.................... 13314 


Western Telephone and Telegraph preferred 97 


The earnings of the lines operated by the Massachusetts Elec- 
tric Companies are at present showing gains in excess of the esti- 
mates made earlier in the year. At the present rate the net income 
for the fiscal year ending with September will exceed considerably 
$800,000, and show the full 4 per cent for the preferred stock. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 86 
Electric Storage Battery preferred........... 86 
Philadelphia Electric................ee eens 813 
Philadelphia Rapid Transit................. 28 
United Gas Improvement...............--8- 98 


The Philadelphia Traction Company (leased by the Philadelphia 
Rapid Transit Company) has declared a semi-annual dividend of 
$2, payable October 2. Books closed September 9. 

Philadelphia Rapid Transit gross earnings for August increased 
$50,000. This makes an increase for the first two months of the 1905- 
1906 fiscal year of $130,000, July having run $80,000 ahead. 


Chicago: Closing. 
Chicago Telephone................cce ee cees 136 
Chicago Edison Light.................ceeee 155 
Metropolitan Elevated preferred............ 67 
National Carbon common...............eee6. 60 
National Carbon preferred................0. 115 
Union Traction common.................0.- 7 
Union Traction preferred...............5+.- 33 


The Chicago Telephone Company reports a gain of 1,498 tele- 
phones for August, making the total now in service 133,359. 
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NEW INCORPORATIONS. 
TOPEKA, KAN.—New Hope Telephone Company. $5,000. 
DES MOINES, IOWA-—Sherman Telephone Company. $2,000. 
TOPEKA, KAN.—Marvin & Kirwin Telephone Company. $1,000. 
LANSING, MICH.—Cadillac Water and Light Company. $10,000. 
FRANKFORT, KY.—Danville Home Telephone Company. $65,000. 


MURRAYSVILLE, 
$5,000. 


PA.—Murraysville Telephone Company. 


MORRISON, ILL.—Morrison Electric Lighting Company. In- 
creased from $20,000 to $60,000. 


PLATTSBURGH, N. Y.—Clinton Telephone Company. In- 
creased from $50,000 to $100,000. 


ALBION, ILL.—Edwards County Mutual Telephone Company. 
Increased from $4,048 to $25,000. 


MONTGOMERY, ALA.—Home Telephone SERDAR of Mobile. 
Increased from $40,000 to $350,000. 


ST. LOUIS, MO.—The St. Louis, Vandalia, Terre Haute & East- 
ern Traction Company. $1,000,000. 


BUFFALO, N. Y.—Great Lakes Telegraph Company, Buffalo. 
$2,500. Directors: J. W. Gerlach, J. C. Dunlop, J. L. Gleen, Buffalo. 


LOWELL, MASS.—The Lowell & Fitchburg Electric Company. 
$400,000. Directors: Thomas H. Hathaway and Charles N. Goodrich. 


$10,000. Incor- 
Charles R. Whitman, George BÐ. Dauson and J. Homer 


CHICAGO, ILL.—Austin Electric Light Plant. 
porators: 
Sullivan. 


BISMARCK, N. D.—Piatt Eiectric Company, Cooperstown. 
$20,000. Incorporators: Chester C. Piatt, Charles C. Piatt, B. H. 
Ackerman, Cooperstown. 


JERSEY CITY, N. J.—United States Independent Telephone 
Company. To construct and operate telephone and telegraph lines. 
$100,000. Incorporators: Henry A. Bingham, Richard F. Tully and 
Robert S. Carmubael. 


RICHMOND, VA.—Virginia Light and Power Company, of Ash- 
land. $25,000. Incorporators: H. W. Anderson, president; T. S. 
Wheelwright, vice-president; G. B. Williams, secretary and treas- 
urer, all of Richmond. 


SIOUX FALLS, S. D.—Queen City Electric Light and Power 
Company. $300,000. Incorporators: H. J. Hanford, of Chicago; Pitt 
Curtis, of Norwalk, Ohio, and A. Huntington, W. G. Mack and U. S. 
G. Cherry, of Sioux Falls. 


BANGOR, ME.—The Carbonite Gas Company. To manufacture 
and supply gas and electricity for fuel, heat, light and motive power. 
$100,000. Officers: J. L. Brophy, of Portland, president; James J. 
Herman, of Portland, treasurer. 


AUGUSTA, ME.—The Bethel-Newry Telephone and Telegraph 
Company. To construct and operate telephone and telegraph lines 
in the towns of Bethel and Newry, in Oxford County, Maine. 
$5,000. Officers: president, T. H. Jewett, of Bethel; treasurer, W. 
N. Powers, of Newry. 


TACOMA, WASH.—Puyallup Valley Railway Company. To build 
railways, telegraph and telephone lines and electric plants. $250,000. 
Trustees: Fred J. Chamberlain, W. D. Cotter, W. H. Elvins, J. E. 
Stevenson, John Millis, W. R. Scott, L. A. Chamberlain and Charles 
Fulmer, of Puyallup. 


WHEELING, W. VA.—Postal Telegraph-Cable Company, of West 
Virginia. $5,000, of which $2,500 has been subscribed. Incorpora- 
tors: John O. Stevens, of Plainfield, N. J.; George H. Usher, of New 
York; Edgar C. Bradley, of Orange, N. J.; Edward C. Cochrane, of 
New York, and Edward C. Platt, of Brooklyn. 


ALBANY, N. Y.—The Genessee River Railroad Company, of New 
York. To build and operate a steam or electric road thirty-four 
miles long, from Portage, Livingston County, to Cuba, Allegany 
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County. $350,000. Directors: Frederick D. Underhill, George F. 
Brownell, Francis L. Stetson, Granville A. Richardson, Charles 
Steele, Joseph M. Graham, M. P. Blauveilt and J. C. Stuart, of New 
York, and Herbert A. Taylor, of Upper Montclair, N. J. 


ALBANY, N. Y.—Elmira, Corning & Waverly Railway, of Elmira. 
To construct an electric road thirty-seven miles long. $2,500,000. 
Directors: Senator William J. Tully, of Corning; G. Tracy Rogers, 
of Binghamton; A. N. Brodhead and Arthur C. Wade, of Jamestown; 
Joseph A. Powers and James H. Caldwell, of Troy; Thomas 
O’Connor, of Waterford; Frederick E. Hawkes and William L. 
Watrous, of Waverly; George McCann and A. Lee Smith, of Elmira. 


WASHINGTON, D. C.—The Washington & Virginia Transit Com- 
pany. To construct and operate an electric railway from the Vir- 
ginia end of the new highway bridge to Aldie, in Loudoun County, 
with branch lines to Falls Church, Fairfax Court House, Centerville, 
and through the latter town to the Bull Run battlefield. $100,000. 
Officers: M. E. Church, president; W. C. Pennwitt, vice-president; 
M. C. Mitchell, second vice-president; John B. Henderson, Jr., secre- 
tary, and Charles A. Kolb, treasurer. 


INDIANAPOLIS, IND.—Louisville, New Albany, West Baden & 
French Lick Railway Company. To build an interurban line be- 
tween New Albany and French Lick, passing through Floyd, Harri- 
son, Washington and Orange counties. $10,000. Directors: L. C. 
Davis, John F. Finley, George B. Dewess, B. H. Cravens, 8. H. 
Braxton, Thomas Taggart, Lee W. Sinclair, O. S. Kline, W. A. 
Milton, John Sharp, John H. Leathers, Henry Ormsley, Henry Ter- 
stegge, Evan B. Stotsenburg and Marvin W. Ripy. 


ELECTRIC LIGHTING. 


MILTON, FLA.—Milton is to be lighted electrically by means 
of current transmitted from Bagdad. 


WINTHROP, ME.—The electric light plant of the Winthrop & 
Wayne Light and Power Company has been placed in operation. 


WESTFIELD, WIS.—The vote to establish an electric light plant 
in Westfield was carried by a majority of fifty. 


DEXTER, N. Y.—The Dexter Electric Light and Power Company 
is building a power-house on the Hounsfield side of the river. 


SODUS, N. Y.—The Sodus Gas and Electric Light Company has 
completed its plant and placed it in operation. 


WAUSEON, OHIO—H. H. Williams & Company, the owners of 
the local electric light piant, are making a number of improvements, 
including the installation of a new switchboard. 


MARYSVILLE, OHIO—The Richwood electric light plant has 
been sold by Edward A. Schambs, of Richwood, and Colonel C. W. 
Fisher to a company of Richwood citizens for $20,000. 


NORTH VERNON, IND.—Contracts have been awarded by the 
North Vernon council for new equipment for the municipal electric 
light plant. | 


PRINCETON, MINN.—Right of way is being secured by an im- 
provement company for an electric line to carry power from Taylor’s 
Falls to Minneapolis. 


ALLENTOWN, PA.—D. W. Kline, of Kutztown, has been awarded 
the contract to erect the electric light building for that borough. 
Work will now be hastened. 


DEADWOOD, S. D.—Phillips & Bartlett, of Deadwood, have been 
awarded the contract for the new power-house of the Consolidated 
Power and Light Company, of South Dakota, at Pluma. 


WHITE PLAINS, N. Y.—The Lawrence Park Light and Improve- 
ment Company has applied for a franchise in Eastchester. The 
company’s main office will be in Bronxville. 


SILVER CITY, N. MEX.—The company which was recently 
granted a lighting franchise by the city council will be known as 
the Consumers’ Light Company. Material for the plant is being 
secured. 


AUGUSTA, ME.—The Pepperell Company, at Biddeford, is to 
install an electric light plant to light both the Pepperell and Laconia 
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divisions by electricity, instead of by gas, as at present. The plant 


will be installed this fall. 


CENTRAL CITY, KY.—Central City is now lighted electrically 
by the Central City Light and Power Company, of which T. Q. 
Fortney is president, U. C. Fortney, vice-president, and R. B. Cul- 
bertson, secretary-treasurer. 


CHILLICOTHE, OHIO—William A. Poland, John Tomlinson, C. 
W. Story, R. G. Tomlinson and John A. Nipgen have sold their in- 
terests in the Chillicothe Electric Light and Power Company to 
G. A. Vaughters, president of the Citizens’ Bank. 


CORINTH, N. Y.—The Corinth Electric Light Company, owned 
by Peter Curtis, Jr., has a force of men engaged in the preliminary 
work for the building of a wing dam on the Hudson river about 
one hundred and fifty yards below the river bridge. 


MAHANOY CITY, PA.—The Mahanoy City Electric Light, Heat 
and Power Company has discarded its two eighty-horse-power 
boilers and has installed a new high-pressure 400-horse-power Keeler 
boiler. A reserve 200-horse-power boiler will also be retained. 


OGDEN, UTAH—E. W. Wade is authority for the statement that 
a power plant, to cost in the neighborhood of $100,000, including all 
machinery, will be installed on Blackfoot river, seventeen miles from 
Blackfoot, Ida., and an equal distance from Idaho Falls. The plant 
will furnish about 1,000 horse-power, as at present projected. 


ST. PAUL, MINN.—A new brick addition to its electric plant on 
Hill street, to cost $35,000, will be built by the St. Paul Gas Light 
Company. The building will be used for a boiler room, and will 
be equipped with all the latest devices. This is the first of a number 
of improvements to be made by the company in the near future. 


SOUTH SAN FRANCISCO, CAL.—The California Gas and Elec- 
tric Corporation is installing a new line between South San Fran- 
cisco and the Six-Mile House. The line will connect the auxiliary 
power-house with the Standard Electric Company and thus give the 
California company two lines upon which to draw in times of emer- 
gency. 


NEW YORK, N. Y.—Proposals for alterations to power-house at 
Fort Wood, New York harbor, will be received until 12 m., September 
20, 1905, and then opened. Information will be furnished on appli- 
cation. Envelopes containing proposals should be endorsed ‘“Pro- 
posals for Alterations to Power-House,” and addressed to Quarter- 
master. 


COLUMBUS, OHIO—The Clay City Electrical Company, of Rose- 
ville, has been incorporated with a capital stock of $10,000, to 
operate an electric light and power plant and to manufacture arti- 
ficial gas. The incorporators are W. B. Randolph, David L. Melick, 
S. M. Ryland, T. M. Ransbottom, A. S. Sharp, M. Dwight Walker 
and H. C. Williams. 


HUNTINGDON, PA.-—The Juniata Electric Company, a new cor- 
poration, contemplates spending $750,000 in building a dam across 
the Juniata, west of Huntingdon, and erecting a large power pant 
for the purpose of furnishing electric light and water power for 
all the manufactories of Altoona, Tyrone, Huntingdon and inter- 
mediate towns in the Juniata valley. 


RUTLAND, VT.—At the annual meeting of the Rutland City 
Electric Company these directors were elected: S. M. Hamill, A. H. 
Jackson and H. M. Francis, of Schenectady, N. Y.; F. M. Butler 
and George S. Haley, of Rutland. Mr. Hamill was elected president, 
Mr. Jackson vice-president, Mr. Francis treasurer, Mr. Butler secre- 
tary, and Mr. Haley general manager. 


BAY CITY, MICH.—George Silsby, of Saginaw, of the Rifle River 
Power Company, which proposes securing electrical energy from 
water power on the Rifle river, has received word that the board 
of supervisors of Ogemaw County has granted the company a fran- 
chise to construct dams in the Rifle river in Ogemaw County. The 
franchises in Arenac County have already been granted. The com- 
pany claims it will develop enough electrical power to supply the 
entire Saginaw valley as far south as Saginaw. 
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KNOXVILLE, TENN.—It is unofficially stated that a movement 
is on foot at Asheville, N. C., to build a power plant on the Little 
Tennessee river, at what is known as the “Narrows.” The “Nar- 
rows” is a passage on the proposed extension of the Knoxville & 
Augusta, about midway between Bushnell, N. C., and Maryville, 
Tenn. It is said that the Asheville promoters have eastern capital- 
ists back of the project. The intention is to erect a power plant, 
similar to the one proposed by the Knoxville Power Company. 


OGDEN, UTAH—L. B. Spencer, of Ogden, has filed application 
with the state engineer for water rights on Ogden river, intending 
to furnish power and light to Ogden. The diverting channel is to be 
10,000 feet, and 1,500 horse-power will be developed to operate three 
sixty-inch wheels, with 450 feet head. The water will be restored 
to the river after being used. A. J. Poulson, of Richfield, has filed 
a claim for eighty second feet from Sevier river, with a diverting 
channel of 24,000 feet and two twenty-inch wheels with seventy feet 
head, furnishing 450 horse-power. 


TROY, N. Y.—The work of laying brick at the uncompleted plant 
of the Hudson River Electric Power Company, on the flats, has been 
commenced. The machinery used to supply power for the street 
railway system was started the morning of July 1, sheltered by a 
temporary structure. In October a turbo-generator, considerably 
larger than any so far received, will be placed in position. One of 
the smaller machines will then be taken out and room made for 
other machines of the larger size. lt is expected that by the close 
of the year the plant will have doubled its present capacity. 


HOLYOKE, MASS.—For the year ending June 30, the municipal 
electric and gas lighting plants in Holyoke showed a considerable 
increase in the amount of business done, and an excess of $14,767.02 
of income over expenditure. The gross income was $249,123.48, of 
which $143,114.78 was from the gas-works. There was a gain of 
over twenty-five per cent in the income from the electric plant. 
Five per cent was charged off for depreciation in both plants. There 
are 464 users of electricity in the city, the population by the new 
enumeration being 49,124. 


KNOXVILLE, TENN.—The board of directors of the Knoxville 
Power Company held its annual meeting recently. Plans for the 
proposed power plant. to be erected on Little Tennessee river, were 
discussed. The following officers were elected: president, Charles 
H. Treat, New York city; vice-president, John T. Wilder, Knoxville; 
secretary, John F. Barry, New York city; assistant secretary, L. M. 
Parker, Knoxville. C. H. Treat, J. T. Wilder, George A. Sullivan, 
John F. Barry, W. J. Oliver, W. Austin, and L. H. Stevens were 
elected members of the board of directors for the ensuing year. 
The financing arrangements for the Knoxville Power Company are 
said to be complete. 


BERLIN, N. H.—The Berlin Electric Light Company, which has 
had an option on the water power privileges at what is termed the 
Lead Mine bridge, has bought the same of W. K. Aston, of Shel- 
burne. The contract has been let to Ward Brothers, of Berlin, for 
the construction of a dam across the Androscoggin, which at this 
point is 350 feet wide, and of a power-house 110 by 50 feet, the total 
cost being estimated at between seventy-five and a hundred thousand 
dollars. It is the purpose of the Berlin Electric Light Company to 
transmit power to Berlin, and it is expected that at least 1,200 
horse-power will be available from this new source. The power- 
house will be of concrete and will be fireproof. 


COLUMBUS, OHIO—The city of Columbus, Ohio, has an electric 
light plant for sale of 300 lamps capacity. This plant was in service 
up until a few months ago, when the city ceased to operate it on 
account of starting its new plant of 2,000 lights, which has been 
building for some time past. The city therefore offers its old plant 
for sale, which consists of engine, boiler, condenser, lamps and 
other equipment necessary to make up a complete plant. The board 
of public service will, on application. furnish a complete list of the 
machinery for sa'e. Sealed proposals will be received by the board, 
at its office in the City Hall building, until 12 o'clock, noon, of Sen- 
tember 19, 1905, for the sale and removal from the property of the 
city of the above-mentioned machinery, in accordance with ordinance 
No. 22,361, passed council July 3, 1905. 
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INDUSTRIAL ITEMS. 


THE BILLINGS & SPENCER COMPANY, Hartford, Ct., has 
issued a new price-list of drop-forged machine wrenches. This cata- 
logue contains full data concerning dimensions and prices and is 
supplemented by a number of illustrations. — 


THE ELECTRICAL TESTING LABORATORIES, New York city, 
has reprinted and is distributing a catalogue descriptive of its 
equipment at Eightieth street and East End avenue. This matter 
has been compiled by Dr. Clayton H. Sharp. 


PATTERSON, GOTTFRIED & HUNTER, LIMITED, 146 Centre 
street, New York city, is calling attention to the McClelland oil 
purifier, which it manufactures. A booklet on oil purifying, and the 
company’s new catalogue No. 45, descriptive of power transmission 
appliances, may be secured upon application. 


THE D. VAN NOSTRAND COMPANY, 23 Murray street, New 
= York city, has issued a series of catalogues and advance sheets 
concerning new publications on electric lighting, electric railways, 
long-distance electric power transmission, the insulation of elec- 
tric machines, modern electrical construction and kindred subjects. 


CHARLES R. UNDERHILL, 55 Liberty street, New York city, 
has recently issued a sheet with thirty-five illustrations, showing 
various types of alternating-current and direct-current electro- 
magnets. A booklet has also been issued by Mr. Underhill contain- 
ing facts about electromagnets. Mr. Underhill is the author of an 
extensive work entitled “The Electromagnet,” containing 159 pages 
and many illustrations. The booklet, “Facts about Electromagnets,” 
and the thirty-five fllustrations will be sent free to any address. 


W. F. LEGGETT, 56 Pine street, New York city, has initiated 
a departure in the preparation of supply catalogues for dealers in 
electrical apparatus. Mr. Leggett purposes to furnish up-to-date 
catalogues at a moment’s notice. The plan of operation is to make 
this distinctly a manufacturers’ catalogue, the leading manufac- 
turers having furnished him with plates of their product, thereby 
saving the supply houses wishing to list their line extra expense 
for advertising. 


THE SPRAGUE ELECTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, has issued a handsome bulletin, No. 422, the 
aim of which is to present, in the shortest possible form, the infor- 
mation that flexible metallic conduit and flexible steel-armored 
conductors manufactured under the Greenfield patents are used suc- 
cessfully in finished buildings and in new structures under con- 
struction for almost any class of electric wiring. The volume con- 
sists entirely of illustrations wherein this material has been used. 
Supplementing each illustration is a brief paragraph giving such 
data as will indicate the location and type of the structure. 


J. G. WHITE & COMPANY, New York city, is building a re- 
enforced concrete power-house for the Waltham Gas Light Company, 
Waltham, Mass. The entire building is to be of reenforced con- 
crete construction, no exposed steel framework being used. Steam 
will be supplied by four 350-horse-power Sterling boilers, and sus- 
pended coal bunkers will occupy the upper half of the boiler room. 
The bunkers will be served by coal conveyers, and chutes from the 
bunkers operated by valves from the boiler-room floor will feed 
the coal to the furnaces. The main engine equipment will consist 
of two 500-kilowatt Parsons turbines direct-connected to Westing- 
house dynamos. 


NEW MANUFACTURING COMPANY. 


ALBANY, N. Y.—The Auto Telegraph Company, of New York 
city, with a capital of $10,000, to manufacture patented telegraph 
instruments, has been incorporated. The directors are Harrison 
M. Angle and Edward V. Fleming, of Brooklyn, and George S. 
Jacob, of Ocean Grove, N. J. 


PERSONAL MENTION. 


MR. E. L. SIMONDS has been made manager of the Stamford, 
Ct., office of the Southern New England Telephone Company. Mr. 
Simonds was formerly a solicitor for the company. 


MR. FRANK A. POLHEMUS, acting general manager of the New 
York & Long Island Traction Company, has resigned and will take 
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a similar position with a large syndicate in Cleveland, Ohio. Mr. 


Polhemus has been on Long Island since May, 1902. 


MR. H. F. STRATTON, who has for some time been connected 
with the principal office of the Electric Controller and Supply Com- 
pany, Cleveland, Ohio, has accepted the position of New York repre- 
sentative of the company with offices at 136 Liberty street. 


MR. W. L. BUSH, the retiring manager of the Pennsylvania Tele- 
phone Company, at Reading, Pa., was tendered a reception by the 
local employés of the company on the evening of Thursday, August 
31. Mr. Bush has accepted a position in the auditing department 
of the company at Harrisburg. 


MR. J. J. CARTY, chief engineer New York Telephone Com- 
pany, returned to his duties on Monday, September 11, after an 
extended trip to Great Britain and the Continent. Mr. Carty was 
accompanied by Mrs. Carty and his son, and has come back re 
freshed and reinvigorated. He arrived on the S. S. Etruria last 
Saturday. 


MR. ARTHUR F. HOWARD, for the past seven years assistant 
superintendent of the Portsmouth (N. H.) Electric Railway, has 
been ‘transferred to the position of assistant to the chief electrician 
of the Boston & Maine Railroad, with headquarters in Boston. Mr. 
Howard graduated from the Massachusetts Institute of Technology 
in the electrical course, 


MR. W. S. DORAN has been appointed manager of the power 
department of the Allis-Chalmers Company, Milwaukee, Wis. He 
will have charge of the company’s 
commercial affairs pertaining to 
reciprocating steam engines, steam 
and hydraulic turbines, condensers, 
gas engines, blowing engines for 
iron and steel blast-furnace service, 
and rolling mill engines. His head- 
quarters will be at the general 
offices of the Allis-Chalmers Com- 
pany, Milwaukee. Mr. Doran was 
formerly associated with the British 
Westinghouse Electric and Manufac- 
turing Company, Limited. He has 
had a thorough training and a 
widely varied experience, qualify- 
ing him to carry on this important 
work. Among the large contracts 
secured by Mr. Doran are the 
complete installation of the power 
and lighting plant for the Mid- 
land Railway at Heysham Harbor, England; the new Belfast 
(Ireland) tramways, and several large iron and steel works plants. 


MR. W. 8. DORAN. 


OBITUARY NOTICES. 


MR. WILLIAM B. GILL, formerly a district superintendent of 
the Western Union Telegraph Company, with headquarters in Phila- 
delphia, Pa., died on September 6 at Cheltenham, a suburb of 
Philadelphia. He was fifty-nine years of age. Mr. Gill entered the 
employ of the Western Union company as a messenger boy, and 
eventually became superintendent of the sixth district, which em- 
braces eastern Pennsylvania, southern New Jersey, Delaware and a 
portion of Maryland and Virginia. He retired in 1902. Mr. Gill 
was president and general manager of the Philadelphia Local Tele- 
graph Company, a director in several other companies, and at one 
time a vice-president of the Bell Telephone Company. 


MR. EDWIN R. WHITNEY, a well-known electrical engineer and 
promoter, formerly a resident of Manchester, N. H., died at the 
Margaret Pillsbury Hospital, in Concord, N. H., on Friday, Septem- 
ber 1. He had been ill for some time, and death was not unexpected. 
For several years Mr. Whitney has been carrying on a fight for a 
large sum of money—$1,000,000 or more—which he claimed was 
due him for his share in the development of the Shawinigan Water 
and Power Company, of Canada. Mr. Whitney was an electrical 
inventor and at the head of the Whitney Electrical Instrument 
Company, with a factory at Penacook. He was the inventor and 
patentee of a voltmeter and a number of other instruments for the 
measuring of electrical currents. 
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ANNOUNCEMENT —THB COMMERCIAL SIDE OF CENTRAL 
STATION DEVELOPMENT. 


At the Denver convention of the National Electric Light 
Association there was evident a strong undercurrent of feeling on 
the part of those into whose hands were entrusted the interests of 
both large and small central stations throughout the country, that 
the time had come when a concentrated effort should be made 
along lines which would bring the companies into more direct 
communication with prospective patrons. Itis a well-known fact 
that, taking advantage of the powerful lever of publicity, the 
older-line public service corporations have uprooted all manner 
of prejudice, and have made very rapid strides, not only in 
the larger cities, but in the small towns. 

The ELECTRICAL REvIEW has ever been in the forefront in 
presenting to its readers the technical development of central 
station practice. As a matter of fact, it can point with pride to 
the very large share it had in bringing into existence the 
National Electric Light Association, having issued the editorial 


call on its own initiative that assembled the first convention in 
Chicago in February, 1885. 
development of central station practice along lines of refined 


But however great may be the 


engineering, there must be an outlet for the utility produced, 
in order that further progress can be made. It is urgently 
necessary that every means be adopted to educate the public up 
to the possibilities of a wholesale use of electric current. In 
some of the larger cities the astute management has madc 
excellent use of legitimate methods of publicity to create a 
demand for current, which was quite necessary to improve the 
load-factor. 

It is to the end that there may be an interchange of ideas 
concerning methods of securing new business and retaining old 
business against the encroachments of other forms of power 
and illumination, that the ELEcTRICAL REVIEW will very shortly 
establish a Department under which will be classified the various 
methods by which companies throughout the country are making 
a bid for an increased sale of electrical energy. 

Central station managers throughout the world are invited 
to contribute their ideas upon this subject. The increase in the 
demand for current in any locality is bound to stimulate that 
Whether this Department will be continued 
depends very largely upon the interest which is manifested by 
the central station companies. From the present indications, 
however, there is a demand for service of this nature, ‘and we 
trust and believe that our efforts will be appreciated, and 
that they will receive the support of all the enterprising and 


demand elsewhere. 


progressive producers of electrical public service utilities. 


WATER POWER AS A FACTOR IN INDUSTRIAL 
DEVELOPMENT. 


- In a paper read before a recent meeting of the Pacific Coast 
Engineering Congress, Mr. Charles H. Baker dwelt upon the 
advantages accruing to any locality from the possession of a 
water power, and predicted that, other things being equal, a 
city thus fortunately situated would forge ahead of others. less 
fortunate. | 

Mr. Baker, in developing this idea, showed how the cost of 
power is a factor more or less important in all manufactured 
products, and that the cheapening of this item has been the 
great factor in the industrial progress of the world. M. Charvet, 
who has made a study of the subject, finds that a French laborer 
turning a crank, and receiving a pay of seventy cents per day, 
produces one horse-power-hour for eighty-five cents. Ranking 
next to the Frenchman is the ox turning a horizontal bar—a 
method still in use in eastern countries for grinding and crush- 
ing. This method produces one horse-power-hour at the much 
reduced price of twenty-three cents. Substituting a horse for 
the ox, the cost is reduced to something less than twenty cents. 
A steam engine, used in the inefficient way it is employed on 
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farms, produces a horse-power-hour for four cents. A gas 


engine is still cheaper. A windmill, when it works, gives one 


horse-power-hour for two cents; but a water power, when the. 


cost of installation is not over $160 per horse-power, can pro- 
duce a unit of work for one cent. 

The advantages of a cheap source of power will be admitted 
by all, but desirable as this may be, it is not always the most 
As Mr. Baker points out, the cost 


of manufactured articles involves the cost of power and the 


important consideration. 


cost of the material, and these vary in relative importance 
according to the nature of the article produced. In some indus- 
tries, notably the electrochemical industry, the cost of power is 
by far the most important item; hence such industries, to live, 
must locate near a source of cheap power. On the other hand, 
there are products in which the power item is of minor impor- 
tance, and in which a third item, not mentioned by Mr. Baker— 
namely, the cost of transportation—may be even more impor- 
tant. These three factors, as well as the cost of labor, must be 
studied comparatively when sceking a location for a factory. 
It is a well-known fact that when the first large Niagara Falls 
power plant was planned, the builders anticipated a movement 
to that vicinity of a large number of manufacturing industries. 
In this they have not been disappointed, but the industries 
attracted there are not those at first expected. Niagara Falls 
has become a centre for large electrochemical establishments, in 
which the power cost is the most important item. There are 
other industrics also using large amounts of power which have 
not gone there because, to them, it is more important to be 
nearer to the source of raw material, or, in some cases, to the 
market. 

In California the high price of coal makes the water powers 
the more valuable, but this high price of coal is due, not to the 
cost of material nor of labor, but to the cost of transportation. 
Even in the cities of the East, where the coal mines are not more 
than a few hundred miles off, the cost of haulage is greater than 
that of the coal at the mines. 

It is one of the triumphs of electrical engineering that it has 
made possible the utilization of our water powers, and has thus 
added to our resources a never-perishing source of power. Not 
until high-voltage transmission became practicable was it pos- 
sible to use more than an insignificant fraction of our water 
powers. To-day cities fifty or one hundred miles away from 
waterfalls are depending largely upon them for their power. 
This is notably the case in California, Oregon and other western 
states, where San Francisco, Portland and Seattle see a bright 
future dawning, which has been made possible only by this great 
development. They are fortunate in having a cheap supply of 
power combined with the many other advantages of the electric 
motor. In other cities, less fortunately placed as regards cheap 
power, the advantages of the electric drive are no less realized, 
and in order that these may be obtained at not too great expense, 
large power plants are erected, which depend for their operation 
on coal mined at a distance and hauled to them. These cities, 


while possibly paying more for their power, enjoy advantages 


-can reach without ladders. 
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which the western citics have not; and until these are more than 
balanced by the increase in the cost of fuel, they need not be 
greatly alarmed. Of course, other things being equal, the city 
having the cheaper power will outstrip the others; but it is very 
seldom, if ever, that other things are equal... ` 
INCONVENFENT POWER-PLANT LAYOUTS. 

The final design of. most. modern power plants is the result 
of various compromises in which the object of the engineers is 
too high a first cost. The layout of equipment is often a very 
difficult problem on account of space limitations. It is important 
to remember that the operating convenience of the installation 


depends in large measure upon the relative location of the coal 


-and ash pockets, the boiler, pump and engine rooms. There is 


not much advantage, for example, in providing numerous valves 
to increase the flexibility of the piping system unless the valves 
are for the most part place:l in sjiuations that the attendants 
In the large central stations the 
operation of remote valves by small motors of two or three horse- 
power is growing in favor, and the saving in time and labor is 
considerable. To close a large outboard exhaust valve with a 
thirty-inch spindle by hand means at least five minutes of hard 
muscular effort, to say nothing of the trouble of climbing to 
the height of the valve wheel; whereas with a small motor the 
work can readily be done in twenty-five seconds. 

It is generally realized in large. work that coal should be 
handled as little as possible hetween the bin and the furnace, 
and yet in many installations, in office buildings and other mer- 
cantile houses, great inconvenience is found in the fuel supply. 
A recent plant for office building service illustrates this. The 
boiler room is placed beyond the engine room in such a way 
that all the coal has to be hauled in hand-barrows past the latter 
over a run of some fifty feet; the machine room containing the 
electric elevator motors and automatic controlling switchboards 
is much nearer the boilers than it is to the generators ; the 
engine room is located under the sidewalk gratings through 
which the dust of the street and the dirt from the coal supply 
wagons fall, and the ashes have to be hauled by hand from 
the boilers through the engine room before they can be removed 
on a hydraulic hoist to the street. 

Such a design means increased depreciation from the fine 
dust which settles constantly upon the machinery; increased 
exertions on the part of the firemen and engineers to handle 
the fuel supply, keep the equipment clean and properly dis- 
pose of wastes, and greater cable-runs with extra first cost and 
higher power losses between ihe main switchboard and the ele- 
vator panels. If the boilers had been placed next the coal bin, 
and the engine room next the boiler and flanked by the elevator 
room, the convenience of operation would have been much 
improved over the present arrangement. The idea that attend- 
ance is a constant charge and that it makes little difference 
whether a man is wheeling ashes or sitting in the boiler room 


with his eye upon the sieam gauge and water column is out of 
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harmony with the best views of to-day, which see in improved 
operating convenience the releasing of skilled labor for better 
inspection work and resulting broader economy of plant opera- 
tion. 


THE SPREAD OF THE MOTOR DRIVE. 

Undoubtedly, one of the most important industrial develop- 
ments of recent years has been the introduction of the electric 
motor into factory driving. This was accomplished only after 
a severe struggle on the part of those who believe that where 
there are a number of machines operated independently of one 
another the electric motor, on the whole, offers the cheapest 
and best means of driving them. Many obstacles were en- 
countered that had to be overcome before the factory operators 
realized that there was truth in these assertions, for they at 
first compared the various systems of driving purely on a basis 
of the cost of power, not realizing that there were other factors 
involved equally, if not more, important than this one. But the 
truth of this is seen now, and the electric drive has become 

practically the standard for shop operation. - 
`” Before the acceptance of the motor for factory work had come 
about the electric motor had been adopted as the best driving 
mechanism in another field: that of city traction. This had 
been brought about only after numerous trials and many fail- 
ures, the difficulties contended with being somewhat different 
from those met in introducing the motor into factories. In 
developing the electric railway the problem was one of devising 
a suitable system. It was necessary first to find an arrange- 
ment of parts that would be simple and yet reliable, and theu 
to construct a motor which would not go to pieces under the 
conditions of exposure and neglect to which it would be sub- 
jected. The problem of introducing the motor drive into 
factories was, on the other hand, one of meeting the demands 
of the factory owner in such details as speed variations and 
uniformity of driving, as a reliable motor had already been 
produced. | 


Not content with the city traffic, the electric drive is extend- | 


ing itself further into the country, and is even trespassing upon 
the steam railway track. Not satisfied to be acknowledged as 
the standard for factory driving, the electric motor is edging 
its way further and further from the factory. It is becoming 
a valuable assistant of the workman in the small shop, and is 
finding a home in the fine residence. Wherever power is 
required, whether in small or large quantities, the electric motor 
asserts its advantages and claims at least a hearing, if not a 
trial. l The dentist and the barber find it of valuable service. 


It drives the sewing machine at home, as well as pumping the 


water for the country house, chopping feed in the barn, and 


driving the churn. It runs the elevators in our office buildings, 
and drives the little fan which makes life bearable during the 
hot summer days. It ventilates the stuffy workroom and keeps 
the air in the restaurant fresh and sweet. | 

Having conquered a large part of the surface of the ground 


and the air above—at least, so high as our buildings and ele-. 


vated roads reach—it has invaded the lower regions and is 
rapidly becoming the standard for mining work, where it not 
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only hauls the coal or ore out, but drives the tools for loosen- 
ing it from its bed. In this latter field it seems to be driving 
out compressed air, for in spite of the incidental advantage that 
the latter system has in that it discharges a certain amount of 
air at the point where work is being done, this, on the whole, 
is of little consideration; mines must be ventilated anyhow. 
The most important considerations affecting the tools are reli- 
ability and flexibility, and here the electric motor carries the day. 

Wherever modern industry extends we find the electric motor 
It is undoubtedly applied in 
In fact, it 
promises to become shortly the standard motive mechanism of 
the world, taking over to itself all branches of work, with but 
few exceptions. How few these will be no one can now say. 


working side by side with man. 
more varied uses than any other power machine. 


M MMM 


THE TELEPHONE QUESTION IN FRANCE. 

The telephone situation in France has reached a serious 
stage. The telephone department has been unable to keep up 
with the increasing demands for service, and much of its present 
equipment is antiquated. The result is that the system is under 
a cloud, and telephone users are loud and vigorous in their com- 
plaints. They feel that they already pay an excessive rate, 
and in return get very unsatisfactory service. Not only are 
there not sufficient lines connecting Paris with important 
industrial centres, but it is difficult for one subscriber to get 
in communication with another anywhere. This being the state 
of affairs, telephone users in Paris have formed an association, 
with a view of pressing their claims for better service and 
demanding that they be given their dues. 

The telephone department has had little means at its com- 
mand for improving the situation, and it seems that it has not 
been sufficiently vigorous in pressing its claims before the 
French parliament. It has let matters drift along, and been 
satisfied with spreading the small funds given it as far and as 
thinly as it could. It is now demanded by the French telephone 
users that the telephone department lay the telephone situation 
plainly before parliament, and demand that it be given sufficient 
funds to put the system on its feet again. The sum required for 
this is not small, since not only must the system be greatly ex- 
tended to meet the increasing demands, but a good part of the 
apparatus now used must be condemned. 

The situation here is perhaps typical of what must be 
expected when a public service of this kind is operated by the 
The difficulty of obtaining sufficient money to 
keep the system in the most approved condition is not small, 
and when to this is added the necessity of proving to a captious 
assembly, the various parts of which have irons in the fire, that 
the apparatus now in use is not satisfactory and must be thrown 
away, the situation becomes even more difficult. Legislatures 
are apt to be careless in small money matters, and then try to 
save the situation by denying large funds where they are most 
needed. The public utilities publicly operated are notorious for 
the poor service given. We need more light on the experience 
of other countries in this matter, as in general it is cheaper 
to learn by the experience of others. But many of us will not 
believe a fire is hot until we are burned. 


government. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER III. 


NATURE OF THE CORPUSCLE—THE ELEC- 
TRICAL THEORY OF MATTER. 


The conception of the corpuscle as origi- 
nally advanced is that it is a small piece 
of matter having a mass about 1/770 of 
that of the hydrogen atom, and carrying a 
unit negative charge of electricity, which is 
exactly the same as that carried by any 
univalent anion, such as the chlorine ion 
in solution. The corpuscle is thus both 
material and electrical in its nature. 

We shall now take up Thomson’s study 
of the corpuscle itself, and see how the 
original conception has been modified and 
the reasons for the view that we hold at 
present. 

Let us first ask what reason have we 
for supposing that the corpuscle contains 


any matter at all? How do we know that 


it is anything but electrical energy? The 
answer would be that the corpuscle has 
both mass and inertia, and therefore must 
contain matter, since matter only has 
these properties. We shall now see whether 
this line of reasoning is valid. 

In a paper published more than twenty 
years ago, J. J. Thomson at least raised 
the question as to whether inertia itself is 
not of electrical origin, and Townsend 
showed that the charge on a moving 
sphere must have inertia, since it would 
produce an electromagnetic field of force 
in moving through the ether. The mass 
of such a charged sphere would, then, be 
greater than that of the same sphere when 
uncharged. 

Thomson showed that the particle must. 
move very rapidly in order to have appre- 
ciable changes in its mass. Indeed, it 
must move with a velocity that is com- 
parable with that of light, in order to pro- 
duce measurable changes in its mass. 

While the ordinary cathode rays move 
with a velocity which is only about 3X 10° 
centimetres per second, the particles shot 
off from radium have a velocity as high as 
2.8 X 10?°, which is nearly that of light 
itself = 3 X 101°. If the velocity with 
which the charge moves has any effect on 
its mass, we would expect that the mass 
af these rapidly moving particles would 
be greater than that of the same particles 
when moving less rapidly. This question 
has been answered by the experiments of 
Kaufmann. He determined the value of 


s for these more rapidly moving parti- 
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cles, by means of the method already de- 
scribed, using the magnetic and electrical 
deflections. He found values as lọw as 
0.63 X 107 for the most rapidly moving 
particles. Since e is constant, the charge 
being the same independent of the veloc- 
ity, it follows that the mass of the rapidly 
moving charged particle is greater than 
that of the more slowly moving charged 
particle in the cathode ray. 

Kaufmann’s experiments went farther. 
By means of the electric and magnetic de- 
flections, he determined the values of 


< for the different particles shot off from 


radium with different velocities. He ob- 
tained the following results: The veloci- 
ties v are divided by 10°, and the values 


of 2 by 107, for convenience. The fol- 


lowing figures give us the relative values, 
which are all that we desire at present: 


> e 

Y f — 

m 
2.36 1.31 
2.48 1.17 

2.59 0.975 

2.72 0.77 
2.83 0.63 


It is obvious from the above data that 
as the velocity of the charged particle in- 


e I 
creases, the value of ae decreases. Since 


the value of the charge, e, remains con- 
stant, independent of the velocity, it fol- 
lows that the mass m, becomes greater 
and greater as the velocity of the charged 
particle becomes greater. 

The experiments of Kaufmann show 
conclusively that the mass of a charged 
particle changes with the velocity of the 
particle, increasing as the velocity ‘in- 
creases. In a word, a part of the mass 
of the particle, at least, 1s of electrical 
origin. | 

This would naturally raise the question, 
what part of the mass is electrical? Is 


it possible that all mass is electrical? 


Thomson has thrown light on this ques- 
tion in the following manner. When the 
corpuscle moves slowly the mass, as we 
have seen, does not depend on the veloc- 
ity, and does not, therefore, change with 
the velocity. When, on the other hand, 


the velocity of the corpuscle approaches 


the velocity of light, the mass varies with 
the velocity, as is shown by the resulta 
of Kaufmann. On the assumption that 
the whole mass of the corpuscle is elec- 
trical, Thomson has calculated the ratios 
of the masses of the particles, moving 


with high velocities, but with different ve- | 
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locities as in the experiments of Kauf- 
mann, to the constant mass of a slowly 
moving particle; and compared the results 
with those found experimentally by Kauf- 
mann. The following table shows the re- 
sult of the comparison. In column I are 
the velocities in centimetres per second ; 
column II are the calculated ratios, and 
column III the experimental values of 
Kaufmann: 


I ui HI 
Velocities, cies’ ee 
2.86 x 101° 1.65 1.5 
2.48 X 101° 1.88 1.66 
2.59 X 101° 9.04 3.0 
2.72 X 102° 2.48 2.42 
2.85 x 101° 8.09 8.10 


The agreement between the calculated 
and observed values is surprisingly good. 
This is a strong argument in favor of the 
correctness of the assumption on which 
the calculation is based, viz., that the 


_ whole mass of the corpuscle ts electrical. 


If the whole mass of the corpuscle is 
electrical, why assume that the corpuscle 
contains any so-called matter at all? All of 
the properties of the corpuscle, including 
the two properties that we have been ac- 
customed to associate with matter, inertia 
and mass, are accounted for by the elec- 
trical charge of the corpuscle. Since we 
know things only by their properties, and 
since all of the properties -of the 
corpuscle are accounted for by the elec- 
trical charge contained in it, why assume 
that the corpuscle contains anything but 
the electrical charge? It is obvious that 
there is no reason for doing so. 

The corpuscle is, then, nothing but a 
disembodied electrical charge, containing 
nothing material, as we have been accus- 
tomed to use that term. It is electrical 
energy, and nothing but electrical energy. 


_ With this new conception a new term was 


introduced, and, now, instead of speak- 
ing of the corpuscle we speak of the elec- 
tron, The electron is, then, a disem- 
bodied electrical charge, containing no 
matter, and is the term which we shall 
hereafter use for this ultimate unit, of 
which we shall learn that all so-called 
matter 1s probably composed. 

If the electron contains nothing that 
corresponds to our ordinary conception of 
matter, and since the same electron can 
be split off from the atoms or molecules 
of all substances, the question naturally 
arises, is not all so-called matter made 
up of these electrical charges or electrons? 
Is not all matter of an electrical nature? 
There is a large amount of evidence, 
part of which has already been furnished, 
which answers this question in the affirma- 
tive. Indeed, this conclusion is accepted, 
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at least tentatively, by a large number of 
the leading Physicists and Physical Chem- 
ists the world over. 


THE ELECTRON THE ULTIMATE UNIT OF 
MATTER. 


According to the above theory the 
electron is the ultimate unit of all matter. 
The atoms are made up of electrons, or 
disembodied electrical charges, in rapid 
motion; the atom of one elementary sub- 
stance differing from the atom of another 
elementary substance only in the number 
and arrangement of electrons contained in 
vt. Thus we have at last the ultimate unit 
of matter, of which all forms of matter 
are composed, and the remarkable feature 
is, that this ultimate unit of which all 
matter is composed is not matter at all, 
as we ordinarily understand that term, 
but energy,—electrical energy. 

This recalls a paper published a num- 
ber of years ago by Ostwald, on “The 
Overthrow of Scientific Materialism” 
(Die Ueberwindung des Wissenschaft- 
lichen Materialismus”), which made 
an impression at the time that it ap- 
peared, or rather a number of impressions. 
The arguments and conclusions in this 


paper were accepted by some without. 


question, and were severely criticised by 
others, especially by the mathematical 
physicists of Germany. Whatever our 
opinion of the paper as a whole, there is 
one point at least, brought out so clearly, 
that there can scarcely be any question 
about it, and that is, that matter is a 
pure hypothesis. 

What we know-in the universe, and all 
that we know, is changes in energy. In 
order to have something to which we can 
mentally attach the energy, we have 
created, in our imagination, matter. 

Matter, then, is a pure hypothesis, and 
energy is the only reality. We are ac- 
customed to take exactly the opposite 
view, and regard matter as the reality, 
and energy as hypothetical. If Ostwald ac- 
complished nothing else by the paper in 
question than the mere calling attention 
to the hypothetical nature of matter, he 
made an important contribution ` to 
science. 

It should also be noted that for a long 
time Ostwald has insisted not only that 
matter is a pure hypothesis, but there is 
not the least evidence for its existence, as 
we ordinarily understand the term. It is 
interesting to note that Thomson has 
reached the same conclusion, as the re- 
sult of one of the most brilliant series 
of experiments that have ever been car- 
ried out in any branch of experimental 
science. We thus have a direct experi- 
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mental verification of a conclusion, the 
importance of which it is difficult to over- 
estimate. 


EARLIER ATTEMPTS TO UNIFY MATTER. 


Perhaps the most important bearing of 
the electron is that it furnishes us with 
the ultimate basis of all matter. The im- 
portance of securing such an ultimate 
unit is shown by the number of attempts 
that have been made in this direction. One 
of the first noteworthy efforts we owe to 
the chemist Prout. 
determinations of the atomic weights of a 
number of the more common elements had 
been made, it appeared that when these 
values were expressed in terms of the 
atomic weight of hydrogen as unity, 
they were all nearly whole numbers. In- 
deed, the deviations at first discovered 
were hardly greater than the experimental 
errors. 

This led Prout, as early as 1815, to 
propose the theory that hydrogen is the 
ultimate element, of which all other ele- 
mentary substances are made. The atoms 
of all other elements are simply condensa- 
tions of hydrogen atoms, the number of 
hydrogen atoms contained in an atom of 
any element being expressed by the atomic 
weight of the element in terms of hydro- 
gen as unity. 

This hypothesis of Prout accounted for 
all the facts that were known at the time 
when it was proposed, and it is a praise- 
worthy attempt to solve the problem of 
the relation between the various chemical 
elements. 

As experimental methods became more 
refined, and atomic weights more accu- 
rately determined, it gradually became ob- 
vious that the atomic weights of even 
some of the more common elements are 
not whole numbers in terms of hydrogen 
as one, but differ very appreciably from 
whole numbers. Indeed, the atomic 
weights of some elements fall almost half- 
way between whole numbers. This was, 
of course, a deviation too large to be ac- 
counted for on the basis of experimental 
error, and was, therefore, the death blow 
to the hypothesis of Prout as it was origi- 
nally proposed by its author. 

Subsequent suggestions by Marignac 
and others to make the half-atom of hy- 
drogen, or even the quarter-atom, the basis 
of all matter, did not increase scien- 
tific respect for the hypothesis of Prout. 
Having once begun to divide the hydro- 
gen atom the process could be continued 
indefinitely, and thus the theory could 
be, and was for a time, brought into dis- 
repute. 

It must not, however, be forgotten that 


After fairly accurate | 
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if to-day we take those chemical elements 
whose atomic weights are most accurately 
determined, and calculate the atomic 
weights on the basis of oxygen = 16, 
which is the system now in general use, 
we will find that a very large proportion of 
the atomic weights are so close to whole 
numbers that the deviations can be ac- 
counted for on the basis of probable ex- 
perimental errors. 

Such an examination was recently made 
by the Hon. R. J. Strutt, who pointed out 
that the number of elements whose atomic 
weights are whole numbers is many times 
too large to be accounted for on the basis 
of chance. 

Taking all of the facts into account, we 
recognize, of course, that the hypothesis 
of Prout, either as ariginally proposed, or 
as subsequently modified, is not rigidly 
true; but we still feel intuitively that 
there is something in it. The coinci- 
dences are far too numerous to be at- 
tributed to mere chance. 


OTHER RELATIONS BETWEEN 
MENTS. 


THE ELE- 


A number of other attempts have 
been made to point out relations between 
the atoms of the different chemical ele- 
ments, with the hope of finding something 
in common between them. Dobereiner 
early noticed that of three closely related 
chemical elements, the atomic weight of 
the second heaviest element is almost ex- 
actly the mean of the atomic weights of 
the lightest and heaviest elements of the 
group of three. A few examples will make 
this clear. Take the three elements, cal- 
cium, strontium and barium. The atomic 
weight of calcium is 40.1; the atomic 
weight of barium is 137.4. The mean of 
these two values is 88.7, and the atomic 
weight of strontium is 87.6. To take 
an example from the negative ele- 
ments, the above being taken from the 
positive, let us choose sulphur, selenium 
and tellurium. The atomic weight of 
sulphur is 32.1; that of tellurium 127.0. 
The mean of these two values is 79.6, 
while the atomic weight of selenium is 
79.2. 

Relations such as these are, of course, 
purely empirical, and their meaning is 
entirely unknown, yet they are, to say the 
least, suggestive. 

We now come to the great generaliza- 
tion of Newlands, Mendeléeff and Lothar 
Meyer, known as the Periodic System. 
This is the only attempt thus far made to 
coordinate all of the chemical elements 
into one comprehensive system. The sys- 
tem is too well known to be discussed 
at any length in the present connection. It 
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is referred to here to call attention to the 
most serious effort that has ever been 
made to discover general relations holding 
for all of the chemical elements. 

It is well known that in the Periodic 
System the chemical elements are ar- 
ranged in the order of their increasing 
atomic weights. It is not only found that 
the chemical and physical properties of 
the elements are a function of their 
atomic weights, but a periodic function 
of the atomic weights.. If we arrange 
the elements according to the above princi- 
ple, in groups of seven, allowing the 
eighth element to fall under the first, it 
is well known that the elements with 
chemically allied properties will fall in 
the same vertical columns. 

It would lead us too far in this con- 
nection to point out the many and inter- 
esting chemical relations brought out by 
the Periodic System, and, perhaps, what 
is even more important, the relations be- 
tween the atomic weights of the elements 
and their physical properties. It is suf- 
ficient to note here that such relations do 
exist, and that these are of a general char- 
acter, embracing practically all of the ele- 
ments known to the chemist. 

The writer is in no sympathy with the 
attempt that is being made in certain di- 
rections to belittle and cast into the back- 
ground the Periodic System. Of course, 
every one must recognize that the sys- 
tem is incomplete. Indeed, it is not 
only far from being complete, but leads 
in places to inconsistencies. Yet the 
Periodic System is a great generalization, 
which coordinates an enormous number of 
otherwise disconnected facts, and has 
done more towards placing inorganic 
chemistry upon a scientific basis than all 
the other generalizations together, that 
were proposed up to 1885. Indeed, it 
was the philosophy of inorganic chemistry 
for a comparatively long period, and has 
far from lost its usefulness at present. 
As we shall see, it again comes to the 
front in connection with the electron the- 
ory of matter that we are now discussing. 

These are some of the more important of 
the earlier attempts to discover connec- 
tions and relations between the different 
chemical elements. None of these, with 
the exception of the hypothesis of Prout, 
can be said to have attempted to solve 
the problem of the nature of the chemi- 
cal elements, even as referred to some one 
known element as the standard. 

In the above very brief review of the ef- 
forts that have been made to establish 
connections between the various chemical 
elements, a number of pure speculations 
by the ancients have been omitted. Most 
of these are only of historical interest 
and, since they do not admit of experi- 
mental test, are of little or no scientific 
importance. 

We shall turn now to the electron theory 
of matter, and study some of its appli- 
cations. 
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CONVENTIONS OF STREET RAILWAY 
ASSOCIATIONS. 


STREET RAILWAY WEEK AT PHILADELPHIA, 
PA., BEGINNING SEPTEMBER 25. 


The annual meeting of the American 
Street Railway Association will be held 
at Philadelphia, Pa., on Wednesday and 
Thursday, September 27 and 28. An im- 
portant part of the proceedings of this 
convention will be the consideration of 
the questions relating to a more complete 
and perfect organization. The American 
Street Railway Association and the various 
associations affiliated with it in 
street and interurban railway work 
will undertake to ratify an amended 
constitution and by-laws which will 
govern the parent organization and 
the organizations tributary to it. In pur- 
suance of a resolution passed at the last 
annual meeting of the American Street 
Railway Association, held at St. Louis, 
Mo., a joint committee of the various 
organizations has been hard at work pre- 
paring a new plan of organization. 
The American Railway, Mechanical 
and Electrical Association will hold its 
convention in Philadelphia, September 25 
and 26. The following programme has 
been announced. 

MONDAY MORNING, SEPTEMBER 25. 


Eight forty-five o'clock, registra- 
tion of delegates, South Building, 
Philadelphia Museum. Ten o’clock, 


address of welcome by Mayor John 
Weaver. Address by the Hon. W. 
Caryl Ely, president of the American 
Street Railway Association. Annual ad- 
dress by the president. Report of execu- 
tive committee. Report of secretary and 
treasurer. 

MONDAY AFTERNOON, SEPTEMBER 25. 

The following papers will be read and 
discussed: “Power Distribution,” C. H. 
Hile, Boston; “The Power-Station Load- 
Factor as a Factor in the Cost of Opera- 
tion,” L. P. Crecelius, St. Louis; “Re- 
port of the Committee on Controlling Ap- 
paratus,” J. S. Doyle, New York city, 
chairman. 

TUESDAY MORNING, SEPTEMBER 26. 

“Report of the Committee on Way Mat- 
ters,’ F. G. Simmons, Milwaukee, chair- 
man; “Report of the Committee on Main- 
tenance and Inspection of Electrical 


Equipment,” William Pestell, New York 


city, chairman; a paper entitled “The 
Power-House,” by Fred N. Bushnell, 
Providence, R. I. 
TUESDAY AFTERNOON, SEPTEMBER 26. 
Paper, “The Track Brake,” F. F. Bod- 
ler, San Francisco; discussion of question 
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box; reports of special committees; elec- 
tion of officers. 

The ninth annual convention of the 
Street Railway Accountants’ Association 


of America will be held on September 28, 
29 and 30. The annual address of the 
president will be delivered on Thursday, 
September 28, at 2 P. M. Following this 
will come the report of the executive com- 
mittee, the report of the secretary- 
treasurer, the appointment of committees 
on nominations and on resolutions, and 
the report on the proposed reorganization 
of the American Street Railway Associa- 
tion. ; 

On Friday, September 29, at the morn- 
ing session, reports will be heard from 
the various standing committees. 

On Friday, at 2 P. M., the following 
papers will be read: “The Cost of Carry- 
ing a Passenger,” C. S. Tingley, Philadel- 
phia; “Interurban Fare Collections.” 
Irwin Fullerton, Detroit; “Interurban 
Ticket Accounting,” J. H. Pardee, Can- 
andaigua, N. Y.; “Accounting with Four 
Departments,” H. M. Beardsley, Elmira, 
N. Y 


On Saturday, September 30, at the 
morning session, unfinished business will 
be taken up, the reports of the resolutions 
committee and the committee on nomina- 
tions will be received, to be followed by 
the election and installation of officers. 
< 


The Colorado Electric Light, Power 


and Railway Association. 

The third annual convention of the 
Colorado Electric Light, Power and Rail- 
way Association was held at Glenwood 
Springs, Col., September 18, 19 and 20. 
The following programme was an- 
nounced : 

1. Roll call and presentation of candi- 
dates. 

2. Reading of the minutes of the last 
meeting, unless passed by the unanimous 
consent of the association. 

3. Address by the president. 

. Reading of papers and discussion. 

. General business. 

. Report of the executive committee. 
. Report of the secretary and treasurer. 
. Report of the finance committee. 

. Report of the membership commit- 
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tee. 

10. Report of the advisory committee. 

11. Report of special committees. 

12. The election of officers and the ex- 
ecutive, finance, membership and advisory 
committees. 

The following papers were presented: 
“Notes on an Up-to-Date Substation,” 
A. M. Ballou; “A New High-Candle- 
Power Incandescent Lamp,” C. B. Mahaf- 
fey; “The Application of Electric Power 
to Gold Dredging,” J. F. Dostal; “Iso- 
lated Plants,” H. L. Wolfenden; “Getting 
New Business,” R. L. Goodale; “The Mer- 
cury Arc Rectifier,’ G. N. Robinson; 
question box. 
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ON THE COST OF IRRIGATION BY ELEC- 
TRICALLY DRIVEN PUMPS FROM 
TRANSMISSION SERVICES.' 


BY W. W. WHEELER. 


When a transmission system arrives at 
that inevitable stage of development 
wherein it reaches into outlying farming 
communities for the purpose of building 
up a pumping load as well as of develop- 
ing the productiveness of the country that 
is to be tributary to its lines, the ques- 
ton that is most frequently asked is: 
“What will it cost to irrigate an acre of 
land with water pumped by electrical 
power ?” 

To answer this question with any close 
degree of accuracy requires an intimate 
knowledge of the conditions which prevail 
regarding several factors—namely, the 
cost of power, the character of the lands 
to be irrigated, and the depth from which 
the water must be raised. My own ex- 
perience is mainly confined to the terri- 
tory covered by the transmission circuits 
of the Northern California Power Com- 
pany, operating in that portion of the 
northern part of the Sacramento valley 
contained in portions of Shasta, Tehama 
and Glenn counties in Northern Cali- 
fornia, an experience which this paper 
reflects, 

In the popular mind irrigation implies 
a gravity or surface catchment for de- 
livering water to the land, but in recent 
years pumping has become more and more 
recognized by engineers as the most eco- 
nomical means for supplying water for 
all irrigating purposes, and it is destined 
to grow in importance as the cost of 
power becomes less through the develop- 
ment of transmission enterprises. Lands 
that lie beyond the economic reach of 
gravity supplies of water are often entirely 
reclaimable by pumping, and numerous 
cases exist where both systems are avail- 
able for use, but in practically every case 
the advantage as to cost and operating 
expense is found to be on the side of the 
pumping plant. The vagaries of the wind 
make the windmills unreliable, gasoline 
engines though very efficient as to fuel 
consumption require great care and are 
expensive to install, steam power is not 
to be considered except in large units be- 
cause of the heavy first cost and the ex- 
pense of operation and attendance, but 
with electric power rests every advantage 
in cheapness of installation and operation. 
These plants require practically no attend- 
ance and the power is reliable. 


? Paper read before the electrical transmission section 
of the Pacific Coast Engineering Congress, Portland, 
Ore., June 20-30, 19065. 
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Of the many types of pumps available 
and in use for irrigation the most com- 
mon perhaps is the centrifugal pump, 
which is made on the Pacific coast in 
standard sizes ranging from two inches 
to fifteen inches in suction and discharge 
pipe diameters, and on special order can 
be made in any size required. The first 
cost for a complete electric motor and 
centrifugal pumping plant will depend 
on the size of the plant and the type of 
motor used. For small plants capable of 
irrigating one hundred acres or less, the 
first cost will usually range from twelve 
dollars to fifteen dollars per irrigated acre, 
while the cost of operation will be found 
to vary from two dollars and seventy-five 
cents to three dollars and seventy-five 
cents per irrigated acre. 

In this connection it will be of interest 
to refer to an estimate recently made by 
the United States Geological Survey for an 
extensive pumping system designed to irri- 
gate some 300,000 acres of land in the San 
Joaquin valley, of California. This esti- 
mate indicated the first cost of the plant 
to be about four dollars per acre, and the 
annual cost of operation and maintenance 
to be fifty cents per acre-foot, or approxi- 
mately one dollar per year per acre irri- 
gated. When it is borne in mind that the 
average cost of installation of gravity 
supply systems in California has been 
about thirteen dollars per acre, and that 
the annual charge for irrigation averages 
one dollar and sixty cents per acre, the 
great possibilities of pumping can be 
appreciated. 

The circuits of the Northern California 
Power Company extend down the Sacra- 
mento valley from Redding ag far as Vina 
in Tehama County on the east side of the 
Sacramento river, and Willows, Glenn 
County, on the west side, and as a general 
statement it may be said that within this 
great district land can be irrigated for one 
hundred days, which covers the period of 
the year during which irrigation is nec- 
essary, at a cost of two dollars and fifty- 
four cents per acre. In this the water 
which will be distributed is equivalent to 
a twenty-four-inch rainfall. This esti- 
mate is based on water being lifted from 
a depth of thirty feet to irrigate a tract 
of one hundred acres of land, and the ex- 
penditure necessary for so doing would 
amount to fifteen dollars an acre for the 
installation of a centrifugal pump direct- 
driven by a fifteen-horse-power induction 
motor. The cost for power for this period 
of one hundred days in the territory de- 
fined, is at the rate of thirty-five dollars 
per horse-power-year, and the cost for 
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maintenance is practically nothing. In 


, fairness, however, due cognizance must be 


taken for the interest on the money in- 
vested and as the cost per acre for a pump- 
ing plant to irrigate a one-hundred-acre 
tract is fifteen dollars, the interest on 
this investment for one year at six per 
cent is ninety cents. This amount should 
be added to the two dollars and fifty-four 
cents paid for power, making the total 
cost per acre for the irrigation necessary 
during one year to be three dollars and 
forty-four cents. If to this be added tne 
very liberal estimate of six cents per acre 
for incidentals, the total cost will not be 
far from three dollars and fifty cents per 
acre per year. 

Some specific instances will prove con- 
vincing: at Redding there is a pumping 
plant consisting of a fifty-horse-power 
type C Westinghouse induction motor, 
belted to an eight-inch horizontal centrif- 
ugal Jackson pump that delivers eighty 
miners’ inches of water under a pressure 
of twenty-four pounds per square inch, and 
with a suction lift of fifteen feet, through 
4,500 feet of eight-inch riveted pipe. 
This plant supplies water for gardens, 
orchards and alfalfa lands, and the water 
is sold at the rate of ten cents per inch 
per twenty-four-hours’ service. 

About one mile south of Redding a 
seven and one-half-horse-power type C 
induction motor, belt drives a four-inch 
Jackson centrifugal pump of the vertical 
tower type, which lifts 275 gallons of 
water a minute to a height of twenty-seven 
feet for the irrigation of twenty-five acres 
of alfalfa. This plant was installed 
about three years ago and the owner is 
authority for the statement that during 
the first year of its operation the increased 
productiveness of the land, because of 
irrigation, enabled him to clear enough 
therefrom to pay for one-half of the first 
cost of the plant in addition to his yearly 
power bill amounting to $175. 

About a mile further down the Sacra- 
mento river a somewhat similar plant is 
being installed. This plant consists of a 
ten-horse-power type C motor belted to a 
No. 5 Gould centrifugal pump which will 
lift water to a height of thirty-two feet 
for the irrigation of fifteen acres of alfalfa 
and six acres of garden land. 

At Anderson the Bellevue Irrigation 
Company is operating a fifty-horse-power 
type C induction motor, which is direct- 
connected to a ten-inch Krough “Patented 
California pump” having a double eight- 
inch suction and a ten-inch discharge 
opening. This equipment, which is ee- 
curely anchored to bed-rock, is placed 
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over the water on a platform that is 
eight feet above the low-water mark. The 
two suction pipes project about three fect 
below the surface of low water and are 
surrounded by floating wooden platforms. 
the purpose of which is to prevent the for- 
mation of whirlpools and the sucking of 
air into the pump. The discharge pipe, 
which is eighteen inches in diameter and 
fifty-four feet long, is made of No. 16 
steel with flanged joints bolted together 
and connected to the pump by means of 
a taper joint. This plant shows an eff- 


ciency of seventy-two per cent and dis- 


charges 489.8 cubic feet of water per 
minute into a large wooden box located 
at the head of the ditch leading to the 
reservoir. This ditch is 1,800 feet in 
length, and for a distance of 600 feet it 
is built up eight feet above the ground. 
Its grade is one-eighth of an inch to the 
rod, and measures seven feet across the 
top, four feet across the bottom, with a 
depth of three and one-half feet. The 
reservoir, which is nearly circular in form 
with a diameter of 200 feet, was formed 
by scraping up dirt and throwing it up 
into a levee, and when filled holds approxi- 
mately 160,000 cubic feet of water. The 
main canal leading from the reservoir 1s 
7,850 feet long, ten feet wide and four 
feet deep, and at its lower end there are 
three measuring boxes each feeding lateral 
ditches for distributing water over some 
400 acres of prune orchard and 100 acres 
of alfalfa. Water from this system is sold 
at the rate of ten cents per miners’ inch, 
under a four-inch pressure per twenty 
hours. It may be added that in or about 
Anderson there are several small pumping 
plants, ranging in capacity from one-half 
to two horse-power. 

At Cottonwood there are also several 
small plants of the sizes last indicated, 
together with a number of others, one of 
which consists of a _ five-horse-power 
Wagner single-phase motor belted to a 
three-inch vertical centrifugal pump of 
Krough manufacture, which lifts 215 
gallons of water per minute to a total 
height of twenty-six feet through a six- 
inch casing pipe about forty feet long. 
This pump irrigates twenty-six acres of 
alfalfa, and last year the total cost of 
power for its operation was $65.40. 

At Red Bluff a thirty-horse-power type 
C induction motor operates by belt connec- 
tion an ancient type of five-inch Jackson 
centrifugal pump which is used for the 
irrigation of 135 acres of orchard lands. 
The plant raises 315 gallons of water 
forty-eight feet high through 900 feet of 
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ten-inch pipe, and last year the cost of 
, power for its operation was $314.11. 

Several pumping plants are to be found 
at Red Bluff, but perhaps the most inter- 
esting consists of a seven and one-half- 
horse-power Wagner single-phase motor 
which is belted to a No. 244 Fulton power 
head for the operation of a cylinder five 
by eighty inches in size. This cylinder is 
placed eighty-nine feet from the top of 
the well which was bored by the county 
of Tchama for experimental purposes with 
the idea of ascertaining if it were pos- 
sible to obtain artesian water. Originally 
the well was drilled to a depth of 1,375 
feet, but as a natural flow of water was 
not obtained at that depth, it was decided 
to open out the well with dynamite. 
Owing to an accident, however, the charge 
went off prematurely in the neighborhood 
of 500 feet from the top, with the result 
that its depth is now only 475 feet, but 
it gives an unlimited supply of water. 
It is a ten-inch bored well with steel 
casing. 

Three miles below Red Bluff on the 
Sacramento river there is a twenty-horse- 
power induction motor which drives by 
direct-connection a Krough centrifugal 
pump that lifts 1,600 gallons of water 
per minute to a height of twenty-six feet 
with a total or over all efficiency of sixty- 
nine per cent. This plant irrigates eighty 
acres of alfalfa; it runs approximately 
eight days during each five weeks, and the 
land it irrigates raises annually seven crops 
of alfalfa at a cost of $185 per year for 
power. 

At Tehama there are several small 
plants most of which are for domestic 
and household uses, but one of them is 
worthy of special note in that it consists 
of a three-horse-power Wagner single- 
phase motor driving by direct-connection 
a Gould triplex plunger pump which sup- 
plies the town with water. 

At Corning there are in particular two 
ten-horse-power plants each of which fur- 
nishes water for the irrigation of orange 
groves, each motor being of the induction 
type and connected to its respective pump 
by belting. In the first installation a 
tower type Byron Jackson two and one- 
half-inch pump lifts water a total of 135 
feet through two lines of three-inch red- 
wood pipe, each 1,100 feet long, whence 
the water is delivered to a reservoir from 
which it flows by gravity over a forty- 
acre orange tract. The cost of power for 
the operation of this plant last year was 
$225. In the second plant a three-inch 
centrifugal pump of the horizontal shaft 
type lifts water to a height of sixty-five 
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feet through 350 feet of five-inch standard 
screw-lron pipe into a concrete reservoir 
forty feet long, thirty feet wide and twelve 
feet deep, whence it is drawn through 
ditches for the irrigation of thirty acres of 
orange land. In this plant last year the 
cost of power was $223.15. 

At Corning and Orland there are some 
twenty-odd electric pumping plants which 
range in capacity from one-half horse- 
power up to seven and one-half horse- 
power and are used for various purposes, 
such as watering stock, irrigating orchards, 
berry patches, vegetable gardens, lawns, 
and for general household purposes. 

Why electrically driven pumps are not 
more generally used in irrigation when the 
service is rendered at such comparatively 
light cost of installation and operation, is 
beyond comprehension, particularly when 
the great increase in productiveness which 
results therefrom is taken into considera- 
tion. It has been suggested that a favor- 
able field for a business enterprise exists 
in encouraging irrigation by means of elec- 
tric power through the organization of a 
company that will install electric pumping 
plants to be paid for under easy terms out 
of the guaranteed increased production of 
the land. That such an enterprise would 
be profitable is not to be doubted, for 
while there is so much rain in the upper 
Sacramento valley, for instance, that 
farmers and orchardists can raise fair 
crops without irrigation, this very fact has 
deterred them from investigating the big 
profits to be made by irrigating their 
orchards and fields. Even if they do 


understand the great benefits to be derived 
from irrigation, they seem to rest content 
in the belief that some day some million- 
dollar company or the government will 
undertake the great enterprise of building 
a canal to convey water from the river to 
their bench lands. This day dream will 
not be realized for years, and in the mean- 
time their profits are bv no means those 
which would accrue were modern engi- 
neering methods impressed in their service. 
By irrigating by electrical power each 
small land holder can own an independent 
irrigation system the cost of which may be 
accurately determined before ite installa- 
tion, and similarly its profits can be closely 
predetermined. There is no hazard. 


Beginning on September 1, the, sub- 
scribers of the National Telephone Com- 
pany, London, England, are to use the 
Anglo-French and Atnglo-Belgian tele- 
phone service under the same conditions 
as post-office subscribers. The service is 
at present limited to the London exchanges 
and the chief exchanges in each provincial 
town where post-office subscribers are now 
admitted to the through service. 
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The Street 


way, the Stubaital railway, had 

been taken into operation on 
August 1, 1904, a similar railway system 
has been inaugurated on April 6 last, in 
the Belgian colliery district, west of Mons, 
called the Borinage. This street railway 
system is owned by the Société Nationale 
des Chemins de Fer Vicinaux which 
operates upward of 2,200 kilometres of 
street railway. The system in question 
consists at present of the following lines: 
St. Chislain, Frameries, 11.91 kilo- 


A FTER the first single-phase rail- 
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Railway System of the Borinage. 


By Dr. Alfred Gradenwitz. 


alternating current at 6,600 volts from a 
single point. In the actual state of opera- 
tion the pressure is reduced from 6,600 
volts to the trolley-wire tension (600 volts) 
by means of track transformers. After 
the extensions above referred to have been 
completed a higher pressure is to be used 
in connection with the trolley wires so as 
to dispense with the track transformers. 

All the different lines of the Borinage 
system traverse mostly roads leading 
through inhabited districts, while special 
tracks have been provided at some places. 


schedule speed is 10.5 kilometres per 
hour, while the maximum speed on the 
free track is thirty kilometres. ‘The cur- 
rent feeding the line is derived from a 
power station erected by the Allgemeine 
Elektricitats Gesellschaft, between La 
Bouverie and Wasmes. This power station 
moreover supplies power and light to the 
whole surrounding district, which greatly 
reduces the cost of the current. 
-Herewith is shown an exterior view 
of the power station consisting of a boiler 
house and engine room, the latter having 
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metres; St. Chislain, Eugies, 7.80 kilo- 
metres; Quaregnon, Eugies, 8.06 kilome- 
tres; Quaregnon, Frameries, 9.20 kilo- 
metres; Paturages, Wasmes, 0.85 kilo- 
metre. 

In addition to the above, extensions 
such as to bring the aggregate length to 
129 kilometres have been provided for. 
_ After the system will have been com- 

pleted entirely, it is to be supplied with 


The ground is somewhat hilly, the maxi- 
mum grade being 7.1 per cent. Most of 
the lines are single-track lines with 
switches, while the latter have been ex- 
tended at some places so as to have some 
short double-track lines. 

On workdays a sixty-minute service is 
to be installed on the first four lines enum- 
erated above, while a thirty-minute service 
will be organized on the fifth line. The 


an extension where the switchboard is lo- 
cated. The boiler house contains three 
double fire-tube boilers of ninety square 
millimetres heating surface, which have 
been supplied by Jacques Piedboeuf, of 
Jupille, near Liege. On top of each boiler 
there is a superheater of eighty-five square 
metres heating surface, constructed by 
the Ascherslebener Maschinenfabrik A. G. 
After leaying the fire tubes, the fire gases 
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traverse the superheater whence they 
enter the lateral slides. Chamotte slides 
enable the amount of superheat to be con- 
trolled, while the tubes and valves have 
been so arranged as to allow of operation 
both with and without superheater. The 


escaping gases further traverse an econo- 


mizer of 128 tubes, where the water to 
be fed is preheated to a temperature of 
100 degrees centigrade. Two steam 
pumps of twelve cubic metres hourly 
output each serve as feed pumps. 

The engine room includes three sets, 
consisting of horizontal compound tandem 
engines of the Société Anonyme des 
Anciens Ateliers de Construction Van den 
Kerchove, of Ghent, and which have valves 
of the piston type. Two of the sets have 
a normal output of 400 electrical horse- 
power and a maximum capacity of 610 
horse-power during one-half hour at 120 
revolutions per minute. One set has a 
normal capacity of 220 horse-power and 
a maximum capacity of 350 horse-power 
during one-half hour at 133 revolutions 
per minute. The steam pressure is nine 
atmospheres in the high-pressure cylinder, 
the superheat being 350 degrees centi- 
grade. Each engine has been provided 
with a jet condenser. On the shaft of 
each steam engine has been mounted a 
three-phase generator, the exciter dynamos 
being connected direct to the free end of 
each shaft. The generators are star-con- 
nected. The two larger forty-pole units 
are designed so as to supply 375 kilovolt- 
amperes as single-phase alternating cur- 
rent when using any two phases of the 
star, or 357 kilovolt-amperes as three-phase 
currents at forty periods. The smaller 
generator is a thirty-six-pole machine and 
is able to supply 225 kilovolt-amperes 
single-phase or three-phase; all the ma- 
chines generate 6,600 volts; they are pro- 
vided with a rotating magnet wheel and 
stationary armature. ‘Tirrill regulators 
have been provided to allow of automatic 
voltage regulation. 

As the power station is intended to 
supply both three-phase and single-phase 
alternate currents, the switching plant has 
been composed of three parts, viz., the 
dynamo panels located in the centre and 
which at the same time carry the ap- 
paratus of the exciter machines, the light- 
ing panels placed at the right and the 
traction panels placed at the left. The 
machines can be switched onto two rows 
of bus-bars, one of which is connected to 
the bus-bars of the lighting system, while 
the other communicates with the traction 
bus-bars. At some hours of the day there 
is, at the same time, only a slight demand 
both for lighting and traction current 
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when the whole of the current is supplied 
by a single machine, the two rows of bus- 
bars being connected together by a special 
oil-switch. For the same reason the trac- 
tion bus-bars have been made to include 
three bus-bars, only two of which have 
extensions toward the traction panels. 
Only two phases are used on each three- 
phase dynamo for traction purposes, 
though any two of the three phases can 
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6,600-volt conductors are carried from the 
power station on wooden poles, special 
double-pole conductors leading to each 
of the four transformer stations which are 
provided for the operation of the rail- 
way. The four stations work in parallel 
on the network, and the same type of 
transformer, each of seventy-five kilovolt- 
amperes, has been used throughout; the 
station I having one, station II, two; sta- 
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be used to supply the traction current. It 
has been demonstrated that a station fur- 
nishing single-phase currents for light- 
ing and three-phase currents for power 
can be used as well to operate single-phase 
railways without the use of converters or 
special alternate-current machines. 

From the switchboard the high-tension 
conductors rise immediately toward the 
distributing tower, after traversing, on 
an intermediary floor, the lightning ar- 
resters and high-tension fuses. The 


tion III, three, and station IV, two such 
transformers. 

The stations are small masonry build- 
ings of about 3.2 metres by 2.4 metres 
floor surface, and in addition to the trans- 
formers contain any necessary switching 
apparatus. The high-tension conductors 
first traverse two separating hand switches 
and then an oil-switch, whence they are 
conveyed toward the high-tension bus- 
bars. From the latter the current is led 
through fuses to the primary transformer 
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side. The secondary end of the trans- 
former is also protected by fuses, and the 
leads connect to bus-bars and a common 
switch. 

Though in the case of single-phase rail- 


DouBLE-TRACK, SINGLF-PHASE RAILWAY 
SYSTEM OF THE BORINAGE. 


ways, one trolley wire for each track is 
quite sufficient, using the rails as return, 
the Société Nationale had prescribed the 
use of double-pole trolley wires, prohibit- 


Moror-Car, SINGLE-PHASE RAILWAY SYSTEM 
OF THE BORINAGE. 


ing any use of rails as current conductors. 
The reason for this was the existence of 
telegraph and telephone lines with earth 
returns in the neighborhood of the rail- 
way system, the operation of which should 
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not be interfered with by earthed traction 
currents. 

The two trolley wires were laid out at 
ninety centimetres apart so as to have 
their lowest point lie at six metres above 
the upper edge of the rails, excepting at 
viaducts. , 

The wires are grooved of hard-drawn 
copper having equivalent cross-sections 
of 100 square millimetres each. Double 
T-girders have mostly been used as poles, 
wooden poles being objectionable owing 
to their relatively short life, while lattice- 
work poles or tube poles would have proved 
too expensive. The poles adopted gave 
every satisfaction, their aspect being by 
no means ugly, especially after fitting 
the brackets and wires. In most cases 
the wires were suspended from brackets 
made of two U-shaped irons. 

The pressure on the trolley wire being 
only 600 volts, the wires could be sus- 
pended in the manner generally used in 
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For the actual operation of the system, 
twenty motor-ears and a corresponding 
number of trailers were constructed, the 
cars being supplied by the Société 
Anonyme Franco-Belge, while the elec- 
trical machinery was furnished by the 
Allgemeine company. Like all the cars 
of the Société Nationale these cars are 
rather simple in design, the lines being 
mostly intended for workmen’s traffic. 
The car-body is about 4.7 metres in 
length, the two platforms which are fitted 
with solid walls on the front sides being 
1.3 metres in length. Six movable win- 
dows have been supplied. ‘The seats are 
longitudinal and are intended for twenty 
passengers, twenty standing places being 
likewise provided for. The cars have no 
special truck, the axle boxes being fitted 
immediately to the longitudinal beams of 
the body. The car-body is fitted with 
double springs, viz., with both spiral and 
elliptical springs. The wheel-base is 2.4 
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connection with tramways, using the new 
track material of the Allgemeine Elek- 
tricitiits Gesellschaft. The trolley wires 
were clamped throughout. With a view 
to ensure a most satisfactory insulation 
between the two poles, a ball insulator was 
placed in the steel wire between such in- 
sulator holders as were fitted already with 
insulating bolts, thus obtaining a triple 
insulation of the two poles with regard to 
one another and double insulation between 
the wires and the ground. In each sec- 
tion of 500 metres a double-pole light- 
ning arrester has been installed. In order 
to avoid any insulated crossings in con- 
nection with switches, the polarity of the 
two wires of any branched track was 
changed while the two traversing wires of 
the main track were allowed to keep their 
polarity. Section insulators were fitted 
for the purpose into the two wires of the 
branched track immediately behind the 
overhead switches (between the latter and 
the crossing of the wire); the two wires 
which cross have thus the same polarity. 


wv 


metres, the wheel diameter 800 milli- 
metres, and the gauge one metre. 

The electrical equipment of the motor- 
cars consist of two motors, one regulating 
transformer, two traction switches and one 
separate motor cutout, two automatic 
switches, two hand switches, one main 
fuse, one double-pole lightning arrester, 
the braking resistance, an electrical light- 
ing outfit and two current collectors. 

The motors are Winter-Eichberg mo- 
tors of the WE 31-B type of forty horse- 
power capacity each, designed with six 
poles for forty cycles and a mean pressure 
of 550 volts. The motors work in the 
usual way on the running axle with a 
ratio of transmission equivalent to 1 : 5.07. 

The motors have a closed housing con- 
sisting of two parts, one of which can 
be swung down. This housing has open- 
ings provided with covers, so as to make 
the commutator readily accessible. The 
laminated stator consists of two parts, 
has a single-phase, six-pole winding, dis- 
tributed in slots, while the rotary has 
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two systems of brushes, viz., short-circuit 
and exciter brushes respectively, the po- 
sitions of which are displaced electrically 
by ninety degrees with regard to 
one another. The motors rest on the 
running axles and are also suspended by 
means of springs and flat iron transverse 
beams from the longitudinal beams of the 
car. 

The regulation is effected by series- 
parallel arrangement in connection with 
a regulating transformer, only the ar- 
rangement of the stationary windings 
being altered, while that of the rotors is 
left constant; these are permanently con- 
nected up in series. The regulating trans- 
former has been designed as an autotrans- 
former, no resistances being used in start- 
ing. It is air-cooled and is suspended 
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way collectors mounted in the. middle of 
the car opposite one another 900 milli- 
metres apart. The ends of the rods are 
insulated by leather for about 1.5 metres. 

Kach of the lines starting from the two- 
current collectors is protected against at- 
mospheric discharges by an inductive coil 
and a lightning arrester, the two light- 


ning arresters being combined into a. 


double-pole lightning arrester of standard 
construction with carbon resistances. ‘The 
main circuit further contains two auto- 
matic switches, two hand switches, one 
on each of the platforms, and one main 
fuse. The braking resistances are ar- 
ranged under one of the platforms, and 
are standard resistances as used in con- 
nection with continuous-current tramways. 

Six glow lamps arranged in series are 
used to light the cars. The weight of a 


complete motor-car without its passen- 
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Silver Electrolytic Refining. 

A new method of refining silver elec- 
trolytically (especially applicable where 
bismuth, antimony, etc., are present) has 
been described by Anson G. Betts, of 
Troy, N. Y. (U. S. patent No. 795,887). 
As the electrolyte, he employs a solution 
of silver salts of strong, non-oxidizing, 
preferably monobasic acids, and also adds 
1:12,000 or 1:15,000 solution of gelatine 
or gum arabic. The preferred solution 
contains four per cent of silver, as silver- 


-methyl-sulphate, and four per cent of 


methyl-sulphuric acid. . 
The electrolysis is well effected with a 
current density of ten amperes per square 
foot of cathode surface, as long as the 
high value of silver under treatment de- 
mands, say, forty-eight hours, without 
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by means of bolts from the bottom of the 
cars upon transverse beams carried by the 
longitudinal car beams. 

The controllers are of the B-19 type. 
They contain a large and a small cylin- 
der and are used for short-circuit and 
counter-current braking. The large cylin- 
der serves for operation and braking and 
has two series and three parallel steps ef- 
fecting the alteration of the ratio of trans- 
mission on the regulating transformer, in 
addition to five braking positions for 
short-circuit braking where the motors 
work as generators on resistances and a 
sixth braking position for counter-current 
braking. The smaller cylinder serves to 
reverse the direction of rotation. 

Owing to the double-pole trolley wires, 
the motor-cars have been provided with 
two current collectors, being standard rail- 


gers is 9.95 tons, of which 3.7 tons corre- 
spond to the electrical equipment. ‘The 
motors weigh 1,385 kilogrammes, and the 
regulation transformer 260 kilogrammes. 
The trailers used have accommodation for 
forty passengers like the motor-car and 
have a weight, when empty, of four tons. 

A provisional shed has been erected 
consisting of a wooden hall to accommo- 
date twelve motor-cars, a workshop and 
store and two office rooms, the trailers 
being installed in the courtyard. The 
permanent station building is to be 
erected at the juncture of the two main 
lines, Quaregnon-Eugies and Eugies-St. 
Chislain. E 

All the results so far obtained in course 
of operation are extremely satisfactory, 
not the least hitch having ever occurred. 

The writer is indebted to the courtesy 
of the Allgemeine Elektricitäts Gesell- 
schaft for kindly supplying the above data 
as well as the photographs herewith re- 
produced. 


danger of short-circuiting from the growth 
of trees. As the deposit is not perfectly 
solid, it may be easily scraped off the 
cathode sheets, which can thus be used 
over and over. No silver falls from the 
cathodes into the tanks, unless it is 
knocked off by carelessness. No necessity 
exists for wrapping the silver anodes in 
cloth, as is common in electrolytic-parting 
processes; for, whether the anode slime 
(mostly of gold) drops from the anodes 
or remains sticking to them, it can not 
become mixed with the cathode silver. 
The strong non-oxidizing, monobasic 


acids dissolve the bismuth salts, and the 
bismuth is recovered by precipitation with 
metallic lead. The resulting lead solution 
can be treated with finely divided silver- 
sulphate, precipitating lead sulphate and 
regenerating silver solution to be used over 
again.—Engineering and Mining Journal. 
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WATER POWER AS A FACTOR IN IN- 
DUSTRIAL DEVELOPMENT. 


BY CHARLES H. BAKER. 


Many centuries ago, in a prehistoric 
era, the earth was chaos. Following this 
the forces of nature began to operate, and 
the heat of the sun caused the earth to 
take on its surface the plumage of a 
luxurious vegetation, now known only to 
the students of geology. Then came fire 
and destruction and earthquakes and up- 
heavals, burying the forests and plant life 
of that remote era and giving place to a 
new generation of vegetable and animal 
life. These periods were repeated as the 
centuries went by, one geological age suc- 
ceeding another, but each one storing in 
the bosom of the earth the carboniferous 
substances and latent heat, which during 
the process of subsequent centuries has 
given birth to the modern coal fields of 
the world. Then, through the invention 
of James Watt and the development of 
steam machinery which has followed, this 
fuel has become a source of power to drive 
the various engines and machinery used 
in the mechanical arts. : 

Now, at the present time, the same sun 
which warmed into -life the plants and 
animals of several thousand years ago, 
to-day uplifts from the oceans the water 
thereof in the shape of vapor and clouds, 
and this same sun, by virtue of its radiant 
heat, unsettles the atmospheric equilibri- 
um so that winds result, and by them the 
clouds are driven from over the ocean 
and intercepted by the mountain peaks, 
the moisture is precipitated in rain or in 
snow which is stored upon the mountain 
slopes and in the hills and valleys, all of 
which gives rise to the little rivulets 
which in turn unite and make great 
rivers. And then the attraction of gravi- 
tation draws these rivers downward to the 
sea, falling, gushing, tumbling over preci- 
pices in their incessant effort to reach the 
ocean level again; the process repeated 
again and again forever. 

In the one case is the latent energy of 
coal, the work of thousands of years to 
conserve; in the other is the energy of 
falling water, the work of a few hours. 
The efforts of the ancient and the modern 
sun stand face to face, and with what 
relative results? Out of coal we get per- 
haps ten per cent, in the form of me- 
chanical power, of the energy which is 
stored within it. Out of falling water we 
get sixty-five per cent, even after subtract- 
ing the losses due to electrical transforma- 
tion and transmission. In the case of 
ini Paper read before the general engineering section of 
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the Pacific Coast Engineering Congress, Portland, Ore., 
June 90-30, 1905. 
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coal we have to dig and mine and trans- 
port it, shovel it through furnaces, and 
rake out the ashes, all of which keeps 
busy an army of men. In the case of 
falling water the development of the 
power is largely automatic, the fuel bill 
for all time is probably part of the original 
installation cost, the labor is reduced to 
a minimum, and the cost proportionately. 
It is therefore apparent that an industrial 
community, having a water power at its 
door, under a liberal license, will thrive 
as against a community depending upon 
the coal fields, similarly situated and con- 
ditioned. 

It is interesting to note in this connec- 
tion the evolution of the motor from the 
primitive stage down to its present form. 
The prime motor is, or was, either man 
himself, or the beast of burden. M. Char- 
vet, who has studied the subject, finds 
that a French laborer working eight hours 
in turning a crank at a wage of seventy 
cents per day, produces one horse-power 
unit, the cost of which is eighty-five cents. 
The ox, turning a horizontal bar thirteen 
feet long, as in some grinding mills, pro- 
duces the horse-power unit in the same 
length of time at a cost of twenty-three 
cents. A horse, doing the same kind of 
work, travels much faster than the ox, 
and his unit of work costs a little less 
than twenty cents. But a stcam engine, 
working one hundred and fifty days a 
year, ten hours a day, as is customary in 
farm work, reduces a unit of work to the 
cost of four cents. A petroleum engine is 
considerably more economical, but in 
France this work costs seven cents on 
account of duties. A windmill produces 
a unit of work at two cents, but a water 
wheel, the cost of whose installation is 
$160 per horse-power, can produce the 
unit of work as a constant quantity as 
low as one cent. It is readily seen, there- 
fore, how a community backed by an 
economical and up-to-date water power 
can maintain its commercial existence as 


_ against another community in the same 


business, the members of which furnish 
their own labor, or employ beasts of bur- 
den, or run steam engines. Power is a 
component part of the cost of anything 
which is made. Every article, therefore, 
in daily use, which is a manufactured 
article, is the product of power and ma- 
terial, and the item of power in it is a 
factor of more or less extent. In calcium 
carbide, for instance, which has a general 
use, power makes up sixty per cent of the 
cost of the product; and, therefore, a 
carbide factory, or a similar industry, 
should be located next to a water power 
in order to thrive. Ordinary flour from 
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which bread is made can be produced at 
a rate of four barrels a day for each horse- 
power employed in the work, and the prin- 
cipal cost of making flour is grinding the 
wheat. Therefore, if power is cheapened 
by the introduction of a natural water 
power, bread foods are cheapened in con- 
sequence, and in the case of the flour mills 


-at Seattle, for example, this item of cost 


has been cut in two since the advent of 
power from Snoqualmie Falls. If an 
article is cheapened by virtue of cheapen- 
ing the cost of power, or by cheapening 
any other component part which goes to 
make up the cost of the article, then more 
of that article will be used, and a broader 
market for it will be obtained, more people 
will find employment in its manufacture 
and a larger and more prosperous com- 
munity will result. Power, therefore, in 
its cheapest form, which must of necessity 
be from falling water, is the underlying 
force which will give health, vigor, 
strength and prosperity to an industrial 
community. Of two manufacturing com- 
munities, manufacturing the same article 
and for the same market, if one is able 
to secure an advantage over the other of 
only a few per cent, either in the item of 
power, or in the raw product, then the 
community which possesses this advantage 
will drive the other to some other line of 
business. 

On Puget sound, accessible by ocean 
commerce to the world’s markets, where 
the differential obtained by the use of 
falling water as a power agency is from 
twenty to fifty per cent, 1s it not reason- 
able to predict an industrial growth in 
consequence thereof, which will make the 
cities affected by it sovereigns among those 
of the manufacturing world? Will not 
more people enjoy the luxury of electric 
illumination in their homes in consequence 
thereof, where several lights are available 
for the price which formerly prevailed for 
one light? Electric light is power, light 
being simply a different manifestation 
of power. As the cost of light is made 
up principally of the cost of power, and 
incidentally of the cost of selling and dis- 
tributing it, cheaper power therefore es- 
tablishes a price on such a luxury which 
will make it possible of enjoyment by a 
wider range of people. It is power also 
which propels street cars and interurban 
trains, transporting people from one place 
to another in a convenient fashion. Power 
is the principal item entering into the 
cost of serving this transportation, and if 


this factor of cost is lessened it then be- 


comes possible to carry more people in 
comfort for less money. 
A city, therefore, which offers these 
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utilities upon a more plentiful and 
cheaper scale than do other cities, would 
naturally gather to itself an ever-increas- 
ing population. Observe what Niagara 
has done for Buffalo and other places to 
which the natural power of that great 
cataract has been made tributary. Manu- 
facturing and industrial establishments 


have broadened the scope of their opera- . 


tions, and concerns from other parts of 
the world have been attracted there. This 
has increased the wealth of the section 
benefited by bringing the theretofore 
waste power of Niagara into the markets 
of the world in the shape of manufactured 
products and bringing back the gold of 
the world in exchange therefor. Increased 
employment has been furnished for labor, 
and the population of the cities has been 
increased and new centres of population 
and wealth have been established thereby. 
This is an object lesson which applies as 
well under the shadow of Snoqualmie 
Falls, or wherever inexpensive and prac- 
tical water power exists, as at Buffalo. 
A manufactured article is the product 
of material and power. If the mass is 
great the motion is small, and if the mass 
is small the motion or speed is great. 
There are myriads of small manufactured 


articles where the raw material is insig- 
nificant, but where the machine work or 
power is considerable; and, therefore, the 
largest factor in making up the cost of 
the finished product. On the contrary, 
where the mass or material is great, the 
power is generally small. All these give 
employment to the natural power and the 
skilled mechanic. The raw material is 
made into salable form and finds a mar- 
ket throughout the world, and the gold 
of other states and countries, where it 
finds its market, comes into the manu- 
facturing community in return for the 
article sent out, and thus wealth accumu- 
lates. Industrial communities are always 
thrifty; the people are happy and con- 
tented, unless labor agitators intrude; 
they are constantly growing in wealth, 
contentment and independence, and the 
savings banks have nearly as many de- 
posit accounts as there are workers in the 
community. Thus it is that the ingenuity 
of man has contrived to enable him to 
keep a hand upon the throttle of one of 
nature’s most powerful forces, to use it 
as he wills, and so to multiply many 
fold his share of the world’s work. ` 


Ohio Society of Mechanical, Elec- 
trical and Steam Engineers. 

The annual meeting of the Ohio Society 
of Mechanical, Electrical and Steam En- 
gineers will be held at Canton, Ohio, 
November 17 and 18, 1905. At this meet- 
ing there will be an election of officers, 
and also discussion on some proposed 
changes in the constitution. 
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Practical Standards for Electrical 
Measurements. 

At the recent meeting of the British As- 
sociation for the Advancement of Science, 
held in South Africa, the committee 
charged with investigating the construc- 
tion of practical standards for electrical 
measurements submitted the report which 
follows. The chairman of the committee 
is Lord Rayleigh and Dr. R. T. Glaze- 
brook is the secretary. 

The committee is glad to report that sat- 
isfactory progress has been made during 
the year with the ampere balance. The 
weighing mechanism was taken over from 
the maker shortly after the last meeting 
of the association, and the work on the 
coils completed at the National Physical 
Laboratory. The labor involved in in- 
sulating the two wires on the large cylin- 
ders was very great. Each wire consists 
of about ninety turns of about 103 centi- 
metres circumference. Thus each wire is 
about ninety-three metres in length, and 
the two are along their whole 
length about one-tenth millimetre 
apart. In the coils as finally set 
up the insulation resistance between 
these two wires is measured in thousands 
of megohms, and is thus amply sufficient. 
The cost of the balance has amounted to 
£302 6s., the excess over the £300 granted 
for the purpose being met out of the gen- 
eral fund at the disposal of the committee. 
Calculations of the force to be expected 
between the coils when carrying one am- 
pere have been made by Mr. Mather and 
Mr. F. E. Smith, of the National Physical 
Laboratory, and are in close agreement. 

The designs from which the balance has 
been made are the work of Mr. Mather, 
and originally it was contemplated that 
the balance would be set up at the City 
and Guilds Central Institute, in Exhibi- 
tion road. At a meeting of the commit- 
tee held on March 31, 1905, however, this 
decision was modified, and the following 
minute agreed to: “that the ampere bal- 
ance remains for the present at the Na- 
tional Physical Laboratory, and that a 
determination of the ampere be made with 
it there under the supervision of Professor 
Ayrton and Mr. Mather, steps being taken 
to connect closely with the determination 
and with any notification of the results 
the names of the late Professors J. V. 
Jones, Professor Ayrton, and Mr. Mather, 
to whom the design of the instrument 1s 
entirely due.” Accordingly, the balance 
has been set up at the National Physical 
Laboratory, and a number of preliminary 
tests have been made. Particulars of some 
of these follow. 
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AMPERE BALANCE. 


The weighing mechanism of the balance 
was erected by Mr. L. Oertling at the 
National Physical Laboratory in March 
of the present year, and the electrical 
equipment was completed immediately 
afterward. The four coils of bare copper 
wire wound on marble cylinders have 
given complete satisfaction, the ellipticity 
and conicality of each being very small. 
The average ellipticity is such that the 
diameters of the ellipse differ in length 
by about ten micron, while the average 
conicality is approximately represented by 
a difference between the mean diameters 
of two sections thirteen centimetres apart 
(the axial length of one coil) of about 
twelve micron. The contour of the cylin- 
ders is very well known, and the mean 
diameter has been measured with a proba- 
ble error not greater than 0.001 per cent. 
This knowledge enables the calculation of 
the mutual induction between two coils 
to be made with great accuracy. Prelim- 
inary observations with a current of nomi- 
nal value, one ampere, were made at vari- 
ous times during April and May, the first 
set of such observations determining the 
temperature to which the coils are raised 
by a continuous steady current, the mag- 
nitude of the disturbances arising from 
convection currents, the influence of the 
silver strips, and the nature of other dis- 
turbances. The convection currents give 
some trouble, but the experiments already 
carried out indicate that a change of 0.001 
per cent in a current of nominal value one 
ampere will be detectable. The balance 
acts conveniently as an indicator of the 
magnetic permeability of the marble and 
metal parts of which it is constructed, and 
it is satisfactory to know that the per- 
meability of these parts does not differ 
from unity by a measurable amount, and 
can not therefore influence the final re- 
sults. Early observations showed that the 
concentric cable employed in the leads 
to the balance was faulty, some of the in- 
ternal strands being broken, and the varia- 
ble contacts thus resulting prevented a 
steady current from being obtained. Fresh 
concentric cable is being inserted, which 
should enable the final observations to be 
speedily made. 

APPARATUS FOR THE DETERMINATION OF 
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The three half-second pendulums (the 
property of the board of education, and 
which were used in the last Antarctic ex- 
pedition) have been swung at Kew and 
at the National Physical Laboratory, in 
the room where the balance is erected. 
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The observations are being continued. 
When all the constants have been deter- 
mined and the observations with the bal- 
ance are complete, it will be necessary to 
consider the means by which the result is 
to be given to the world. The current may 
be reproduced either by means of the silver 
voltameter or by means of a standard cell 
and a standard resistance. The silver 
voltameter is being investigated at the 
National Physical Laboratory, and a com- 
parison of the accuracies of reproduction 
would perhaps influence the choice. The 
committee was represented at the Inter- 
national Electrical Congress, at St. Louis, 
last year by Professor Perry and the secre- 
tary. The resolutions passed at the Cam- 
bridge meeting of the committee (see re- 
port for 1904) as to certain questions pro- 
posed for discussion were laid before the 
congress, and after discussion the follow- 
ing reports were unanimously accepted: 


COMMITTEE OF THE CHAMBER OF DELE- 
GATES ON INTERNATIONAL ELEC- 
TROMAGNETIC UNITS. 


The subcommittee appointed September 
13, 1904, begs leave to suggest that the 
chamber of delegates should adopt the 
following report: it appears from papers 
laid before the International Electrical 
Congress and from the discussion that 
there are considerable discrepancies be- 
tween the laws relating to electrical units, 
or their interpretations, in the various 
countries represented, which, in the opin- 
ion of the chamber, require consideration 
with a view to securing practical uniform- 
ity. Other questions bearing on nomen- 
clature and the determination of units 
und standards have also been raised, on 
which, in the opinion of the chamber, it 
is desirable to have international agree- 
ment. The chamber of delegates con- 
siders that these and similar questions 
could best be dealt with by an interna- 
tional commission representing the gov- 
ernments concerned. Such a commission 
might, in the first instance, be appointed 
by those countries in which legislation on 
electric units has been adopted, and con- 
sist of, say, two members from each 
country. 
securing the adhesion of other countries 
prepared to adopt the conclusions of the 
commission. The chamber of delegates 
approves such a plan, and requests its 
members to bring this report before their 
respective governments. It is hoped that 
if the recommendation of the chamber 
of delegates be adopted by the govern- 
ments represented the commission may 
eventually become a permanent one. 


Provision should be made for 
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COMMITTEE OF THE CHAMBER OF DELE- 
GATES ON INTERNATIONAL STAND- 
ARDIZATION. 


The committee of the chamber of dele- 
gates on the standardization of machinery 
begs to report as follows: that steps should 
be taken to secure the cooperation of the 
technical societies of the world by the 
appointment of a representative commis- 
sion to consider the question of the stand- 
ardization of the nomenclature and rat- 
ings of electrical apparatus and machin- 
ery. If the above recommendation meets 
the approval of the chamber of delegates 
it is suggested by your committee that 
much of the work could be accomplished 
ly correspondence in the first instance, 
and by the appointment of a general sec- 
retary to preserve the records and crystal- 
lize the points of disagreement, if any, 
which may arise between the methods in 
vogue in the different countries interested. 
It is hoped that if the recommendation of 
the chamber of delegates be adopted the 
commission may eventually become a per- 
manent one. 

The first of these reports, relating to 
the summoning of an international con- 
gress on electrical units, is now under the 
consideration of his Majesty’s government. 
Meanwhile a preliminary conference of 
representatives of standardizing labora- 
tories and others interested in the deter- 
mination of electrical units has been sum- 
moned by the president of the Reichsan- 
stalt to meet in’ Berlin in the autumn. 
Lord Rayleigh and the secretary have re- 
ceived invitations to be present. The 
cbject of this conference is stated to be 
that the institutions which are concerned 
in maintaining the accuracy of electrical 
measurements in conjunction with those 
scientists who have devoted especial atten- 
tion to this field of work should exchange 
opinions, and, if possible, come to an 
agreement as to the measures which must 
be taken in order to obtain the interna- 
tional uniformity in electrical units and 
measurements which is desired. It is thus 
preliminary to the more formal considera- 
tion of the subject which would be the 
work of the international congress. One 
of the most important questions which 
will be discussed will be the specification 
of some form of standard cell. Work on 
this matter has gone on in America and 
at the National Physical Laboratory, and 
an appendix to the report by Mr. Smith 
contains a provisional specification. It is 
suggested that. persons interested in the 
matter might help by setting up cells in 
accordance with this specification and sub- 
mitting them for test at the laboratory. 
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Of the grant made to the committee in 
1YU0-L a balance of £3 4s. 10d. remains. 
The work which remains to be done on 
the standard cell and with the ampere 
balance will all involve considerable ex- 
pense, and to meet this the committee asks 
for reappointment, with a grant of £25 in 
addition to the balance now in its hands. 


APPENDIX I—ON THE PREPARATION OF A 
CADMIUM CELL.! 


BY F. E. SMITH. 


The research on standard cells has been 
continued at the National Physical 
Laboratory on the lines indicated in the 
last report to the association. Taken as a 
whole, the results are very satisfactory, 
but it is thought desirable to continue still 
the observations on some of the older 
cells before publishing the results in de- 
tail. Mr. G. A. Hulett, of Michigan, has 
completed a chemical research on mercur- 
ous sulphate, which throws considerable 
light on the anomalies reported to the 
association last year. Very slight changes 
can still, however, be traced to this salt, 
but fortunately they are of no commercial 
significance. The twelve and one-half per 
cent amalgam also produces slight varia- 
tions in the electromotive force of the cell. 
These, again, are commercially unim- 
portant, and a manner of overcoming 
them in cells employed at a standards 
laboratory is indicated in this paper. The 
latter cells are set up with an amalgam 
entirely liquid at zero degree centigrade. 
At this stage of the research it is thought 
desirable to describe the methods by which 
the materials of the cell can be best pre- 
pared in the light of present information, 
and an appeal is made to those interested 
in the subject to set up one or more cells 
by these methods and submit them for 
comparison with the standards of the Na- 
tional Physical Laboratory. More light 
will thus be thrown on the slight discrep- 
ancies already referred to, and the degree 
of accuracy with which the cell can be con- 
structed will be established. In this way 
it is hoped to specify a cell for commercial 
purposes accurate at all ordinary English 
working temperatures to one part in 2,000, 
applying no temperature correction, or to 
one part in 10,000 if the temperature cor- 
rection be applied. In the specification 
which follows there are four methods of 
preparing the mercurous sulphate. The 
first of these is due to Professor H. S. 
Carhart, Mr. G. A. Hulett, and Dr. F. A. 
Wolff; the main features of the second 
method were suggested by Mr. Swinburne 
to Dr. Glazebrook, while the third and 
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fourth methods have resulted from some 
experiments at the National Physical 
Laboratory. It is suggested that one only 
of these methods be eventually employed ; 
the observations on submitted cells will 
largely determine the choice. 

PREPARATIONS OF MATERIALS FOR A STAND- 

ARD CADMIUM CELL. 

1. Mercury—The commercial mercury 
should be squeezed through wash leather 
and passed in the finely divided condition 
in which it emerges, first through dilute 
nitric acid (one to six of water) and mer- 
curous nitrate solution, and afterward 
through distilled water, both liquids being 
conveniently contained in long glass tubes. 
The mercury is then to be twice distilled 
in vacuo. Mercury suspected of abnormal 
contamination should not be employed. 

2. Amalgam. Type A—This is a 
twelve and one-half per cent amalgam, 
and is intended for all commercial cells. 
The method of preparation is practically 
identical with that used by Professor 
Carhart. A current is passed from a thick 
rod of pure commercial cadmium to dis- 
tilled mercury, the intervening liquid 
being cadmium sulphate solution rendered 
slightly acid with a few drops of H,SQ,. 
The cathode is weighed before deposition 
takes place, and again afterward, the 
percentage of cadmium in the amalgam 
being thus calculable. More than the 
requisite amount should always be de- 
posited, and the percentage reduced to 
twelve and one-half by the addition of 
more mercury. The fall of potential from 
anode to cathode should not exceed 0.3 
volt. To prevent the anode slime having 
access to the cathode it is desirable to sur- 
round the anode with a small porous pot, 
as in the Richards silver voltameter, or 
to place a small crystallizing dish beneath 
it for the anode powder to settle in. Con- 
tact with the cathode is made with a plati- 
num wire sealed into a glass tube so as to 
protect it from direct contact with the 
cadmium sulphate solution, and a rough 
estimate of the quantity of cadmium de- 
posited is obtained from the readings of 
an ammeter placed in the circuit. The 
amalgam so prepared, together with the 
mercury added to reduce the percentage 
of cadmium to twelve and one-half, is 
now heated on a water bath and stirred so 
as to ensure homogeneity, some cadmium 
sulphate solution still flooding the surface. 
It is then cooled, and the acid sulphate 
, Temoved, neutral cadmium sulphate solu- 
tion taking the place of the latter, and 
consisting of saturated solution plus an 
equal volume of distilled water. This 
twelve and one-half per cent amalgam is 
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then ready for use and is entirely liquid 
at a temperature approximating to sixty 
degrees centigrade. 

Type B—This amalgam is liquid at the 
temperature of melting ice, and is in- 
tended for cells of a slightly better type 
than those made with the twelve and one- 
half per cent amalgam. The cells may be 
used at a higher temperature than zero 
degree centigrade, but they are not in- 
tended to be so used, as their temperature 
coefficient is about 0.043 per cent per rise 
in temperature of ‘one degree centigrade. 
The cells are primarily intended for 
standardizing laboratories, and their 
electromotive force at zero degree centi- 
grade is equal to the electromotive force 
of the cells prepared with the A amalgam 
if this latter electromotive force is cor- 
rected to zero degree centigrade with the 
temperature coefficient formula of the cell. 
This is equivalent to saying that if an 
A cell was in a steady condition at zero 
degree centigrade, and nothing abnormal 
occurred, its electromotive force would be 
identical with that of a B cell at zero 
degree centigrade. It is not wise, how- 
ever, to use a twelve and one-half per cent 
amalgam cell at low temperatures. An 
eight per cent amalgam may be so used, 
but its upward range (with a small tem- 
perature coefficient) is lower than that of 
the twelve and one-half per cent amalgam 
cell. For commercial purposes probably 
the twelve and one-half per cent amalgam 
will be of most service. To prepare the 
type B amalgam, take some of that pre- 
viously prepared and add sufficient mer- 
cury to reduce the percentage of cadmium 
to three. The amalgam will now be en- 
tirely liquid at ordinary working tempera- 
tures. On cooling, a crystalline amalgam 
separates from the liquid, and will con- 
tinue to do so as the temperature is 
lowered. Cool the amalgam to the tempera- 
ture of melting ice and remove the mother 
liquid ; this is the amalgam desired. It is 
important that the temperature be truly 
that of melting ice, and that no solid is re- 
moved. For convenience the three per 
cent amalgam may be placed in a tubular 
vessel well surrounded with ice shavings; 
a long very fine capillary tube reaches to 
the base of this vessel, and through it the 
liquid at zero degree centigrade is removed 
by suction. Some solid must be left be- 
hind, or otherwise there is no certainty 
of saturation. Throughout all the opera- 
tions neutral cadmium sulphate solution 
must cover the surface of the amalgam 
and wet all vessels, tubes, etc., through 
which the amalgam passes. Otherwise the 


Vol. 47—No. 12 


amalgam will leave a “tail,” and its com- 
position may possibly be thereby changed. 

3. Cadmium Sulphate Crystals and 
Solution—Procure commercially pure 
cadmium sulphate (CdS0O,8/3H,0). 
Dissolve in about one and one-quarter 
times its weight of distilled water, agitating 
either continuously for about six hours or 
occasionally for two or three days. Filter 
through a fine-grained filter paper so as 
to ensure a clear solution, which should 
then be placed in a number of crystallizing 
dishes and evaporation allowed to take 
place slowly at a temperature not exceed- 
ing thirty-five degrees centigrade, when, 
provided that dust be excluded, many 
transparent crystals of CdS0O,8/3H,0 
will result. These should be prevented as 
much as possible from adhering to one 
another by removing the liquid to other 
dishes as soon as the crystals are of such 
a size that most of them are in contact. 
In this way about five-sixths of the liquid 
may be evaporated, the mother liquid being 
employed for a preliminary washing of 
the mercurous sulphate, the manufacture 
of which is afterward described. The 
crystals of cadmium sulphate so obtained 
should be washed with successive small 
quantities of distilled water until after 
standing for five minutes no trace of acid- 
ity can be detected with congo red. The 
crystals, still moist, may then be trans- 
ferred to a stock bottle. To prepare the 
final solution agitation with distilled water 
is recommended as before, the tempera- 
ture being preferably five degrees or ten 
degrees higher than the normal tempera- 
ture, so as to ensure saturation. On no 
account should cadmium hydroxide be 
employed to neutralize the first solution, 
which is invariably acid; nor, indeed, 
should any attempt be made to neutralize 
the solution except by crystallization. 

4. Mercurous Sulphate—The preparation 
in each case is to be conducted in a dark- 
ened room. 

(a) Electrolytic Method—Pure dis- 
tilled mercury forms the anode and plati- 
num foil the cathode, the electrolyte being 
dilute sulphuric acid (one part by volume 
of concentrated acid to five parts of dis- 
tilled water). The mercury is preferably 
placed in the base of a large flat-bottomed 
beaker, and about twenty times its volume 
of the dilute acid added. Contact with the 
mercury is effected by means of a plati- 
num wire passing through a glass tube, 
while the cathode is suspended in the 
upper portion of the liquid. During the 
electrolysis the electrolyte must be con- 
tinually stirred, an L-shaped glass stirrer 
being most efficient, the L portion being 
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placed near the surface of the mercury. 
A current density of about 0.01 ampere 
may be employed. The salt so prepared 
is treated as per note A. 

(b) Precipitation method, mercurous 
nitrate and sulphuric acid being employed. 
Add strong nitric acid to a little pure mer- 
cury contained in a crystallizing dish, and 
place in a draught chamber until the ac- 
tion is over. If any mercury remains, 
add more acid and continue to do so until 
the mercury has completely disappeared 
and a strongly acid solution assured. 
Prepare dilute H,SO, (one to four by 
volume), allow to cool, and then add the 
acid nitrate solution drop by drop, keep- 
ing the mixture violently agitated. Mer- 
curous sulphate is precipitated, which 
should be filtered and treated as per note 
A. No more nitrate solution must be 
added to the dilute H,SO, than will suffice 
to neutralize thirty per cent of the H,SO, 
present. The maximum amount it is per- 
missible to add may be estimated by tak- 
ing a small portion of the dilute H,SO, 
and adding the nitrate solution until no 
further precipitation results. The pro- 
portion of nitrate solution to dilute 
H,SO, in such circumstances must be re- 
duced to one-third its value for the prepa- 
ration of mercurous sulphate by method b. 

(c) Precipitation method, strong and 
dilute sulphuric acid being employed. 
Purchased mercurous sulphate is warmed 
with pure strong H,SO, and a little mer- 
cury to a temperature of about 150 de- 
grees centigrade for about ten minutes, 
the operation being conducted in an 
evaporating dish covered with a clock glass 
and the mixture kept well stirred. The 
suspended matter is then allowed to settle, 
the hot liquid cooling sufficiently mean- 
while for the vessel to be handled with 
comfort. The clear acid is then poured 
into dilute H,SO, (one to six), when crys- 
talline mercurous sulphate separates out. 
About ten times the bulk of dilute acid 
should be employed, and to avoid spitting 
the hot liquid should be poured through 
a funnel, having its stem immersed in the 
dilute acid. The mixture is well stirred, 
cooled, and filtered, and the salt treated 
as per note A. As the operation yields 
but a small quantity of the salt it is ad- 
visable to repeat several times. . 

(d) By means of Nordhausen sulphuric 
acid. Place distilled mercury in the bot- 
tom of a beaker or bottle to the depth of 
about three millimetres. Add about four 
times its volume of Nordhausen sulphuric 
acid and stir well, keeping the mouth of 
the bottle closed as much as possible, as 
the acid fumes are very unpleasant. 
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Mercurous sulphate is formed in the cold 
and appears in the crystalline form after 
a few minutes. Allow the operation to 
continue until the acid strength has been 
considerably diminished; then pour into 
dilute H,SO, (one to six). Considerable 
spitting always occurs, so that caution is 
necessary. Proceed with the product as 
per note A. 

Note A—The mercurous sulphate ob- 
tained by the foregoing methods is first 
agitated with dilute H,SQ, (one to six) 


and distilled mercury. It is then filtered (a 


small Gooch crucible and filter flask are 
convenient), and the greater part of the 
mercury removed, as it interferes with the 
filtering. The salt is next washed with 
small quantities of saturated cadmium 
sulphate solution until free from acid. 
For the first few washings some of the 
first acid solution may be employed, but 
the final washings must be made with a 
little of the neutral solution. Trouble is 
often experienced in ridding the salt pre- 
pared with Nordhausen sulphuric acid 
from all trace of acidity, and it is prefer- 
able to wash five or six times with the 


Fie. 1 anD Fira. 2.—H Form or CELL FoR 

STANDARDIZING. 
cadmium sulphate solution, and then place 
in a bottle together with a little of the 
solution, shaking from time to time and 
filtering again in a few days. The 
acidity of the washing liquid should be 
tested with congo red. Instead of wash- 
ing with cadmium sulphate solution, sul- 
phuric ether (water free) may be em- 
ployed. 

The Mercurous Sulphate Paste—Some 
cadmium sulphate crystals are ground in 
an agate mortar with a little cadmium 
sulphate solution; about one-quarter their 
bulk of pure mercury is then added and 
two volumes of the acid-free mercurous 
sulphate, the whole being well mixed with 
cadmium sulphate solution so as to form 
a thin paste. 

The Form of Cell—The H form of cell 
due to Lord Rayleigh is the most con- 
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venient, and is in general use. Two pat- 
terns have been adopted. In Fig. 1 a 
form is shown in which the electrodes are 
scaled into the lower ends of the two ver- 
tical limbs, while in the form shown in 
Fig. 2 the electrodes pass through glass 
tubes, into the lower ends of which they 
are sealed. Form 1 can be hermetically 
sealed, and is intended to be immersed in 
an insulating liquid. Form 2 is sealed 
with marine glue, and may be immersed 
in ice or water. The hermetical sealing 
of form 1 was suggested by Lord Rayleign 
and by Professor Carhart. The glass tubes 
through which the electrodes are intro- 
duced in form 2 pass through corks 
which have been previously boiled in water 


, and soaked in cadmium sulphate solution ; 


in addition to the hole allowing of the 
passage of the electrodes, a second hole 
is bored through these corks for the pas- 
sage of small glass pipettes. After the cel] 
is filled these additional holes are fitted 
with small corks, and the cell is finally 
sealed with marine glue. The position of 
the various parts is shown in the figure. 
In filling the vessels it is convenient to use 
small pipettes made of two glass tubes, 
the one about three inches long and one- 
half inch in diameter, and the other about 
two inches long and one-third inch in 
diameter. If the larger tube has one end 
drawn out in the form of a cone, a junc- 
tion is easily made. The amalgam of type 
A is melted over a water bath (its surface 
being flooded with dilute cadmium sul- 
phate solution), and is introduced by 
means of a previously warmed 
pipette into one of the limbs. 
After the amalgam has solidified this 
limb should be washed out with 
a little fresh cadmium sulphate solution. 
If the amalgam of type B is used this 
washing is unnecessary. The mercury is 
next introduced into the other limb, then 
the paste, using if necessary a tiny glass 
rod as a piston through the pipette, and 
afterward a thick layer of finely pounded 
crystals is introduced into each limb. 
Saturated cadmium sulphate solution is 
finally added. The cells are then to be 
exposed in a warm room for a week or 
more to allow some of the liquid to evapo- 
rate, and so loosely cement together the 
fine crystals. This crystalline plug keepe 
the contents in their proper places, and 
enables the cell to be transmitted through 
the post. The sealing of the cells is next 
completed, care being taken not abnor- 
mally to heat the contents. 

Cells which are submitted for compari- 
son with the standards of the National 
Physical Laboratory should be accom- 
panied with the following particulars: 
(1) maker’s name and address; (2) name 
of the firms from whom the chemicals 
used in the manufacture of the materials 
were purchased (this information is only 
required so that the number of different 
sources of the materials can be estimated) ; 
(3) number of the method employed in 
the manufacture of the mercurous sul- 
phate; (4) type of cadmium amalgam 
used; (5) notes on any peculiarities ob- 
served in the preparations. 
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American Electrochemical Society. 


MONDAY MORNING SESSION. 


HE eighth general meeting of the 
American Electrochemical Society 
was opened on Monday, Septem- 

ber 18, at Bethlehem, Pa. A meeting of 
the board of directors was held in the 
morning. The first business session of 
the society was called to order in the 
chemical laboratory of Lehigh University 
at 2 P. M., when Dr. J. W. Richards, as 
chairman of the social committee, wel- 
comed the visiting members to Bethle- 
hem and introduced President Drinker, 
who welcomed the society to Lehigh, say- 
ing that it was very pleasant to have this 
occur as his first official action as head 
of the university. 

President W. D. Bancroft, on behalf of 
the society, thanked President Drinker 
and the local committee for their wel- 
come. 

The first paper to be considered at this 
meeting was entitled “Notes on Some Cen- 
trifugal Experiments with Colloidal So- 
lutions,” presented by Dr. W. S. Frank- 
lin and L. A. Freudenberger and read 
by the latter. It described experiments 
made to determine whether colloids could 
be precipitated by spinning the solution 
at high speeds. Complete precipitation 
was obtained when at the higher speeds. 
Drs. Richards and Franklin took part in 
the discussion. 

Dr. Wilder D. Bancroft delivered a 
very interesting lecture on “The Chemis- 
try of Electrochemistry,’ in which he 
endeavored to show that the reactions 
taking place during electrolysis were 
merely chemical and under proper con- 
ditions could be brought about by purly 
chemical means. He illustrated his rea- 
soning by experiments. 

The discussion was participated in by 
Messrs. C. J. Reed, A. G. Betts, Carl 
Hering, W. J. Richards, and C. F. Bur- 
gess. 

Mr. A. G. Betts read a paper on “The 
Phenomena of Metal Depositing,” in 
which he presented his views of the con- 
ditions which affect the quality of the 
deposited metal. The paper was dis- 
cussed by Messrs. Burgess, Bancroft and 
Richards. 

In the evening a very enjoyable recep- 
tion was given by Dr. and Mrs. Richards 
to the visiting ladies (though unfor- 
tunately there were none) and their 
escorts. This was followed by a smoker 
at the Lincoln Republican Club. 


' Process for 


TUESDAY MORNING SESSION. 


Tuesday morning the second session 
was called to order at 9 A. M. 

A paper by Mr. O. P. Watts, entitled 
“Notes on the Use of Aluminum as a 
Reducing Agent,” was read by Dr. Rich- 
ards. A paper describing a “New Gin 
the Electrical Manufacture 
of Steel,” presented by Mr. Gustav Gin, 
was also read by Dr. Richards. It was 
discussed by Dr. Leonard Waldo, Mr. 
Hering and others. 

“An Electrolytic Process for Refining 
Silver,” by Mr. A. G. Betts, was read by 
title. 

This paper called attention to the two 
electrolytic refining processes, known as 
the Moebius process and the Balbach proc- 
ess, after the inventors, which differ in 
the means adopted to prevent the spongy 
silver deposits from reaching the anodes 
and short-cireuiting the cells. Certain 
objections to these processes appear, 
among which are the ungainly apparatus 
used, the high resistance of the solution, 
the collection of the silver in a loose con- 
dition, with consequent trouble, and the 
necessity of enclosing the bullion anodes 
in cloth bags to keep the gold out of the 
electrolytic silver. There are also certain 
chemical objections in the requirement of 
anodes practically free from metals other 
than copper and silver and the more 
precious metals. 

The present progress in the recovery 
of silver is in the direction of collecting 
the silver of the ores ultimately as an 
anode slime from the electrolytic refining 
of base metals. This anode slime will 
contain the bismuth of the ore, and this 
is at present mostly wasted, the amount 
thus lost apparently being considerably 
greater than the total present consump- 
tion of the metal. A brief outline of the 
Betts process is published on page 470 
of this issue. 

Mr. F. D. Easterbrooks read a paper 
entitled “Electrolytic vs. Sulphuric Part- 
ing of Bullion.” It was discussed by 
Messrs, Betts, S. S. Sadtler and Richards. 

Mr. Maximilian Toch, in a paper on 
“Insulating Paints,” discussed the prob- 


lem of protecting metals from electrolytic 


corrosion and said that he had found that 
if the basic formula of the organic com- 
pound, the oil or gum, were known the 
behavior of the paint could be predicted. 


The paper was discussed by Messrs. Her- 
ing, Burgess, Sadtler, Bancroft and others. 

A paper entitled “The Utilization of 
Active Oxygen, Chemically and Electric- 
ally Produced,” was read by Mr. R. von 
Foregger and discussed by Messrs. Rich- 
ards, C. A. Doremus and others. 

Professor C. A. Burgess read a paper 
entitled “Some Observations on the In- 
fluence of Arsenic in Pickling Solutions.” 

A sulphuric acid pickle which exerts a 
Vigorous dissolving action upon an iron 
or steel surface may be rendered almost 
completely inert by the addition of a 
small amount of arsenic. Over a half 
century ago this fact was pointed out by 
E. Millon, who, however, did not attempt 
to explain why a trace of arsenic has the 
property of exerting this remarkable pro- 
tective action. This phenomenon is of 
considerable significance to the chemist 
and the electrochemist, for it indicates 
that arsenic is a disadvantageous impurity 
where free and rapid action of.sulphuric 
acid upon iron is desired. A number of 
experiments upon the effect of arsenic in 
sulphuric acid solutions were performed 
in the applied electrochemistry labora- 
tories of the University ‘of Wisconsin. 
These experiments show that the effects of 
arsenic are sufficiently pronounced to 
warrant a further experimental study, 
especially in determining the quantitative 
effect of varying percentages of arsenic in 
various strengths of acid solutions. By 
some the presence of arsenic ‘is held to 
exert a deleterious influence; that its 
presence in pickle gives rise to dark and 
irregular colorations on the surface of 
iron articles subjected to its influence, 
thus adding to the difficulties inherent 
in the process of preparing surfaces for 
receiving electrodeposits. Another disad- 
vantage attributed to arsenic is that it 
makes the useful action of the solution 
exceedingly slow. On the other hand, it 
is claimed by Meurice that the presence of 
arsenic may be decidedly advantageous to 
an acid pickle, since, when present in 
suitable proportion, it reduces the con- 
sumption of acid, while increasing the 
effectiveness of its work. 

A paper by Messrs. O. W. Brown and 
W. F. Osterle, on the “Electric Smelting 
of Zine,” was read by Mr. Sadtler, and 
discussed by Messrs. W. McA. Johnston, 
Richards and others. 

The final paper for this session, by 
Mr. A. G. Betis, and entitled “Notes on 
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the Electrometallurgy of 
was read bv title. 

This session was followed by a lunch 
to the society, given by the university in 
the gymnasium. The members were then 
shown through the electrical engineering 
laboratory by Professor Wm. Esty, and 
through the physical laboratory by Dr. W. 
S. Franklin. 

In the afternoon a visit was paid to the 
zinc works and to the Bethlehem Steel 
Company. 

In the evening a subscription banquet 
was given at the Eagle Hotel. 

oe 
The Railway Signal Association. 

The annual meeting of the Railway 
Signal Association will be held at 
Niagara Falls, N. Y., on October 10, 11 
and 12. The association’s headquarters 
will be established at the International 
Hotel. The sessions will be held in As- 
sembly Hall connected with the Cataract 
and International hotels. There will be 
three sessions on October 10, two on Octo- 
ber 11 and one on October 12. Arrange- 
ments have been completed for a special 
room which will be assigned for the dis- 
plaving of such articles and appliances as 
may be deemed desirable to submit to 
members of the association. It can be oc- 
cupied by any member after 10 a. M., 
October 10, until 6 P. Mm., October 12. 
This is a new departure for this associa- 
tion, and it was deemed advisable after 
due consideration of a number of requests 
for such space. 

At this annual meeting the secretary 
will display samples of designs and metals 
for a permanent badge, medallion or but- 
ton of the association. The following 
material will be offered for discussion: 
the word “Function” does not appear to 
cover the various articles to whieh it re- 
fers, and if is proposed to make an effort 
to substitute the word “Unit”? for “Fune- 
tion.” l 


Antimony,” 


The following topic is also submitted: 
“What Is the Best Method for Adjustment 
of Cost of Maintenance, Operation and 
Inspection of Joint Interlocking Plants 7” 
Conimittee No. 2, which covers circuits 
for manual block signal systems, presents 
a good report and makes recommendations. 
Committee No. 5, “Organization of Sig- 
nal Department,” will present an exhaust- 
ive report with recommendations for a 
proper organization. Committee No. 6, 
“Cost,” furnishes a report. Committee 
No. 8, “Standard Specifications,” submits 
a substitute, a new table, for table “R,” as 
printed im 1904 proceedings, beginning 
with paragraph 60 and ending with the 
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completion of specifications which will be 
considered for final adoption. Committee 
No. 12, “Signal Lamps—Designs; Oil 
Used in; Care of, etc.’—this committee 
makes a very exhaustive study of the long 
time and one-day burners as used in the 
various designs of top and bottom draft 
lamps, also their relative effect for range 
as relating to sight for enginemen ap- 
proaching signals. A number of track 
tests under variable weather conditions 
are recorded and recommendations 
sented for consideration. Committee No. 
13, “Wire—Rubber-Covered — Insulated 
Wire,” will make’ a preliminary report 
and some recommendations. In addition 
to these committee reports, Dr. Charles 
H. Williams, of Boston, will present a 


pre- 


paper on “Observations on Signal Lenses.” 
Dr. Wiliam Churchill, of Corning, N. Y., 
will present a paper on “The Roundel 
Problem.” Mr. E. L. Adams, of the 
Lake Shore & Michigan Southern Rail- 
way. will present a paper on “The Use of 
Storage Batteries for All-Electric and 
Other Signal Devices.” Dr. N. W. Black, 
of Milwaukee, Wis., presents his “Second 
Report of Comparative Tests of Roundels 
from an Opthalmologist’s Standpoint.” 
Mr. J. A. Peabody, signal engineer, Chi- 
cago & Northwestern Railroad, offers a 


paper on “Cost of Stopping Trains Com- 


pared with the Cost of Maintenance, 
Operation and Inspection of Interlocking 
Plants.” 


New Cable to China and Japan. 


Mr. Clarence H. Mackay, president of 
the Commercial Cable Company, on Sep- 
tember 14 gave out the following state- 
ment concerning the company’s plans with 
regard to a new cable to China and Japan: 

“Arrangements have been finally com- 
pleted for the laying of submarine cables 
to China and Japan. It was the earnest 
wish of President McKinley, while the 
Pacifie cable was in contemplation, that 
in addition we should lay cables to China 
and Japan. The difficulties at that time 
seemed insuperable, but we assured the 
President that we would do everything 
possible to comply with his wishes. 

“Among our difficulties was a protest 
which Russia made against our laving a 
cable to Japan as being a breach of neu- 
trality. President Roosevelt has given 
us his hearty support in order that Ameri- 
can commerce might have quick service 
to China and Japan bv an American 
cable. 

“We also received the efficient aid of 
ex-Attorney General Knox and Attorney 
General Moody. Our landing rights in 
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China were obtained several weeks ayo 
and we have completed arrangements with 
the government of Japan for landing 
rights and connections in that country. 
Yesterday the agreement was signed by 
Mr. Takahira, the Japanese minister. 

“We shall proceed at once with the 
manufacture and laying of these two 
cables, which will take several months. 
The Commercial Pacific Cable Company 
will then pierce the Far East at three 
points—namely, the Philippines, China 
and Japan. With the cable which has 
just been completed to Newfoundland, a 
fifth cable to Europe which will be laid 
this month, a cable from Guam to Japan 
and one from Manila to Shanghai we will 
have a system extending over two-thirds 
of the way around the globe.” 

The Commercial Pacific Cable Com- 
pany has filed a certificate of increase of 


capital stock from $12,000,000 to $15,- 
000,000, and an amendment to its articles 
of incorporation to provide that the com- 
pany may make an extension from 
Manila, in the Philippine Islands, to 
Shanghai, China. The certificate is 
signed by Clarence H. Mackay and 
Edward C. Platt. 


——_——_ «<p a 


New Signal System for the Erie 
Railway. 

A new automatic system of signals is 
to be installed on the Erie Railroad he- 
tween Jersey City and Middletown, N. Y. 
This is an electric semaphore normally 
clear system, and is operated by stationary 
storage batteries. The signals will be put 
two-thirds of a mile apart for the first 
thirty-two miles, and one and one-third 
miles apart for the rest of the distance. 
Five power plants will be used for charg- 
ing the batteries, which will be located at 
Rutherford junction, Ridgewood junc- 
tion, Suffern, Oxford and Middletown. 
The most congested part of the Erie svs- 
tem is to be protected by the new signals. 
Tf it proves all that is claimed for it, ex- 
tensions will be made over the entire line 
in the near future. The expenditure for 
the short hne proposed will be $250,000, 


Will Test Electric Meters. 


In the absence of any appropriation 
with which to establish an electric meter 
testing station, Commissioner Oakley, of 
the department of water, electricity and 
gas of the city of New York, has reached 
a tentative agreement by which all such 
meters may be examined at the Columbia 
University laboratory. The university 
will maintain the station and furnish the 
necessary apparatus, if the city will pay 
half the inspector's salary. Commissioner 
Oakley has applied for authority from the 
board of estimate to make such an agree- 
ment. 
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Electrical Notes from Europe. 


tes and telephone circuits 


are to be run through the 
Simplon tunnel to connect 
Switzerland and Italy, and the 


two governments are now coming to an 
understanding about the matter. No 
doubt the wires will be laid in under- 
ground cable in the tunnel. Each of the 
governments is to bear the expense for the 
lines according to the proportion of length 
which lies in the territory of each. The 
circuits will run from Brigue, on the 
Swiss side near the tunnel, to Domo d` 
Ossola, which is the present terminus 
of the railroad on the Italian side. At 
these stations the necessary telegraph and 
telephone apparatus will be placed, and 
this includes a set of public telephone 
cabins. The work of laying the cables in 
the tunnel will no doubt be carried out 
before the railroad line commences to run. 
The Swiss government has already allowed 
a credit of $50,000 for its share of the 
work. 


On the Volga river an electrically op- 
erated freight boat is running between St. 
Petersburg and Rybinski, covering a dis- 
tance of 600 miles or more. A somewhat 
novel system is employed in this case. The 
boat, or rather barge, is of iron construc- 
tion and measures seventy-four metres 
long and ten wide. It has three helices, 
each of which is driven independently by 
a direct-current motor. Power is fur- 
nished by petrol motors which are mounted 
in the middle of the boat. Here are three 
Diesel engines of the four-cylinder type. 
They are direct-coupled to continuous- 
current generators, and the latter are 
used to furnish the current for the mo- 
tors. By regulating the current it is easy 
to give the proper control for the helices. 
The dynamos also furnish the current 
for lighting, pumps and lifting-apparatus 
of the boat. A Swedish firm supplied the 
present outfit, at a cost of $30,000. By 
using steam engines alone the cost would 
have been one-third less, but it was de- 
sired to use oil, which is very cheap in 
this region, and on the other hand the 
combination svstem has several advantages 
in working. Besides, the boat can take a 
ten per cent higher load than if a steam 
plant were used, owing to the gain in 
weight. The Diesel motor uses crude oil, 
which yields 11.000 calories per kilo- 
gramme, and delivered at St. Petersburg 
costs but nine dollars per ton. 


The Allgemeine Gesellschaft, of Berlin, 


By Oar Special Correspondent. 


is building a new steam turbine on the 
Schultz system which is said to give ex- 
cellent results. On one of the recent trials 
which was made with one of the turbines 
connected on the same shaft with a 
dynamo, the latter was a three-phase 
alternator giving 550 volts and fifty 
cycles, running at a speed of 3,000 revo- 
lutions. The turbine and dynamo form a 
compact group five metres long and 2.2 
wide. The two wheels of the turbine are 
placed on either side of the alternator. 
The turbine wheels measure 1.70 metres 
in diameter and make a peripheral speed 
of 267 metres per minute. A governor ad- 
justs the speed within a  five-per-cent 
limit between no load and full load when 
suddenly throwing on the load. Put- 
ting on twenty-five per cent of the 
load only gives a change of two per cent 
in the speed. On the tests the consump- 
tion of steam was found to be but 10.08 
kilogrammes at full load, 10.49 at three- 
quarters load, and 11.26 at half load per 
kilowatt-hour. 


In southern Switzerland it is proposed 
to secure a large amount of hydraulic 


power by using the falls of the Maria. 


As the stream affords a very irregular flow, 
to utilize it in a practical way it will no 
doubt be necessary to have a reservoir of 
large capacity which will afford the re- 
serve supply. The most practical method 
seems to be to make use of a lake of some 
size which lies not far off, and the water 
from the river could be taken into the 
lake with comparatively little work, seeing 
that it would only be necessary to use a 
river bed which is now dried up and which 
would afford to some extent a natural 
canal. The level of the water in the lake 
varies only three feet or more during the 
year. In order to use it in the present 
case, they would raise the maximum level 
by less than three feet and lower the mini- 
mum level by some eight feet. When in 
the ordinary conditions of running, the 
level would remain constant in summer, 
and in the different seasons of the year 
it would allow the hydraulic plant to be 
operated in a Satisfactory manner. To 
feed the natural reservoir which is thus 
formed, it is proposed to take off a part 
of the water of the Orlegna, which is an 
affluent of the Maria. The water would 
be brought to the lake through a canal a 
mile and a half long at a shght grade. 
Either a single large hydraulic station 
or two separate stations can be used to 
take the power which is thus afforded and 


which is estimated to reach a total of 
43,000 horse-power, available during 
twenty-four hours per day. 


Work on the new electric railroad which 
is to run to the top of Mt. Blanc has 
been commenced not long ago. The line 
starts from St. Gervais and climbs up the 
slope of the mountain as far as the peak 
which is known as Aiguille du Gouter. 
The route keeps along the northwestern 
side of the mountain. An altitude of 
3,873 metres is reached at the terminal 
point. The track of the electric road is 
laid upon metal ties and the entire length 
of the line will be near twenty miles. 
The trains will run from St. Gervais to 
the upper terminus in four hours. There 
will be a number of stations along the 
line and the trains will stop at each sta- 
tion in order to let the passengers take a 
good view of the prospect and also to allow 
them to become accustomed to the rarefied 
air as the cars pass up the mountain. It 
is proposed to make up a train of one 
electric locomotive and two trailers, 
which will carry a total of eighty passen- 
gers. The terminus of the line will 
stop short of the top of the mountain, 
but from Aiguille du Gouter the ascent 
to the summit can be made in four hours, 
reaching an altitude of 4,810 metres. It 
is expected that the Mt. Blanc electric line 
will be finished and opened for traffic in 
1911. 


Among the large central stations which 
have been recently installed in Berlin, we 
may mention the plant known as the 
Moabit station, lving in the northwestern 
part of the town between the Spandau 
canal and the Hamburg-Lehrter railroad. 
When fully equipped, the total capacity 
of the plant will reach some 38,000 horse- 
power. At present the first part of the 
plant consists of four direct-coupled 
groups of 3,500 horse-power each. 
Another set of generatingsgroups are now 
in construction, and these will be of nearly 
double the capacity of the former, being 
rated at 6.000 horse-power. The groups 
are made up of triple-expansion horizon- 
tal engines which are built by the Sulzer 
company of Winterthiir. Switzerland. 
Steam is furnished to the engines bv 
thirty-five boilers, each of which has 300 
square metres heating surface. These 
boilers are provided with superheaters and 
the ‘boiler room contains a set of feed- 
water heaters. A svstem of automatic 
coal delivery to the furnaces is one of the 
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interesting points of the station. It is 
well carried out and the whole is operated 
by electric motors of different sizes. The 
apparatus gives a delivery of 350 tons of 
coal to the grates in a ten-hour period. 
Motors of the Allgemeine Gesellschaft, 
the well-known Berlin firm, ranging from 
ten to fifty horse-power, are used in the 
different operations. The dynamos of the 
station are mounted directly upon the 
engine shaft which is driven on either 
side of the generator by a crank coming 
from the piston and working at a 1.5- 
metre stroke. The fields of the generators 
are seventy-pole, and measure 7.40 metres 
in diameter. The total weight of the 
fields is about seventy-five tons. An 
armature which has about the same weight 
is employed. It surrounds the field which 
is mounted on the engine shaft, and its 
diameter is about 8.60 metres. One of 
the features of the plant is the extensive 
switchboard which is erected for handling 
the machine and the line circuits. 


It is reported that an electric railroad 
is to be constructed in the neighborhood 
of Rome, which will run between Cosenza 
and San Giovanni on one hand and be- 
tween Fiore and Cotorone on the other. 
The new railroad is to be of the narrow- 
gauge type. The project includes a plant 
for the transmission of power to the lines, 
with the erection of various substations 
for furnishing the low-tension current. 
It is promoted by an engineering company 
at Rome, the Sila Industrial Company, 
and it has already applied to the 
government for the necessary concessions 
and rights for the plant. It is said that 
the government is favorable to the project 
and will grant a subsidy so as to assure 
its proper working. The Ampallino 
mountain torrent will be used to furnish 
the power for the lines and it lies not 
far from San Giovanni. There they expect 
to secure some 5,500 horse-power from a 
700-metre fall. 


A novelty in the way of a mercury- 
vapor lamp is the new form made on the 
Hereus system which the Poulenc Com- 
pany brings out. Instead of glass, an 
envelope of melted quartz is employed and 
this firm has now succeeded in making 
quartz tubes and other vessels very suc- 
cessfully. One advantage of the use of 
quartz for the lamp is that it allows the 
ultra-violet rays to pass through, which is 
not the case with glass. One of the new 
lamps made at Paris is constructed to 
run on 110 volts and takes from 300 to 
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400 watts. It is very good for photo- 
graphic use, seeing that it allows the 
active part of the spectrum to pass. 


Tantalum and carbon filament lamps 
have been compared in a series of tests 
recently made by the German physicist 
Dr. Seidek. The lamps having filaments 
of these two materials were constructed so 
as to give about the same normal candle- 
power, and worked on a voltage of 110. 
The intensity of the lamps was measured 
by means of an improved photometer of 
the Lummer pattern, using voltages which 
varied from seventy-five to 200 volts. At 
seventy-five volts, the tantalum lamp 
showed 6.4 candle-power and the carbon 
filament only 2.5 candle-power. The rise 
of candle-power with the voltage is quite 
different, however, in the two cases, and 
we find that at 110 volts the curves show- 
ing the candle-power now cross and the 
common value is twenty-five candle-power 
at this point. At 160 volts, the carbon 
filament shows 209, while the tantalum 
only reaches ninety-three candle-power. 
When 200 volts is reached, the carbon 
filament burns out, while the tantalum 
filament remains steady at 206 candle- 
power. In the tests it is found that the 
tantalum lamp when burned at 110 volte 
consumes only 1.06 watts per candle. 
Fluctuations in the voltage of the circuit 
seem to have a much less effect on the 
efficiency and life of the tantalum fila- 
ment than we find in the case of carbon. 

C. L. Duranp. 

Paris, September 1. 


Extension of Telegraph System in 
Mexico. 

United States Consul Kaiser, of Mazat- 
lan, Mexico, reports that an extensive sys- 
tem of telegraph construction has been 
decided upon in the state of Mazatlan. 
The general administration of telegraphs, 
in concurrence with the office of communi- 
cations and public works, has ordered the 
construction of an extensive’ net of tele- 
graph lines in Lower California, touching 
every principal city or town of that terri- 
tory. Further, in view of the good results 
obtained by the system of wireless teleg- 
raphy which has been installed in Cabo 
Haro and Santa Rosalia, it is resolved to 
put in new installations in different places 
on the coast of Lower California in com- 
bination with other stations which will be 
established in Sonora and Sinaloa. Topo- 
lobampo has been selected as the site of 
one of these stations. 


479 


A Large Power Company in York- 
shire, England. 

The Yorkshire Electric Power Com- 
pany, of England, has just completed the 
installation of a large power station at 
Thornhill, a few miles from Leeds. This 
company has been authorized to erect 
three similar stations, from which it will 
supply power to a large area. This area 
includes the great Yorkshire coal fields, 
woolen mills, and many other industrial 
undertakings. It comprises about 1,800 
square miles, contains eighteen boroughs, 
118 urban and twenty-one rural dis- 
tricts. The power users in the area which 
the company will supply include electric 
railways, textile factories, mines, canals, 
and manufacturing establishments of 
many kinds. It is estimated that there 
is employed at the present time in that 
district about 3,000,000 horse-power, 
which is supplied principally by small 
steam units, and it is hoped that the 
greater portion of these will be abandoned. 

The station just completed is a brick 
and steel structure. The engine room is 
100 feet long and fifty feet wide. The 
boiler room is seventy feet by eighty feet. 
The layout is such that additions can 
be made as becomes necessary; the ulti- 
mate equipment of the station will be 
60,000 horse-power. The station is 
favorably situated as regards fuel supply, 
as this can be obtained either by rail, by 
water (the station being on a river), or 
by road. A modern coal-handling plant 
has been installed, which takes the coal 
either from the barges or the railway sid- 
ings. 
The boilers selected are of the Bab- 
cock & Wilcox type, each having a heat- 
ing surface of 5,730 square feet. The 
generating units are Curtis turbo-alterna- 
tors, each rated at 2,000 kilowatts. Two 
of these have been installed, and a third 
is now in course of erection. The present 
engine room is large enough to accommo- 
date four of these units. 

Power is distributed from the generat- 
ing station to the substations at 10,000 
volts over underground feeders, which are 
in duplicate. They consist of three-core, 
paper-insulated, _lead-sheathed, steel- 
armored cables, laid solid in wooden 
troughs, protected by double boards on 
the top, the two boards being separated 
by a layer of sifted earth. At the present 
time a trunk line has been extended from 
Thornhill to Pudsey, and there are sub- 
stations at Thornhill. Three others are 
being erected. These substations, while 
differing somewhat, are in general similar. 
Current is stepped down from 10,000 to 
2,000 volts for distribution within a 
radius of two miles for power purposes, 
three-phase motors being employed. For 
lighting, single-phase current is used, the 
lighting transformers being placed where 
desired on the secondary mains. 
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THE ASSOCIATION OF EDISON ILLUMI- 
NATING COMPANIES. 


ANNUAL CONVENTION HELD AT LAKE 
CHAMPLAIN, SEPTEMBER 12, 
13 AND 14. 


The annual convention of the Associa- 
tion of Edison Illuminating Companies 
was held at Lake Champlain, N. Y., on 
September 12, 13 and 14. The meeting 
was attended by a large number of dele- 
gates from the Edison licensee companies 
thronghout the country. 

The initial session was called to order 
by President Joseph B. McCall, of Phila- 
delphia, Pa., in the large parlor of the 
Champlain Hotel at Bluff Point. The 
reports of the executive committee and the 
treasurer were received. Reports were also 
presented by the following committees: 

Meter  committee—Alexander Dow, 
chairman; J. W. Cowles, G. R. Green, A. 
H. Ackerman, ©. J. Bushnell, J. W. 
Lieb, Jr. 

Storage battery committee—L. A. Fer- 
guson, chairman; W. C. L. Eglin, J. W. 
Lieb, Jr., G. Goettling and W. F. Wells. 

Lamp committee—J. W. Lieb, Jr., 
chairman; C. L. Edgar and S. Insull. 

National Code committee—W. C. L. 
Eglin, chairman; L. A. Ferguson, T. E. 
Murray. 


Steain turbine committee—W. C. L. 
Eglin, chairman; F. Sargent, J. D. 


Andrews, C. H. Parker and W. H. Norris. 

Electric heating committee—J. L. Gil- 
christ, chairman; J. D. Israel, A. A. Pope, 
C. II. Herrick, W. W. Freeman. 

Mr. W. T. Morrison read a paper en- 
titled “The Practical Operation of the 
Nernst Lamp.” 

Tuesday afternoon was given up to a 
golf handicap, which was indulged in by 
a number of the gentlemen present. 

In the evening the following papers 
were read: “The Use of Small-Sized Car- 


bons in Alternating-Current Are Lamps,” 


G. N. Eastman; “A New Rotative Test 
Meter W. J. Mowbray; “Experiences 
with Tests on All Kinds of Lamps for 
the Past Year, Including Nernst Lamps,” 
Dr. C. H. Sharp. 

On Wednesday morning the following 
papers were read: “Practical 
ence with Steam Turbines,” J. A. Rad- 
ford; “Improvements in Steam Turbines,” 
W. L. R. Emmet; “Methods of Starting 
up Large Intereonnected Systems Quickly 
after Partial or Total Shutdown,” and 
“Instruction and Training of All Operat- 
ing and Construction Men Who Work on 


Experi- 


High-Potential Apparatus and Connec- 


tions, W. F. Wells; “Relative Advan- 
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tages of Twenty-five and Sixty Cycles, 
Seen from the Standpoint of the Central 
Station Rather than the Power Transmis- 
sion System Pure and Simple,” Philip 
Torchio and W. C. L. Eglin. 

On Wednesday afternoon various forms 
of entertainment were participated in, 
and in the evening a paper was pre- 
sented by Dr. C. P. Steinmetz, en- 
titled “Magnetite Lamps and Mercury 


Vapor Are Lamps and Mercury Arc 
Rectifiers in Connection with Electric 


Light.” Following the discussion on this 
paper, Mr. J. W. Lieb, Jr., presented an 
address on “The International Electrical 


Congress at St. Louis.” 

On Thursday morning the following 
papers were presented: “Coal-Handling 
and Storage of the Edison Illuminating 
Company at the South Boston Station ;” 
“Notes on Sales of Electrie Power,” E. 
W. Lloyd: “The Relation of the Central 
Station to the Motor-Driven Refricer- 
ating Machine.” G. W. Goddard; “The 
Relative Merits of Discharging Batteries 
im Edison Systems through Reversible 
Boosters and through End-Cell Switches,” 
by Gerhard Goettling. 

On Wednesday afternoon the attend- 
ants visited the Clinton County Fair at 
Plattsburg. On Thursday thev were the 
guests of Mr. and Mrs. Joseph B. McCall 
to Ausable Chasm. 

The following officers were elected for 
the ensuing vear: l 

President: Joseph B. McCall, Philadel- 
phia, Pa. 

Vice-president: D. 
Spokane, Wash. 

Treasurer: Alex Dow, Detroit, Mich. 

Secretary: G. R. Stetson, New Bedford, 
Mass. 

Assistant-secretary: H. C. Lucas, Phila- 
delphia, Pa. aF a 


L. Huntington, 


—- o d 


Officers of Independent Telephone 
Associations to Meet. 

Mr. J. G. Splane, president of the 
Pittsburg & Allegheny Telephone ‘Com- 
pany, made the statement, on September 
14, that officers of the various independent 
telephone companies would meet in St. 
Lows during the’ present week to go over 
the result of the inspections and prepare 
for the ultimate union of their companies, 
in’so far as‘the long-distance business is 
concerned, ` How soon the consolidation 
would take place he was unable to say. 

lt is the plan of the independent asso- 
ciations to build connecting Jinks between 
each part of the systems included in the 
conference, and it is expected that eventu- 
ally the Keystone Telephone Company, 
which is verv active in Philadelphia, will 
join the movement. This would mean a 
new trunk line between Pittsburg and 
Philadelphia, going through Johnstown, 
Harrisburg, Lancaster and other points 


on the main line of the Pennsylvania Rail- 


road, 


Vol. 47—No. 13 


The Isolated Midway Islands Cable 
Station. 


The steamship Siberia, carrying Mr. 
E. H. Harriman, the well-known financier, 
and party, touched at Midway Islands on 
its trip to Japan, on August 25. Among 
the passengers who visited the cable sta- 
tion on the Midway was Mr. L. G. Mar- 
tin, the cable expert of the Okonite Com- 
pany, New York, who was en route to 
Shanghai to superintend the laying of 
the cables of his company for the Pacific 
Commercial Cable Company. 

Writing from Yokohama to a friend in 
this city, Mr. Martin interestingly de- 
scribes his visit as follows: 

“I expeet you were surprised to get a 
cable from me from Midway Islands. 
None of the passengers knew we were 
to call there until the ship had left Hono- 
lulu. I asked for permission to go ashore 
there and was the only passenger out- 
side of the Harriman party allowed to 
land. All of the fellows, whom I have 
known for vears, were, as vou can Imagine, 
pleased to see me and I was kept busy the 
two hours we were there answering ques- 
tions. We took them eight bags of mail, 
the first they had had since May. 

“The islands are nothing but sand 
heaps and as flat as a pancake, but very 
healthy. The men have very comfortable 
quarters and seem fairly well contented. 
I am afraid there will be ‘something 
doing’ if ever a hurricane strikes the 
place.” 

A copy of the Siberia Daily News, 
dated August 25, and published on ship- 
hoard, accompanied Mr. Martin's letter. 
From this httle newspaper, the following 
interesting item is extracted: 

“The Siberia reached Midway Island at 
G45 A. 
and employés of the Pacific Commercial 


M. to-day. A party of marines 
Cable Company visited the ship in order 
to take delivery of the mails for the island 
which had been brought from Honolulu. 
A pariy of passengers from the Siberia, 
in three boats, left the Siberia at 8 aA. M. 
for the purpose of visiting the island. In- 
cluded in the party were the Misses Mary, 
Cornelia and Carol Harriman, Mrs. 
Robert Goelet, Mr. E. M. Harriman, Mr. 
Robert Goelet, Dr. Lyle, Mr. R. P. 
Schwerin, Captain Smith, Mr. L. G. 
Martin, Messrs. MeKnight, Neill, Frey, 
and Masters Averell and Roland Harri- 
man. The party was shown through the 
Cable company’s buildings by Superin- 
tendem Colley of the Cable company, and 
returned to the ship at noon.” 


a 
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Electrical ‘Patents. 


George W. Kretzinger, of Chicago, Ill., 
has obtained control of a patent recently 
granted to David H. Wilson, of the same 
place, on an improved telephone repeater 


hi 
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a certain point, the governor will act to 
lessen the speed of the dynamo, and when 
the voltage decreases below a certain 
point, the governor will act to increase 
the speed again. The voltage and the 
speed of the dynamo thus reciprocate and 


TELEPHONE REPEATER, 


(498,720, September 5, 1905). In carry- 
ing out the invention, two telephone in- 
struments are emploved, also a repeating 
device provided with two coils wound 
upon a common core and having no elec- 
trical connection with each other. One 
coil is connected with one of the tele- 
phone instruments, and the other coil is 
connected to the other instrument. <A 
third coil is wound upon the core, a 
source of electric supply being in cir- 
cuit with this last-mentioned coil. A 
diaphragm is associated with the core. A 
second diaphragm is opposite thereto and is 
actuated therefrom, being connected in 
circuit with the third coil. 

Charles A. Eck, of Newark, N. J., is 
the inventor of an improvement in 
governors for dynamos (798,770, Septem- 
ber 5, 1905). The invention has more 
particular reference to a governor adapted 
to respond to fluctuations in voltage of 


GOVERNOR FOR DyYNAMOS 


the dynamo. The invention contemplates 
a governor, whose action depends upon 
the fluctuations of voltage of the dynamo. 
so that when the voltage increases above 


tend to render both the voltage and speed 
constant. In carrving out the invention, 
the dynamo is constructed with a magnetic 
field and with a rotatable armature shaft 
carrying an armature and a commutator 
mounted within the field so as to move 
longitudinally. The dynamo will be suit- 
ably driven by any means found useful 
for the purpose, but will conveniently re- 
ceive its motion from the flywheel of an 
internal-combustion motor through the 
instrumentality of a friction pulley 
moving with the armature shaft. Means 
are provided for positively moving the 
armature shaft out of its central longi- 
tudinal position and the friction pulley 
into contact with the flywheel. When 
the voltage increases above a certain point, 
the magnetic field will act upon the arma- 
ture shaft so as to move the same‘ into 
its central longitudinal position and so as 
to withdraw the friction pulley from the 
wheel. It will be understood that this 
movement is a very slight one and that 
by making the voltage of the dynamo 
variable it becomes for all practical pur- 
poses constant, that is to say, the varia- 
tion in voltage is so slight as to be hardly 
noticeable. 

A machine for insulating electric con- 
ductors is tne invention of Charles H. 


MACHINE FOR INSULATING ELECTRICAL CON- 
DUCTORS. 


Hawkins, of Long Island City, N. Y. 
(798,606, September 5, 1905). The in- 
vention relates to machines for insulating 
wires used for electrical conductors, and 
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particularly to that class of machines 
known as the “Royle,” the object being to 
so improve a machine of this class that 
the insulating material will be forced 
therefrom in narrow strips. In this ma- 
chine, a cylindrical casing is provided 
with a jacket forming an enclosing cham- 
ber, a worm being placed in the casing. 
A supplemental casing is located at one 
end of the cylindrical casing and is pro- 
vided with a conical chamber which com- 
municates with the interior of the cyl- 
indrical casing. The conical chamber is 
closed at its apex by a plug having con- 
centrically arranged slots forming open- 
A tube is passed longitudinally 
through the worm and is secured in the 


plug. 


Ings. 
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Static Electricity in Ore-Dressing. 

The method of separating ores in- 
vented by Professor Lucien I. Blake, by 
static electricity, which depends upon the 
different conductivities of the constitu- 


ents of the ore is well known. 
Professor Blake has now extended 
the use of statie electricity to ore- 


dressing, taking advantage of the dif- 
ferent inductivities of the various 


stituents. His new system has been de- 
scribed by Mr. W. G. Swart. The ore 
is dropped from a hopper over a feeding 
device, and falls betwcen two poles charged 
oppositely by a static machine. The ac- 
tion of these two poles is to cause the dif- 
ferent constituents in the stream of ore 
to be deflected from the vertical path to 
different degrees, and they then fall in 
separate receptacles. The arrangement is 
exceedingly simple, and yet is said to be 
positive and to give remarkable results. 
Mr. Swart refers also in this artiele to 
the static machines which have been used 
in the Blake svstem. In these all brushes 
and contacts have been done away with. 
The revolving plates are of mica, and are 
run constantly dav and night in damp 
and dusty mills. The machines, however, 
are enclosed and are supplied with a forced 
draught of hot, dry air, which not only 
maintains all parts dry and clean, but re- 
moves the ozone as fast as it is formed.— 
Engineering and Mining Journal. 


con- 
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Sa has 
Electricity in Its Application to 
Everyday Life. 

The issue of the Omaha Bee for July 
30 is designated as an electric number, 
and contains much interesting and valu- 
able matter concerning “Electricity in Its 
Practical Application to Our Modern 
Everyday Life.” In addition to the text 
there are numerous illustrations showing 
forth some of the most important applica- 
tions of electricity. A particularly inter- 
esting coptribution is by Mr. Edward 
Rosewater, editor of the Bee, entitled 
“Personal Recollections of Some of the 
World-Famed Electricians.” 
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Reviews of 


Some Transmission Troubles from the 
Far West.. 

Some of the unusual troubles met by 
the transmission engineers of the Far 
West are here referred to by Mr. G. W. 
Appler. One of the minor difficulties at 
the power-house at Valta, Cal., was due to 
leaves and twigs getting into. the pen- 
stock and clogging up the screens. This 


was overcome by, placing a cylin- 
drical screen over the conduit lead- 
ing to the penstock. This screen 


is driven by a small current water- 
wheel. The water falls into the conduit 
through the screen, and leaves, caught by 
it, are thrown to one side. At the Kilarc 
plant the exciters are provided with im- 
pulse wheels and induction motors, the 
latter being used in case of a breakdown 
of the small water-wheels. It was in- 
tended at first to allow these motors to 
float on the bus-bars, but this was found 
to be undesirable, and it is now left to 
the switchboard attendant to throw them 
on in case the water-wheels break down. 
During February, 1904, a severe storm 
washed out a pole on the transmission line 
= from Valta to Keswick at the point where 
it spans the Sacramento river. The poie 
tilted up stream about eighty degrees, 
breaking off both insulators and allowing 
the line to come down on the cross-arm. 
Although the line voltage is 26,000, it 
was kept in operation under this condi- 
tion for two hours, until the consumers 
at the other end could make ready for a 
shutdown. Repairs were made within 
three hours. During the same storm the 
line crossing the Sacramento river at 
Anderson was washed completely away. 
To provide a temporary line a circuit was 
carried up stream five miles to a bridge, 
where it crossed the river, and there was 
tapped on to an irrigation circuit con- 
structed for only 2,000 volts. This tem- 
porary circuit operated satisfactorily at 
~ 20,000 volts for two months of almost 
continuous rain. On the twenty miles of 
line from Kilare to De La Mar a special 
telephone construction has been adopted 
to avoid induction troubles. The 
main power line is transposed every 


three miles, and the telephone line 
is carried on the same poles. It 
is transposed at the same points, 


and a vertical transposition is accom- 
plished between each pair of poles by zig- 
zagving the two wires up and-down on 
opposite sides of the pole.—A bstracted 
from the Electric Journal (Pittsburg), 
September. 
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The Actual Cost of Energy Used in Driving 
a Small Engineering Works. 

Some data are given here concerning 
the equipment of a small manufacturing 
establishment in Lancashire, England. 
The shops have been equipped with mo- 
tors powerful enough for dealing with a 
larger volume of work than is at present 
done. The various classes of tools are 
grouped together so as to be driven off 
line shafts as short as possible. All are 
driven by means of cross belts and coun- 
tershafts, except two hoists and a venti- 
lating fan, which have each a separate 
motor. It has been found from records 
that the average power developed is only 
about one-eighth of the total power in- 
stalled. This is due to the fact that only 
four of the motors are running constantly. 
The others are started and stopped in- 
termittently as required. The motors 
vary in size from two and one-half to 
fourteen and one-half horse-power. There 
are eleven motors in all, with a total of 
eighty-two horse-power. The power 
supply is obtained from the public sta- 
tion at 220 volts. The rate charged is 
three cents per kilowatt-hour for the first 
1,500 units, and two cents per kilowatt- 
hour thereafter. Five per cent discount 
is allowed from the bills for prompt 
payment. The records show that for the 
three quarters ending, respectively, Sep- 
tember 30, 1904; December 31, 1904, and 
March 31, 1905, the average cost per kilo- 
watt-hour was 2.17, 2.17 and 2.13 cents. 
The average number of hours worked 
during the quarters was 563, 577 and 
572, making the average cost of energy 
per hour 19.56, 19.88 and 18.44 cents, 
respectively. The average power used for 
the three quarters was 9.15, 9.17 and 8.67 
kilowatt-hours, which, allowing 850 watts 
per brake-horse-power-hour, correspond 
to 10.74, 10.76 and 10.20 horse-power.— 
Abstracted from the Electrical Review 
(London), September 1. | 

A 


Rubber-Growing in Ceylon. 


Ceylon, during the past season, shipped 
100,000 pounds of rubber, all produced 
from the island plantations. The ship- 
ment was in the form of biscuits of 
chemically pure rubber, which brought in 
the market a better price than the finest 
Para rubber. There are, however, diffi- 
culties in producing rubber in this form, 
since a large drying-room is necessary for 
spreading out the moulds, and a period 
of from six days to six weeks is required 


for drying. It is thought that the Ceylon 
rubber will in future be shipped mostly in 
the shredded form, which is as pure as 
the biscuit rubber, but is less attractive 
and does not sell as readily. The grow- 
ing of rubber has been going on for some 
time in Ceylon, merely as an experiment, 
until within the past three or four years. 
Since then 60,000 acres have been planted 
in Ceylon, and an equal area in the Straits 
Settlements, at the rate of 250 trees to 
the acre. The planting has been done in 
a systematic and scientific way, so that 
trees reach sufficient maturity to begin 
producing in three years, in exceptional 
cases, and in all cases in six years. It 
is estimated that during the present year 
100,000 acres will be added to the rubber 
plantations in Ceylon, and a similar area 
in the Straits Settlements, giving the two 
colonies a total of 320,000 acres, which, 
at 250 trees to the acre, represents no 
fewer than 80,000,000 rubber trees under 
cultivation. This surpasses anything 
hitherto attempted elsewhere in the world, 
for the 60,000,000 rubber trees of the 
Congo districts include the wild trees as 
well as those under cultivation. It is esti- 
mated that in three years, at the present 
rate, allowing for no extension of the 
rubber-cultivated area, Ceylon and the 
Straits Settlements will be in a position 
to supply with the finest rubber at present 
known in the world the present demand 
for rubber of any kind. All the rubber 
plantations up to the present time are 
within a belt of fifty miles from the coast, 
or a maximum of 100 miles by rail from 
the shipping ports.—Abstracted from the 
British Trade Review (London), Septem- 
ber 1. 
A 
Note on Some Experiments with Hertz 
Oscillators. 

During the course of some experiments 
in wireless telegraphy for military pur- 
poses by Lieutenant W. L. Evans, it be- 
came important to determine the effects 
produced by different methods of earth- 
ing connection of the aerials. For this 
purpose an oscillator was employed, con- 
sisting of a square capacity seventeen fect 
long on the sides, suspended by means of 
insulators fourteen feet above the ground. 
In the centre of this area a vertical wire 
was led to one knob of a spark-gap, the 
other being connected by a similar wire 
to an arrangement of iron-wire netting 


“also seventeen fect square, placed directly 


below the upper area, and suspended hori- 
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zontally by insulators two feet above the 
ground. The two surfaces were thus four 
feet above the ground. An induction coil 
was employed in the usual way to set up 
oscillations of the system. The current 
flowing in the vertical wire was measured 
with the lower capacity insulated. It was 
then connected to the ground by short 
wires allowed to rest on the earth’s sur- 
face, and the current of the vertical wire 
was again measured. ‘Third, the lower 
capacity was connected to a good telegraph 
earth, and a third current reading ob- 
tained. It was found that the current 
flowing in the vertical wire in the first 
case was reduced by fifty-six per cent when 
the lower capacity area was allowed to 
touch the ground, and by eighty-five per 
cent when the area was connected to the 
earth. By means of a receiving station, 
carefully syntonized, and of similar de- 
sign to that of the transmitter, placed 
about a thousand yards distant from the 
transmitter, variations in the amounts of 
the received current were observed which 
were closely comparable with the varia- 
tions in the current of the transmitter for 
the three tests. The conclusion arrived 
at was that any connection of a trans- 
mitter or a receiver of this type with earth 
was objectionable. The most desirable 
form for the oscillator was a close ap- 
proximation to a symmetrical Hertz in- 
dicator, as had been advocated by Sir 
Oliver Lodge.—Abstracted from the Elec- 
trican (London), September 1. 
a 


An Electrically Operated Casting Wagon. 

An electrically operated casting wagon 
having a capacity of twenty tons is now 
in service at the Burbach Metallurgical 
Works, Loraine, Germany. It is here de- 
scribed by Dr. Alfred Gradenwitz. This 
wagon is said to embody a number of im- 
provements over the usual type of electric 
casting wagon, and in service is found to 
be free from certain drawbacks. The ma- 
chine was designed to be wear-resisting 
under the severe conditions obtaining in 
a steel works. The lifting is effected by 
an electric motor through the inter- 
mediary of a hydraulic gearing. A slow- 
running three-plunger pump, operated by 
a motor, is placed at the back end of the 
boom, where it serves, in part, as a 
counterweight, and supplies the hydraulic 
pressure necessary to lift the boom to- 
gether with the ladle. The speed of the 
motor, and hence the performance of the 
pump, can be controlled at will. The 
travel of the boom is limited automatically 
both upward and downward. To produce 
the rotary motion, the upper rotary part 
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supporting the kettle turns round a 
column of wrought steel, which is located 
in a heavy cast-iron truck. A plunger, 
which is free to rotate around the 
wrought-iron column, carries at its lower 
end a strong, rotating, toothed wheel con- 
sisting of two parts, and fixed rigidly to 
the plunger. On this rotary plunger there 
is arranged the lifting cylinder, which is 
so located that the stuffing-boxes are 
entirely free from lateral pressure, the 
plunger above the column having a rect- 
angular cross-section, with which the cast- 
iron nave fitted into the wrought-iron 
beam engages. The rotation of the 
plunger is produced by a motor installed 
in the truck, and is transmitted to the 
transversal beam through a quadrangular 
piece, thus doing away with any rods or 
spring, and leaving fixed the readily ac- 
cessible lower stuffing-box, which does not 


take part in the rotation. To produce the 


various motions of lifting, rotating, dis- 
placing and tilting, individual motors are 
employed. This brings simplicity in the 


arrangement of the driving mechanism, 


and gives great facility for the control 
of the complete machine. There are thus 
four similar independent motors, each 
rated at fourteen horse-power, so as to 
make the parts interchangeable. The 
traveling mechanism of the truck is 
geared to the rear axle. On account of 
the high speed, which is from eighty to 
ninety metres per minute, two motors of 
forty horse-power each are employed. The 
ladle has a capacity of twenty tons, a pro- 
jection of three metres, and a vertical lift 
of eighty centimetres.—Abstracted from 
the Iron Trade Review (Cleveland), Sep- 
tember 2. 
| p 
New Methods in the Metallurgical Treat- 
ment of Copper Ores. 

The electrical profession is naturally 
interested in any developments in the 
copper industry because of its great de- 
pendence upon this valuable and rather 
expensive metal. In this communication 
Dr. N. S. Keith describes a method of 
treating low-grade copper ores—ores 
which for some time have not been worked 
because of the lack of a method that 
would pay. There are vast deposits in the 
United States, particularly in the eastern 
section, which carry copper, gold and sil- 
ver, although the contents of these metals 
are small as compared with copper ores of 
the middle and far western states. There 
are deposits of this character in New 
York, New Jersey, Pennsylvania, Marv- 
land, Virginia and the Carolinas. Cer- 
tain of these were worked some years ago, 
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but to-day are neglected. They contain 
the copper and silver usually in combina- 
tion with sulphur, and the gold free. 
The material is of such a character that 
it does not supply its own flux, hence 
the usual methods of reduction can not be 
applied. The method devised to meet 
these conditions by Dr. Keith consists in 
grinding and comminuting the ore to 
a fine state. It is then mixed with about 
three per cent of pulverized coal. This 
mixture is introduced at the top of a 
furnace in which the reduction takes 
place. The furnace consists of a vertical 
shaft about twenty feet high, lined with 
firebrick. At the top are many openings, 
through which the ore is introduced and 
flames from producer gas or other similar 
fuel. The bottom of the interior of the 
shaft is inclined at an angle of about 
forty-five degrees, and this incline is ex- 
tended into the dust-collecting chamber. 
This chamber, in turn, connects with 
another vertical shaft also fitted with an 
inclined bottom dipping toward the 
other. The interior of this shaft is filled 
with pieces of coke or small stones, over 
which water trickles. The draft for this 
furnace is produced by an exhaust fan 
through a pipe in the top of the second 
or condensing shaft. As powdered rock 
or coal falls down through the first 
shaft it is intensely heated by the gas 
flame. The carbon is first burned to 
carbon dioxide, then a little later, due to 
the excess of carbon and deficiency of 
oxygen, this is reduced to carbon monox- 
ide. At the same time the copper and 
silver sulphides are oxidized. These later 
on in their journey, coming in contact 
with the carbon monoxide, are reduced 
to metallic copper and silver at a tem- 
perature which fuses them, so that they 
collect as small globules of metal in the 
dust chamber. Any metallic particles 
which may be carried through the second 
shaft are met by the water and carricd 
back to the dust chamber. From here the 
material, as it collects, is carried off by 
the stream of water to concentrators, 
where the metal is separated from the sand 
in the usual way. Dr. Keith says that the 
process is cheap, as under the economic 
conditions of the localities considered, 


the cost does not exceed one dollar per 


ton on a scale of treatment of 100 to 
200 tons per day of twenty-four hours. 
This should leave a satisfactory profit, 
since in many of these deposits the copper 
constituent alone averages from twenty to 
sixty pounds per ton of rock.—A bstracted 
from the Journal of the Franklin In- 
stitute (Philadelphia), August. 
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-ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MBCHANICAL APPARATUS. 


A New Line of Railway Motors. 

Heavier rolling stock and faster 
schedules in electric traction have from 
time to time necessitated the production 
of larger motors for elevated, subway, in- 


split at an angle of forty-five degrees with 
the horizontal. The axle bearings are 


carried by the lower half of the field frame 
and are divided at an angle of thirty-five 
degrees with the perpendicular, so that 


are circular in form and are turned 
slightly larger in diameter than their seats 
in the frames so that, when clamped in 
place, all the advantages of a press fit are 
obtained. Finished shoulders on the 


ONE-HALF OF FIELD AND FRAME AND ARMATURE OF NEW Tyre RAILWAY MOTOR. 


terurban and suburban service. Each in- 
crease in size has been marked by 
mechanical changes. The Westinghouse 
Electrice and Manufacturing Company has 
embodied in a new line of railway motors 
wide departures and great improvements, 
which is fully described in this article. 
The smallest motor of the new design has 
a capacity of seventy-five horse-power and 
the largest 200 horse-power, with a num- 
her of sizes between the two. 

Among the many features which char- 
acterize these motors may be mentioned the 
diagonally divided field frame which makes 
every part accessible; the gear case sup- 
ported entirely at the ends, so as to avoid 
the side strains which have been the source 
of so much trouble; housings for arma- 
ture bearings clamped between the two 
halves of the frame: generously propor- 
tioned bearings with one of the most ef- 
fective svstems of lubrication yet devised ; 
armature and cominutator assembled upon 
a single spider; bar-wound armature with 
split coils; commutators with many bars; 
low current density in the brushes; bolted- 
in laminated poles: sealed field coils 
wound with strap: excellent commuta- 
tion; 
perature and great mechanical strength. 

Limitations are naturally placed on the 
size and construction of a motor by the 
amount of available space on the truck 
of the car; therefore the frame of square 
cross-section has been adopted as utilizing 
ATT imo- 


frames 


this space most advantageously. 


tors im this lne have cast-stecl 


high efficiency; low operating tem- 


the weight of the motor is supported al- 
most entirely by the part of the frame 
extending over the axle rather than by 
the axle cap bolts. 
upper half of the field casting the arma- 
ture may be removed from the frame 
without taking the motor from the truck; 


By lifting off the 


housings prevent any lateral movement 
and also take the entire end thrust of 
the armature instead of imposing this 
severe strain on the clamping bolts. Two 
bolts through the frame at each end pre- 
vent the housing from turning. 

The armature bearings are made of 


SEVENTY-FIVE-HORSE-POWER RAILWAY MOTOR, WITH GEAR CASING. 


or the motor may be removed from the 
truck by simply taking off the gear case 
and axle caps. Three bales conveniently 
located make handling of the motor easy. 
Bolts with nuts and lock washers hold 
the two halve. of the frame together and 
the axle caps in proper position. 


Housings for the armature bearings 


solid phosphor-bronze bushings finished all 
over, with a three-thirtv-second-inch lin- 
ing of babbitt metal. If from neglect 
the bearing should become so hot as to 
melt the babbitt the armature would be 
supported on the brass shell and would 
not strike the poles. Both oil and waste 
lubrication are provided. The waste 


September 23, 1905 


comes in contact with the bearings on 
the low pressure side and is supplied with 
oil from separate pockets from below; in 
this way it is filtered before reaching the 
bearing. The amount of oil in the reser- 
voirs may be gauged so that it may he 
kept at the proper level for economical 
service. With intelligent care these bear- 
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lon, and then carefully taped and given 
repeated dippings in specially prepared 
Insulating compounds and varnishes, 
which make them moisture-repelling and 
able to stand internal heat. Brass hangers 
hold the coils in place independently of 
the poles. 

The armature core is built up of steel 
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the pinion end and a evlindrical flange on 
the commutator end form rigid supports 
for the windings. Countersunk bands of 
stecl wire on the core hold the coils firm 
and secure. Openings through the spider 
and core allow a free passage of air, which 
is thrown forcibly against the field coils, 
thus maintaining a low temperature 


thronghout the motor. 
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ings will run 100,000 to 150,000 miles. 
The 
struction to those of the commutator, ex- 
cept that split bushings are used. Here 
also lubrication is by means of oil and 
waste, the oil being supplied from below. 
This is the same method which has giver 
such universal satisfaction in steam rail- 


way service. All bearings have generous 


axle bearings are similar in con- 


punchings keved on a cast-steel spider 
which also carries the commutator. The 
shaft is forced into the finished armature 
and keyed thereto and may be removed, 
should necessity arise, without disturbing 
the windings or commutator. The arma- 
ture coils are strap wound and made in 
two parts. As the top coils are more 
hable to injury this design makes it pos- 
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dimensions and the large surfaces readily 
dissipate the frictional heat and ensure 
cool running. 

Pole-pieces, built up of punchings of 
soft steel, are bolted to the top, bottom 
and sides of the motor frame, which, 
being almost square in cross-section, per- 
mits the use of flat field coils. These 
coils are wound of copper strap insulated 
between turns with treated asbestos rib- 


sible to remove the damaged part without 
disturbing any other part of the winding. 


The coils are liberally insulated with mica, 


and sealed and further insulated by dip- 
ping in varnishes which are oil-proof and 
moisture-repelling. On each end the 
armature slots are made deeper a..d wider, 


thereby providing space for mica cells, 


which greatly reenforce the insulation at 
these. points. As a further protection 


fibre strips are taped to the upper -sides 


of the top coils. A bell-shaped flange at 


The commutators are made from a 
great number of hard-drawn copper bars 
with short necks, carefully insulated from 
each other and held securely between in- 
sulated V-rings. A liberal wearing 
depth ensures long life. 

The brush-holders are of the sliding 
type with springs of phosphor-bronze 
held in a harness which definitely fixes 
the radius of action of the spring tip 
and is so constructed as to practically 
eliminate friction between turns, making 
it possible to. provide a large number of 
turns, which gives a very uniform pressure 
upon the brush over a considerable range 
without requiring adjustment. The ten- 
sion of the spring may be adjusted with- 
out removing the holder from the motor. 
The brush-holder proper is bolted to an 
insulated guide and mav be removed with- 
out disturbing the insulation or connec- 
tions. Leads of flame-proof, flexible, rub- 
her-covered cable are brought out at the 
front of the motor over the commutator 
through insulating bushings. Access to 
the brushes and brush-holders is provided 
through a large opening in the frame over 
the commutator which extends well down 
the side, making inspection easy from the 
pit. A hole in the rear end bell and an 
opening under the commutator provide 
means for inspecting the clearance be- 
tween the armature and field-poles. 

Pinions used: on these motors are 
machined from solid steel forgings and 
held on tapered seats by kevs, nuts and 
lock washers. Gear cases are made of: 
malleable iron and divided along the 
centre line of armature and axle. 
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New Forms of Circuit-Breakers. 

The S. E. circuit-breaker is the result 
of a successful attempt to reduce auto- 
matic carbon-break circuit-breakers to 
their simplest possible form. 

All automatic circuit-breaking devices, 
irrespective of the particular duty which 
they are to perform, must consist of at 
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least two parts: first, a contact making and 
breaking member and secondly a member 
which will actuate this member on an 
overload. 

In the S. E. circuit-breaker the first 
mentioned member consists of a light 
‘ U-shaped moving arm and a stationary 
laminated brush. The second member 
consists of a resilient coil, one end of 
which is mechanically and electrically 
fastened to the light moving arm and the 
other end to the base. A U-shaped arma- 
ture surrounds this coil and a magnetic 
core goes through its centre. The addition 
of a handle with a roller completes the cir- 
cuit-breaker. 

The moving part being light and sub- 
stantial does away with excessive strains 
on opening. All small catches and deli- 
cate adjustments are absent and the whole 
construction is rugged and not liable to 
give trouble in constant service or under 
severe treatment. 

These breakers are especially adapted 
for use in places where they may be 
handled roughly by ignorant or unskilled 
operators. A movement of the handle 
downward closes the breaker and upward 
opens it. 

The same type is used in all sizes up 
to 10,000 amperes and is also made in 
three and four-pole combinations and with 
no voltage, underload, shunt trip and re- 
verse current releases. The illustrations 
shown are characteristic for all sizes. 

These circuit-breakers are made by the 
Switchboard Equipment Company, Pitts- 
burg, Pa. 
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Locomotive Testing Plant at the 
Louisiana Purchase Exposition, 
St. Louis, Mo. 

At the meeting of the advisory com- 
mittee held at Broad street station, Phila- 
delphia, June 12, 1905, the following pre- 


OVERLOAD RELEASE, SINGLE- 
Pore, 125-250-VoLT CIR- 
CUIT-BREAKER. 


amble and resolutions were presented by 
the secretary and unanimously adopted: 


THAT WHEREAS, The advisory committee, 
representing various scientific and tech- 
nical interests in the tests of locomotives 
at the Louisiana Purchase Exposition, hav- 
ing completed its formal work, and desiring 
to express its appreciation of the action of 
the Pennsylvania Railroad system in con- 
ceiving, planning and executing these tests, 
now makes of record the fact, that: 

The Pennsylvania Railroad system has 
brought into existence an entirely new test- 
ing plant designed for mounting either 
freight or passenger locomotives, and capa- 
ble of absorbing for an indefinite period 
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OVERLOAD RELEASE, SINGLE-PoLE, 500-750- 
VoLT CrrcuiT BREAKER. 


the maximum power of a modern locomotive 
when running at any rate of speed between 
ten and seventy-five miles per hour; 

It has caused to be designed and con- 
structed a dynamometer capable of register- 
ing the tractive power of the heaviest loco- 
motives, and at the same time so sensitive 
as to indicate the slightest variation in the 
force it may exert; 

It has purchased and standardized instru- 
ments and apparatus for use in securing all 
data which have been deemed to be of scien- 
tific interest; 
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It has organized a complete corps of ob- 
servers, engineers and computers to carry 
out the tests, and to record, tabulate and 
analyze the results; 

It has invited and secured the cooperation 
of scientific.and technical men of this and 
other countries to assist it in placing the 
tests upon the highest scientific plane pos- 
sible in such work; 

It has overcome difficulties, in many cases 
perplexing and serious, incident to the carry- 
ing out of such a work as a part of a 
great international exposition; 

It has, as a result of its effort, defined 
the action of seven different typical loco- 
motives as regards the performance of the 
boiler, the engine, and of the locomotive 
as a whole, under many different conditions 
of operation, making a record of a mass 
of information concerning the economic 
performance of the modern’ locomotive of 
great immediate value, and supplying a 
basis of comparison which will prove useful 
for many years to come; 

It has met the expenses of equipping and 
operating the plant with an unstinted hand, 
always holding considerations of cost sub 
ordinate to the definite object of making the 
tests as complete and valuable as possible, 
notwithstanding the fact that the amounts 
involved have been far greater than have 
ever been appropriated to any similar under- 
taking; and 

It has undertaken a broad plan of publi- 
cation which is to result in making all its 
data derived from tests, and all conclusions 
based thereon, together with a description 
of methods and means employed, all in great 
detail, accessible to railroad officials and 
locomotive designers throughout the world; 
therefore, be it 

Resolved, That the advisory committee ex- 
presses its appreciation of the part taken 
by the organized staff concerned in conduct- 
ing this work; 

It recognizes that special credit is due 
to Mr. J. J. Turner, third vice-president, 
and Mr. Theo. N. Ely, chief of motive 
power, for their efforts in securing the in- 
terest and the favorable action of the 
Pennsylvania Railroad system in behalf of 
the proposed work, for the broad views 
which have prompted them in giving it 
their general direction, and for the inter- 
est they have shown in the maintenance of 
the high standards which have marked its 
progress; 

To Mr. F. D. Casanave, for the able man- 
ner in which he has effected a working 
organization, for his successful efforts in 
securing the locomotives to be tested, for 
the skill, earnestness and freedom from fric 
tion with which he has managed the entire 
work; 

To Mr. A. W. Gibbs, for his enthusiastic 
personal] support, and for the fulness with 
which he has made available the resources 
of the motive power department; 

To Mr. A. S. Vogt, for a design of testing 
plant of unusual beauty and perfection of 
details, and of such excellence in operation 
that under the severe conditions of service, 
interruptions were more frequently due to 
locomotive defects than to difficulties with 
the plant; 7 

To Mr. E. D. Nelson, for the efficiency 
with which he organized and managed the 
expert staff, and for the ability shown in 
dealing with all scientific questions in- 
volved; 7 

To Mr. G. L. Wall and his efficient staff 
of assistants for the devotion shown in the 
operation of the plant, their ability and 
determination in overcoming difficulties, 
their skill in maintaining running condi- 
tions, and their painstaking efforts in secur- 
ing accuracy in results. 


Signed: 


‘W. F. M. Goss, F. H. CLARE, 
H. H. VAUGHAN, C. H. QUEREAU, 
J. BE. SAGUE, H. V. WILLE, 
E. M. HERR, W. A. SMITH. 


Advisory committee. 
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Steel Frame Multipolar Belted 
Motors. 

The accompanying illustrations show a 
new line of steel frame multipolar belted 
motors placed on the market by the 
Triumph Electric Company, Cincinnati, 
Ohio. These steel frame motors have been 


Fic. 1.—Twenty-Horse-PowER STEEL-FRAME MOTOR. 


designed with a view to supplying the de- 
mand for a strong, light-weight machine 
of high efficiency and good wearing quali- 
ties. The manufacturer states that the 
construction of the Triumph machines is 
of the highest grade material throughout. 
The steel frame motors have met with 
well-deserved favor. The motors are made 
either shunt, series or compound wound, 
according to the service for which they are 
intended. They are adapted equally well 


to operate line shafts, machine tools, 


printing presses, laundry machinery, 
cranes, hoists, elevators, pumps, fans, or 
any other sort of apparatus. 

The frame is made of close-grained 
steel, making a small and compact 


Fie. 8.— ARMATURE. 


machine. The brackets are centered 
against the crown, and firmly held by 
steel bolts. These brackets can be readilv 
removed to allow easy access to fields and 
armature. The poles are also of steel, 
equipped with a special design of laminat- 
ed tip or shoe to provide the necessary 
magnetic fringe and eliminate sparking at 
the brushes. This construction also pro- 
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duces cool running and raises the efficiency 
of the machine. 

The bearings are made of a specially pre- 
pared bearing metal, and are of the self- 
oiling and self-aligning type. They are 
made to standard gauge and reamed so 
as to be interchangeable and easily re- 


placed. Oil wells of ample capacity are 
provided in each pedestal. Fig. 1 shows 
a twenty-horse-power steel frame motor, 
and Fig. 2 the frame and fields. 

The armature is of the iron-clad, 
laminated-core, tooth type. The thin 
laminated discs which make up the core 
are annealed and japanned after punch- 
ing to prevent eddy currents, and are then 


Fig. 4.—FRAME, SHOWING ARMATURE IN POSITION. 


mounted and keyed directly on the arma- 
ture shaft. When so mounted they form 
slots on their outer circumference, into 
which the armature coils or windings are 
placed, and thus thoroughly protected 
from mechanical injury. The armature 
coils are form-wound, and each consists 
of a continuous length of copper with no 
joint except where connected to the com- 


Fic. 2.—FRAME AND FIELDs. 
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mutater. Each coil is thoroughly in- 
sulated and tested before being placed in 
position, and additional insulation is pro- 
vided in the slots by alternate layers of 
heavy fuller board, mica and oiled linen. 

The commutator is made of segments 
of hard-drawn or of drop-forged copper. 
After having been in use for 
a short while the commutator 
takes on a blue-black polish. 
The bars are of great depth, 
so as to be of ample size 
even after years of constant 
use. They are mounted upon 
a cast-steel shell of such con- 
struction that it is impossible 
for the bars to move or the 
commutator to get out of 
true. The bars are insulated 
from this shell and from one 
another with the best mica. 
Fig. 3 shows the armature, 
and Fig. 4 the frame with 
the armature in position. 

With a view to making 
the machine as compact as 
possible, both ends of the 
armature are so arranged that the pedes- 
tals may project under them. At the same 
time the new improved oil guard makes it 
impossible for any oil from the bearings 
to enter the armature or commutator. 


The field coils are either shunt, series 
or compound wound. They are form- 
wound, thoroughly baked and insulated 
with fuller board, mica, canvas and insu- 
lating varnish. During construction, and 
after being placed in the machine, each 
coil is tested with 2,000 volts alternating 
current. 

The brush-holders are of a simple, ef- 


Fie. 5.—FRont BRACKET 
AND Brush RIGGine. 


fective design. The brushes are of the 
best quality carbon, rigidly attached to 
the holder, the proper adjustment being 
secured by a tension spring. 

The entire brush rigging is carried from 
the front end of the crown, so that no oil 
can reach the brush-holders. The brush- 
holders are convenient of access, and the 
yoke, when properly set, is held in posi- 
tion by a lock screw. Fig. 5 shows the 
front bracket and brush rigging. 
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A New Galvanometer. 

The Leeds & Northrup Company, of 
Philadelphia, Pa., has recently placed 
upon the market a new form of high sen- 
sibility D’Arsonval galvanometer for 
cable testing, shown in the accompanying 
illustration. 

In design it is a radical departure from 
the old style laminating magnet with sus- 
pension tube that allowed but small clear- 
ness for the coil and did not permit the 
suspended system to be visible. 

This improved design possesses the fol- 
lowing prominent features: 

The removal of the tube containing the 


NEW TYPE GALVANOMETER. 
t > 


moving system is readily effected by the 
loosening of two thumb screws. 

If any adjustments are to be made, such 
as the insertion of a new suspension, the 
tube can be removed from the magnet and 
laid horizontally on a table, which is often 
of great convenience. 

The tube has at its back a simple device 
for clamping the coil, so that the gal- 
vanometer and tube may be moved about. 

The coil suspension has a spring device 
in the top of the tube so that the sus- 
pension is not easily broken. 

The entire svstem is visible hy means 
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of the open glass front given to the tube. 
A small index-point on the coil shows 
when the galvanometer is exactly level 
and the coil is swinging centrally in the 
field. 

The coil is of the rectangular type, 
similar to the Leeds & Northrup type H 
coil, but is made smaller, so that the sys- 
tem will be lighter and give a greater 
sensibility with a given period of swing. 

To provide the highest possible insula- 
tion the entire galvanometer is insulated 
from earth by means of three hard rubber 
leveling screws terminating in steel points. 
The bottom of the leveling screws have 
deep grooves turned in them, thus making 
a “petticoat” insulation. 


—— —o qe 


The Protected Third Rail of the 
New York Central Railroad. 


Plans have been,made for the installa- 
lion of a system of protected third rail 
for the electrification of the New York 
Central & Hudson River Railroad. The 
arrangement consists of seventy-pound 
section bull-head rail suspended at eleven- 
foot intervals by two-part insulators, 
which are locked in position by means of 
bolt-end straps. The parts are supported 
by cast-iron brackets, which are attached 
to extended cross-ties by means of lag- 
screws. Between the insulators the rail 
is covered upon the top and sides with 
painted, well-seasoned, long-leaf yellow 
pine. The rail is supported loosely in the 
insulators, and is allowed a slight move- 
inent in the sheathing, so that the suspen- 
sion is flexible and adjusts itself to the 
inequalities in the roadbed. The rails are 
bonded between insulators, copper bonds 
being attached on both sides of the lower 
head, the sheathing being notched to ac- 
commodate the expansion loop. The con- 
tact shoes are of the same type as for 


top contact rails, except that the springs 


are arranged to draw the shoe up instead 
of down. 


——- 


A New Unipolar Dynamo. 


A German patent issued to Mr. A. 
Beringer for a new unipolar dynamo is 
noted in the Hlectrical Review (London), 
September 1. This machine consists of an 
annular channel with insulated sides, situ- 
ated between the circular poles of a mag- 
net. This channel contains a conducting 
fluid, which is set. in rapid motion by the 
direct impact of steam through a set of 
nozzles. In contact with the top and 
bottom of this rotating fluid are two 
conductors which serve for collecting the 
current. 
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Canadian Independent Telephone 
Companies. 

Independent telephone companies rep- 
resenting Ontario, Quebec and New 
Brunswick met in convention in Toronto 
on September 6, and formed the Canadian 
Independent Telephone Association. Reso- 
lutions were adopted declaring in favor 
of government ownership of all trunk 
lines, to which all companies should have 
access, and protesting against exclusive 
rights to put telephones in railway sta- 
tions granted to any one company. A 
constitution was adopted, setting forth 
the name of the organization as above. 

Mr. B. G. Hubbell, of Buffalo, addressed 
the convention. He referred to the 
growth of the independent companies in 


the United States, where, he stated, there 
are now almost 7,000 independent com- 
panies, with a capital of $200,000,000. 
Barely twenty-two ’of these concerns had 
failed to perform their contracts. 

The election of officers resulted as fol- 
lows: president, A. Hoover, Green River; 
vice-president, F. D. MacKay, Peterboro; 
secretary and treasurer, B. F. Wilson, 
Markham. 


ape 


Motor Vehicles to Replace Fifth 
Avenue Stages in New York 
City. 

The Fifth Avenue Coach Company has 
placed on trial for the Fifth avenue serv- 
ice in New York city a gasoline electric 
motor omnibus running on a regular 
schedule between Washington Square and 
Kighty-eighth street. This is the latest 
of a series of experiments which the 


company has been conducting for several 


years to obtain a satisfactory motor omni- 


bus for its stage routes. The apparatus 
has been designed and equipped by the 
General Electric Company, and if the 
vehicle 1s found adequate for the needs 
of the route, horse operation will be en- 
tirely discontinued. 


The Chicago & Northwestern Railway 
is receiving for the “Overland Limited,” 
the fast three-day train to the coast, new 
equipment from the builders. One of the 
features of these new cars is the new sleep- 
ing arrangements, being of the latest de- 
sign, maximum size, electric-lighted Pull- 
mans. The cars are fitted with ten sec- 
tions, a drawing room,”and two private 
compartments in each car. They are in- 
tended for the Chicago-San Francisco 
service. Similar sleeping cars equipped 
with twelve sections, one drawing room 
and one compartment, will be operated on 
the Chicago-Portland line. These sleeping 
cars, together with dining cars and com- 
posite buffet-smoking, library and obser- 
vation car, constitute the equipment of 
the train. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MEXICAN POWER COMPANY INCREASES ITS CAPITAL— 
The Mexican Light and Power Company will increase its capital 
from $12,000,000 to $16,000,000, to permit important extensions to 
be made. . 


NEW ELECTRIC RAILROAD FOR LONG ISLAND—The Man- 
hattan & Long Island Railroad Company, of New York, has been 
incorporated with a capital of $10,000,000 to operate an electric 
road eighty miles long in Greater New York and on Long Island, 
the termini to be in Long Island City and Northport. 


FOR CHICAGO MUNICIPAL TRACTION, $26,500,000—Mr. Bion 
J. Arnold has submitted estimates on the cost of the proposed munici- 
pal contract street railway system to the members of the local 
transportation committee. Mr. Arnold estimates that the cost of 
the independent system, with overhead trolleys down-town and 
elsewhere, will be $25,260,000, which is practically the Dupont esti- 
mate. He recommends to the committee, however, a heavier rail 
and concrete beam construction, which will bring the total to 
approximately $26,500,000. 


TENNESSEE POWER PLANT—The plans for the lock and dam 
and the power plant near Chattanooga, to be erected at Hale’s 
bar, in the Tennessee river, at a cost of over $3,000,000, are now 
ready for the inspection of contractors at the United States engi- 
neer’s office.. The dam will be of stone and concrete, sixty-two feet 
high and 2,200 feet long. There will be forty-two turbine wheels 
in all, each of which will have a capacity of 2,250 kilowatts. The 
plans for the first time call for the placing of three turbine wheels 
on each shaft. At the power plant at Niagara Falls there are two 
on each shaft. 


BIG POWER PLANT FOR GREEN RIVER, UTAH—One of the 
largest power companies in the country is now being planned for 
Utah. Application has been made to the state engineer for 2,450 
second feet of water from the Green river in Grand County, Utah. 
The applicant declares that he wishes to install five pairs of 
water-wheels of the Dayton Globe Iron Works pattern, which are 
to work under a head of ninety to 120 feet, and are capable of de- 
veloping 36,000 horse-power. According to the application the power 
developed will be used for electrolytic copper refining, electric light- 
ing and to furnish electric energy for the running of machinery 
in Salt Lake valley and at Park City. 


THE BUFFALO-ROCHESTER TROLLEY LINE—Work is soon 
to be started on the Buffalo, Batavia & Rochester Electric Railway 
Company’s eastern extension from Williamsville, Erie County, in 
the direction of Rochester, N. Y. The company was incorporated 
on October 3, 1904, with a capital of $3,500,000, to construct and 
operate a street surface electric road from Williamsville to Roch- 
ester, The Buffalo, Batavia & Rochester Electric Railway Company 
is an outgrowth of the Buffalo & Williamsville Electric Railway 
Company. The Buffalo-Williamsville line was originally constructed 
from Buffalo to Williamsville, and was four and one-half miles 
long. The new portion of the road will be constructed on private 
ground all the way from Williamsville to Rochester, except where 
it passes through villages, where the tracks will be in the streets. 


OHIO AND WEST VIRGINIA TRACTION COMPANIES 
MERGED—A consolidation of street railway, electric lighting and 
other interests, valued at between $3,000,000 and $4,000,000, is about 
to be effected. The properties to be taken over are the East Liver- 
pool & Wellsville Street Railway and its branches, the East Liver- 
pool & Rock Springs Street Railway, the lighting and power-houses 
of the United Power Company, of Wellsville and East Liverpool, and 
the East Liverpool Bridge Company. Ordinances have passed first 
reading in both councils, giving rights of way for a double-track 
railway over the principal streets in East Liverpool and Wellsville, 
Ohio. It is proposed to rebuild practically the entire main line, 


the patrons of trolley lines. 


making it double-track for the entire distance, and forming a part 
of the system ultimately to connect Pittsburg, Pa., and Wheeling, 
W. Va. 


TO PARALLEL AUBURN DIVISION OF THE NEW YORK 
CENTRAL RAILROAD—A movement to consolidate all of the trolley 
lines that parallel the Auburn branch of the New York Central 
Railroad between Syracuse and Rochester, N. Y., is now under way. 
It is possible at present to go all the way from Syracuse to Roch- 
ester by trolley, except between Seneca Falls and Auburn, a distance 
of about fifteen miles. The total distance between Syracuse and 
Rochester by way of the Auburn branch is 103 miles. Jn that area 
there are three trolley companies now operating. The Rochester 
& Eastern has a total main line length of forty-four miles, the 
Geneva, Waterloo, Seneca Falls & Cayuga Lake Park system has 
seventeen and three-quarters miles; the Auburn & Syracuse system 
has thirty-seven and three-quarters miles—an aggregate of about 
ninety-nine and one-half miles. 


PROCEEDINGS AGAINST THE CHICAGO TELEPHONE 
COMPANY—Quo warranto proceedings have been instituted against 
the Chicago Telephone Company, charges being made that the corpo- 
ration has violated its franchise and the ordinances under which 
it is operated by making excessive rates to a certain class of sub- 
scribers. The company is asked to show by what right it charges 
$175 a year for business telephones, when by an ordinance passed 
in 1899 this rate is fixed at $125 a year. The charges also allege 


that the corporation makes an additional charge or toll to sub- 


scribers some distance from the city hall, but within the city limits. 
President A. D. Wheeler, of the Chicago Telephone Company, has 
announced that the company’s attorneys have cooperated with the 


lawyers for the prosecution, and made it possible for the city to take 


the case before the Supreme Court at the October term. The com- 
pany is thoroughly satisfied with the opportunity to bring about a 
definite issue on the questions involved in the misunderstanding 
between the city and the company. 


LEGAL NOTES. 


_ TESLA SPLIT-PHASE MOTOR—An order for an injunction was 
filed in the United States Circuit Court, Southern District of Illinois, 
on August 3, in the Tesla split-phase motor suit, in which the 


‘Westinghouse Electric and Manufacturing Company is complainant, 


the Diamond Meter Company being the defendant. ‘Patents Nos. 


511,559 and 511,560 are involved. 


TWO IMPORTANT STREET RAILWAY DECISIONS—Quite 


recently two important cases were decided in favor of the Schenec- 


tady Railway Company, bringing out legal points of importance to 
In the case of Moran versus Schenec- 
tady Railway Company, in which the wife sought to recover damages 
for the death of her husband, the evidence showed that Moran had 
been struck by a car following the one from which he had been 
ejected. The decision was upon the point that the law grants the 
servants of a common carrier the privilege of maintaining order on 
the cars, and ejecting any person at a regular stopping point who 
refuses to pay fare or who becomes a nuisance. The other case was 
of a motorman who was injured in a head-on collision for which 
he was to blame because he disobeyed orders. 


OBITUARY NOTICE. 


MR. WILLIAM F. FOX, superintendent of the long-distance 
service of the Northwestern Telephone Exchange Company, died 
on the evening of September 11, at his home in Minneapolis, Minn. 
Mr. Fox had been in the telephone service for several years, previous 
to which time he was chief despatcher of the Minneapolis & St. 


Louis Railway. He is survived by his wife. 
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TELEPHONE AND TSBLEGRAPH. 
PETERBORO, ONT.—A telephone line has been installed con- 
necting Peterboro and Buckhorn. 


CALVERT, MD.—The Farmers’ ‘Telephone Company is building 
a line from Rising Sun to Calvert. 


EAST VARICK, N. Y.—The Bell Telephone Company is to erect 
a line from East Varick to Romulus. 


‘TROY, N. Y.—The Granville Telephone Company has been pur- 
chased by the Bell Telephone Company. 


SOUTH PARIS, ME.—The Albany Telephone Company has com- 
pleted its line from Bethel to North Waterford. 


SEAFORD, DEL.—The Diamond State Telephone Company’s 
line from Seaford to Woodland has been completed. 


NORFOLK, VA.—The Postal Telegraph-Cable Company has com- 
pleted the equipment of its new offices in Norfolk. 


FORT HUNTER, N. Y.—The Glen Telephone Company is string- 
ing additional wires from its Tribe Hill office to Fort Hunter. 


HAZLETON, PA.—The Consolidated Telephone Company has 
ordered a modern switchboard for its new Hazleton exchange. 


KINGSTON, N. Y.—The central offices of the Citizens’ Standard 
Telephone Company will be united and a building erected near the 
centre of the city. 


OTTAWA, CANADA—A new long-distance telephone line has 
recently been completed by the Bell Telephone Company from To- 
ronto to Collingwood. 


SPRINGFIELD, MASS.—The New England Telegraph and Tele- 
phone Company will shortly construct a new exchange in Spring- 
fleld to cost $200,000. , 


HENDERSON, KY.—J. C. Monteith, representing E. L. Barber 
& Company, has purchased 201 shares of the Henderson Telephone 
and Telegraph Company at the par value of $50. 


` 


FERNDALE, WASH.—At a recent meeting twenty citizens 
decided to form an organization for the purpose of constructing 
a telephone line to Bellingham, at a cost of about $500. 


SUPERIOR, WIS.—The Douglas County Telephone Company is 
making extensive improvements to its east end lines. A central 
energy system is being installed and several lines of cables are 
being laid. 


NORFOLK, VA.—It has been announced that work on the new 
Southern Bell Telephone building, which is projected to extend 
from Williams street to Plume street, occupying the company’s 
present property, will begin about October 1. 


CAPE MAY, N. J.—The Cape May city council, at its regular 
meeting, passed an ordinance requiring the Delaware & Atlantic 
Telephone and Telegraph Company to place its wires underground, 
at least 2,000 feet to be buried within a year. 


PROVIDENCE, R. I.—The process of “cutting over” the Union 
lines of the Providence Telephone Company has been completed. 
and the old switchboard discarded. The new board has been in- 
stalled in the building erected for this service. The change cost 
more than $110,000. 


MANHATTAN, KAN.—The new telephone line, which will be 
known as the Manhattan-Kaw Valley line, has Chauncey Bills for 
president; M. C. Sargent, secretary, and W. R. Yenawine, treasurer 
The line is about fourteen miles long, and goes up on the south side 
of the Kansas river. 


MONTREAL, QUEBEC—Among the new telephone offices re- 
cently opened by the Bell Telephone Company, and with which con- 
nection can now be had, are Piedmont, St. Thecle, Woodlands and 
Lake St. Joseph. The company has lately completed a new metallic 
line between Montreal and St. Jerome. 


ST. JOHN’S, NEWFOUNDLAND—tThe new cable laid by the 
Commercial Cable Company between Canso, Nova Scotia, and Port au 
Basques, New Foundland, for the New Foundland government has 
been inaugurated successfully. Messages were exchanged between 
Premier Bond, in London, and the colonial cabinet. 
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BRISTOL, TENN.—The Holston Valley Telephone Company has 
been organized at Holston Valley with the following officers: David 
McConnell, president; J. D. Thomas, vice-president; Philip Painter, 
secretary and treasurer. The purpose of the company is to con- 
struct a telephone line connecting Holston Valley and the King’s mill 
section of Virginia with Bristol. 


GREEN BAY, WIS.—Articles have been filed for the consolida- 
tion of the Valley Telephone and Telegraph Company, of Green Bay, 
and the Valley Telephone Company, of Appleton, under the name of 
the Fox River Valley Telephone and Telegraph Company. The capital 
stock is placed at $350,000. Dr. W. E. Fairfield, of Green Bay, is 
named as president of the new company, and J. P. Hoeffel as secre- 
tary. The company will operate in Green Bay, De Pere, Kaukauna 
and Appleton. 


UNIONTOWN, PA.—The Tri-State Telephone Company has rented 
offices in Brownsville, and will soon extend its county service from 
Uniontown and other parts of the county to Brownsville and other 
towns in the Monongahela valley. Connection will be made at West 
Brownsville with the Union Telephone Company, of California, Pa., 
which will give service at California, Coal Centre and other lower 
river towns. The Tri-State has twelve exchanges in Fayette County 
and about 3,000 subscribers. ! 


DUBUQUE, IOWA—The annua! meeting of the stockholders of 
the Interstate Telephone Company was held recently, and resulted 
in the election of the following officers and directors: president, 
G. Harwood, Epworth; vice-president, R. W. Gadsden, Dyersville; 
treasurer, C. M. Laxson, Earlville; secretary, J. H. Denkhoff, Dyers- 
ville; directors, J. M. Dunn, Earlville; J. J. Kann, Elkader, and 
Vic Stevens, Dubuque. Matters, relative to extensive improvement 
of the entire system, were discussed and plans for the work, which 
will be begun soon, were outlined. 


SYRACUSE, N. Y.—The new semi-annual directory of the Cen- 
tral New York Telephone and Telegraph Company shows that the 
company’s Canastota exchange now numbers 170 telephones, 
as compared with 112 enrolled in the directory issued in 
January last. While this increase is in part accounted for by the 
fact that the telephones of the Farmers’ lines, numbering thirty- 
four, were taken into the exchange in March, the increase, exclusive 
of the Farmers’ telephones, is considerably greater than the gain 
made in any six months heretofore. 


GRAND RAPIDS, MICH.—In accordance with the instructions 
of the stockholders at their meeting held last month the directors 
of the Citizens’ Telephone Company voted unanimously to increase 
the capital stock from $2,000,000 to $3,000,000. A portion of the 
added capitalization will be placed on sale and the proceeds used 
for immediate betterments and extensions. In the last fiscal year 
the company made an increase of 4,000 telephones. The old ofi- 
cers were reelected as follows: president, C. F. Rood; vice-president, 
Edward Fitzgerald; secretary, E. B. Fisher; treasurer, William J. 
Stuart. 


TOPEKA, KAN.—The Mitchell & Williams Telephone Company, 
which has for a number of years been doing business as a private 
corporation at Silver Lake, has been granted a state charter by the 
charter board, and will henceforth be known as the Shawnee Inde- 
pendent Telephone Company. The capital stock is $15,000. W. P. 
Hemphill, one of the officers of the Topeka Independent company, 
is a director in the new concern, and it will be on the Independent 
long-distance service. The directors are Charles D. Williams, Sil- 
ver Lake; W. P. Hemphill, Topeka; Edward Mitchell, Valencia; 
ira C. Williams, North Topeka; M. E. Williams, Silver Lake. 


PARIS, ILL.—A consolidation of all the trunk lines surround- 
ing Paris has been consummated, the organization to be known as 
the Citizens’ Mutual Telephone Company. The lines included are: 
Vermillion, Flemington, Nevins, Brocton, Libertyville, Dana, Mar- 
shall, Grandview, Redmon, Chrisman, Newport, Sanford, Clinton 
and Scott Land. The new company will construct a complete cir- 
cuit around Paris, and while it does not enter Paris it will have 
first-class service with Terre Haute. An effort will be made to 
enter Paris over the lines of the Wabash Valley Telephone Com- 
pany. If this should fail a proposition will be submitted to the 
‘city council asking for a franchise, on conditions acceptable to 
the city. 
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ELECTRIC RAILWAYS. 
SALT LAKE CITY, UTAH—The Salt Lake & Ogden Railroad has 
increased its capital stock from $800,000 to $1,500,000, and will build 
an electric road through to Ogden cañon. 


BAY CITY, MICH.—The county road commissioners have passed 
the amended ordinance for the proposed new electric line, from Bay 
City to Midland, St. Louis, and St. Johns. 


SHENANDOAH, PA.—The borough council of Frackville has 
unanimously granted the Tamaqua & Pottsville Electric Railway 
Company a franchise through that borough. 


MT. STERLING, KY.—The Blue Grass Traction Company, which 
runs an electric line to Paris from Lexington, wil shortly begin the 
building of a twenty-five-mile electric road from Patis to Mt. Sterling. 


HARTFORD CITY, IND.—The Grant county corinilanloners have 
granted a franchise to the Indianapolis, Hartford City & Celina 
Traction Company, which is constructing a line from Hartford City 
to Alexandria. 


SANTA ROSA, CAL.—The Petaluma & Santa Rosa Electric Rail- 
way has determined to extend its line from Forestville, the present 
terminus of the Green Valley branch, to Trenton. This is only a 
short distance but will tap a rich section. 


McKEESPORT, PA.—The lines of the Pittsburg & Westmoreland 
Railway Company have been completed to the city limits of McKees- 
- port, and officials of the company say an entrance into the city will 
soon be secured and cars operated by November 1. 


ABERDEEN, S. D.—S. H. Jumper, William Wallace, A. C. Witte, 
J. L. W. Zietlow, C. F. Easton, F. J. McArthur and C. N. Hereid have 
incorporated the Aberdeen Street Railway Company, which is organ- 
ized for the purpose of establishing street railways in Aberdeen. 


CUMBERLAND, MD.—The Cumberland council has been asked 
to grant a franchise to the South Cumberland Electric Railway 
Company, incorporated with $30,000 capital, to build a line from 
Baltimore and Mechanic streets to the Wabash station in South 
Cumberland. 


PHILADELPHIA, PA.—The Lehigh Valley Transit Company has 
placed the order for machinery for its new power-house with the 
General Electric Company, and an order for ten closed winter cars 
and ten semi-convertible cars. Boiler and motor contracts are also 
to be placed. 


DAVIS, I. T.—E. P. Spears, of Dallas, Tex., has closed a contract 
with the Lovejoy Construction Company, of Fort Worth, to grade 
ten miles for an electric line from Sulphur to Davis. The line from 
Oklahoma City to Sulphur will be eighty-four miles long and will 
cost $3,000,000. 


ST. CATHARINES, ONT —The sioje to build a trolley line 
through Welland County from Fort Erie to Crystal Beach or Point 
Albino, Ont., has been revived, according to a report current in 
railroad circles in Buffalo. It is said the promoters of the road have 
$1,000,000 in backing. 


POTTSTOWN, PA.—The Pottstown council has unanimously 
adopted a resolution declaring null and void the franchise granted 
the Pottstown & Reading Electric Railway Company to occupy 
certain streets. This action was taken because the company failed 
to file a bond for $10,000. 


DAYTON, OHIO—The Dayton Savings and Trust Company has 
been made the trustee in a mortgage for $800,000 which has been 
filed at Wabash, Ind., for the purpose of financing and finishing the 
section of the Indiana General Traction Company’s line between 
Wabash and Warsaw, Ind. 


MILWAUKBE, WIS.—Edward H. Vivian, who has been hiring 
men for construction work for the Chicago & Milwaukee Electric 
Railway Company, says there will be interurban connection between 
the two cities by November 1. An extension is now complete from 
Waukegan to Zion City, and the intervening gap to Kenosha is being 
rapidly filled in. 


SAN DIEGO, CAL.—The Bay Shore & Pacific Railroad Company 
has been incorporated. Its object is to construct a railway along 
the shore of San Diego bay to Old Town, Pacific Beach and La Jolla, 
with branches on Point Loma, a total of thirty miles. The incor- 
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porators are H. C. Richards, C. R. Hammond, W. M. Crouse, Stephen 
Conneil, I. D. Stewart and H. C. Oatman, of San Diego, and M. H. 
Rogers, of Denver. 


KALAMAZOO, MICH.—A new traction company, the West Michi. 
gan Raiiway, has filed articles of incorporation and will succeed 
the West Michigan Traction Company in the project of building 
eighty-five miles of trolley line from Benton Harbor to Kalamazoo, 
with branch lines. B. L. Brown, an eastern capitalist, bought the 
property and right of way of the old, and organized the new concern. 


FREDERICK, MD.—It is officially announced that the Frederick 
& Middletown electric railroad had been sold to the Baltimore & 
Frederick electric railroad and the new company will assume man- 
agement of the road October 2. The deal, it is said, means the con- 
struction of a trolley line to Baltimore, which, with the Frederick 
& Middletown, will give a line from Hagerstown to Baltimore. 


HELENA, MONT.—Formal transfer of the Helena Light and 
Traction Company’s plant to Messrs. J. G. White & Company, of 
New York, has been made. With the advent of the new company 
it is expected that the five-cent fare will be inaugurated, together 
with other improvements. The principal change that marked the 
transfer was the retirement of Thomas A. Harlow, president of the 
old company, who is succeeded in control of the new interests by 
Howard A. Reynolds. 


CLEVELAND, OHIO—A franchise for a new trolley line to Berea 
via South Brooklyn has been granted by the county commissioners 
to C. H. Hubbell, who represents the unknown backers of the 
project. The franchise is from South Brooklyn to the Berea 
limits and expires in twenty-five years. A cash deposit of $5,000 
is required and this is to be forfeited if the road is not completed 
by December 31, 1906, provided the construction is not delayed by 
legal or other difficulties. ê 


INDIANAPOLIS, IND.—The Chicago Electric Company, which 
is now in the hands of a receiver, is to be taken out of litigation and 
then be absorbed by the new Indiana corporation known as the 
Chicago & Southern Traction Company, which is capitalized at 
$2,000,000. The Indianapolis, Lafayette & Western, which is also a 
new corporation, is to be absorbed by this company and will con- 
struct a road from Kankakee to Lafayette, where connection will be 
made with the Indianapolis & Northwestern. 


BELLAIRE, OHIO—At the first meeting of the stockholders of 
the Belmont Electric Street Railways Company, the following direc- 
tors were elected: George W. Yost, T. A. Rodefer, Alex Neff, James 
F. Anderson, George O. Robinson, Franklin Neff, Henry Blum, A. 
Klotz, D. T. Cowen, Frank J. Mellott, R. L. Bowman, C. D. Lamb, 
John DuBois, C. Rumbach, W. G. McClain. The board organized 
by electing James F. Anderson president; George W. Yost, vice- 
president; D. W. Cooper, secretary-treasurer. 


PHILADELPHIA, PA.—The work of constructing the founda- 
tions for the new power-house of the Philadelphia Rapid Transit 
Company has been begun. The plans call for concrete piling, con- 
crete footings, and structural steel framework. The permit for the 
building itself was obtained in June last. The plans provided for 
a building of an average height of three stories, with a frontage of 
102.8 feet and a depth of 200 feet, estimated to cost $300,000. The 
power-house will be one of the largest in the world. 


PITTSBURG, PA.—Two new interurban lines have been pro- 
jected into Pittsburg. The Canonsburg council has been asked for 
a franchise by the Carnegie, Oakdale & McDonald Street Railway 
Company, to pass through that borough. It will connect with the 
Pittsburg Railways Company at Mount Lebanon, and extend to 
Bridgeville, Cecil, Bishop and Canonsburg. A branch line from Cecil 
to McDonald, Noblestown and Oakdale is contemplated, and surveys 
for a line from Canonsburg to Washington are being made. 


CANTON, OHIO—Plans have been made to build an electric line 
from Youngstown to East Liverpool, a distance of fifty miles. Most 
It is 
anticipated that the work will require at least $1,500,000. When 
completed the line will connect at East Liverpool with traction lines 
leading into Wheeling and Steubenville, and will also, by reaching 
Salem, connect with the Stark Electric and Northern Ohio Traction 
lines, thus forming a chain across the eastern section of Ohio. 
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PERSONAL MENTION. 


MR. P. G. ROGERS, for the past eight or nine years with the 
Southwestern Telephone and Telegraph Company, and for the past 
year manager in charge of the Texarkana (Tex.) office, has resigned. 


“MR. J. B. COWEN, for a number of years connected with the 
General Incandescent Arc Light Company, has been appointed sales 
manager for the General Storage Battery Company, New York 
city. 


MR. R. F. HAYWARD, chief electrical engineer of the Utah 
Railway, Light and Power Company for the past eleven years, has 
assumed the management of the Mexican Light and Power Com- 
pany, Mexice City. 


MR. WILLIAM F. RABER, superintendent of the Mansfield 
(Ohio) Railway, Light and Power Company, has resigned and 
will go to Enid, Okla., to take the management of a gas and elec- 
tric light plant for the H. M. Byllesby Company. 


MR. W. G. KNITTLE, formerly connected with the local tele- 
graph office at Houston, Tex., and associated with the Big Four 
system since 1897, with headquarters in Dallas, Tex., has been 
appointed central passenger agent of this system, with headquarters 
in Cincinnati. 


MR. F. A. HARRINGTON, of Albany, N. Y., superintendent of 
the Mohawk division of the New York Central Railroad, and a 
well-known railroad man, has been elected to the control of the 
Schenectady Railway, as president of the Schenectady Railway 
Company, to succeed Hinsdill Parsons, who resigned a short time 
ago. 


MR. THOMAS D. HOXSEY, Brooklyn, N. Y., has been appointed 
secretary to the state lighting commission, at a salary of $3,000. 
Mr. Hoxsey is a capable young man, and is well known in news- 
paper circles, having represented the Brooklyn Times as legislative 
correspondent for many years. Mr. Hoxsey’s headquarters will be 
in New York city. 


MR. J. F. WITMER, Buffalo, N. Y., will assume charge of special 
work. for J. G. White & Company bearing on hydraulic engineering 
in foreign fields. Mr. Witmer is a specialist of many years’ standing, 
with offices at Buffalo, N. Y., and during the last ten years has de- 
signed and superintended the construction of waterworks systems 
in some thirty different towns and cities in the United States. 


MR. B. B. WINCHESTER, of the Philadelphia Rapid Transit 
Company, is to succeed Mr. Frank A. Polhemus as superintendent 
of the New York & Long Island Traction Company. Mr. Polhemus 
returns to the West and will rejoin the corps of the Cleveland 
Construction Company, now building several trolley roads in the 
West. Mr. Winchester’s headquarters will be at Hempstead, L. I. 


DR. ALLAN V. GARRATT, chief engineer of the Lombard 
Governor Company, Ashland, Mass., was a New York visitor last 
week and met a number of his old-time friends in this city. Dr. 
Garratt was formerly secretary of the National Electric Light Asso- 
ciation and also devoted some time to journalistic work in the 
electrical field, but of late has had charge of the engineering and 
sales departments of the Lombard company, in which field he has 
met with conspicuous success. 


MR. JAMES C. HAIN has resigned as engineer of masonry con- 
struction for the Chicago, Milwaukee & St. Paul Railroad, and is 
now associated with J. G. White & Company, New York, as superin- 
tendent of masonry construction. Mr. Hain graduated in 1893 from 
the University of Wisconsin with the degree of B.S. in C.E. The 
university conferred upon him the degree of C.E. in June, 1905. 
Mr. Hain was with the Chicago, Milwaukee & St. Paul Railroad 
for ten years, and in that time gained a broad experience in the 
work which is supervised by its bridge and building department. 
While with this company he also had experience in general de- 
sign and in detail computation and drawing. He also performed 
outside duties of surveying, collecting data and other work rela- 
tive to replacing wooden bridges and other temporary structures 
with permanent masonry construction. During the year 1900-1901 
he was in charge of the construction of the large ore dock and 
approaches at Escanaba, Mich. In 1901 Mr. Hain was appointed 
engineer of masonry construction, and in that capacity supervised 
all work. of this nature that has been done during the last four 
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years by the Chicago, Milwaukee & St. Paul Railroad on its 7,000- 
mile system. 


MR. EUGENE HOLCOMB has been appointed recently manager of 
the newly created foreign department of the Allis-Chalmers Company. 
i Mr. Holcomb takes charge of all 

the foreign agencies and : foreign 
selling representatives of the com- 
pany. He will supervise the work 
of the established European and South 
African offices, and all eastern hemis- 
phere agencies, and will also have 
direct control over the South and 
Central American business of the 
company. Mr. Holcomb is thoroughly 
familiar with the engineering possi- 
bilities and projects in South America, 
having spent a number of years in 
that country. He has had immediate 
charge during the past three years 
of the Westinghouse company’s in- 
terests in Argentina, with headquar- 
ters in Buenos Aires. Mr. Holcomb 
has had a broad engineering and 
financing experience in this field, 
and is a valuable acquisition to the Allis-Chalmers personnel. His 
headquarters will be at the general offices of the company at Mil- . 
waukee, Wis. 


MR. WALTER H. WHITESIDE has been elected president of 
the Allis-Chalmers Company. This is an indication that there will 
be no change in the policy of the company, as Mr. Whiteside has 
been during the absence in Europe since last April of his predeces- 
sor in office, in full charge of 
the operations of the organi- 
zation, with the title of vice- 
president and general mana- 
ger. Mr. Whiteside joined 
the Allis-Chalmers interests 
in July,. 1904, when he ac- 
cepted the position of general 
manager of sales. He came 
at a time when the company 
had just taken over the 
Bullock Electric Manufactur- 
ing Company and was ready 
for the introduction of a 
vigorous and energetic per- 
sonality into its sales office. 
There was considerable work 
for Mr. Whiteside to under- 
take, the magnitude of which 
would have baffled an ordi- 
nary man. That Mr. Whiteside’s efforts have been highly success- 
ful is indicated by the increase in the volume of the company’s 
business, the busy session at the factories and shops, and the 
reopening of the o:d south foundry at Milwaukee. In taking up this 
higher and more responsible position, Mr. Whiteside has behind 
him not only the confidence of his organization, but a long and 
varied business experience, in which he has filled many executive 
positions. His achievements have won him recognition as a man 
of marked administrative ability. Mr. Whiteside is a member of 
the American Institute of Electrical Engineers; of the Engineers’ 
and Lawyers’ clubs, of New York; of the Mid-Day Club, Chicago, 
and of the Milwaukee Club. 


MR. EUGENE HOLCOMB. 


MR. WALTER H. WHITESIDE. 


MR. H. F. J. PORTER has opened an office in the Metropolitan 
Building, 1 Madison avenue, New York city, where he is prepared 
to give advice on general manufacturing and mechanical engineering 
questions tending toward industrial betterment, and to install 
“welfare work,” which is now recognized as an important adjunct 
in enterprising manufacturing plants. The tendency on the part 
of employers generally is to improve the condition of their employés 
physically, morally and mentally. Properly directed efforts result 
in raising the efficiency of the organizations, with a consequent 
increased interest on capital invested. Mr. Porter has had a very 
valuable experience in this line of work, and the results of his 
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efforts in many large corporations have been uniformly successful. 
Mr. Porter is the oldest son of General Fitz John Porter. He was 
born in New York city in 1858, and educated at St. Paul School and 
Lehigh University. Mr. Porter spent some time with the New Jersey 
Steel and Iron Company, and also with the Cary & Moen Steel and 
Wire Works. In 1893 he was assistant mechanical engineer and 
assistant chief of the machinery department of the World’s Colum- 
bian Exposition. In 1894 he was western manager of the Bethlehem 
Iron Company, and introduced the use of hollow shafts for large 
engines. He aided also very largely in the introduction of nickel 
steel. In 1897 he was transferred to the works at South Bethlehem, 
and was instrumental in introducing many improvements in the 
organization and management. In 1902 Mr. Porter was engaged by 
Mr. George Westinghouse to reorganize some of his interests at 
Pittsburg, and he is now engaged in introducing modern industrial 
methods into manufacturing enterprises. Mr. Porter is one of the 
original members of the American Society of Mechanical Engineers, 
the American Society of Testing Materials, and is also a member of 
the American Institute of Social Service, the Institute of Political 
and Social Science, the Franklin Institute, and the Engineers’ Club. 


ELECTRIC LIGHTING. 


PHILADELPHIA, PA.—The Philadelphia Electric Company is 
prepared to begin the construction of a $250,000 office building. 


BALTIMORE, MD.—The electric plant at Ocean City, Md., has 
been acquired by a Baltimore syndicate, composed of John W. Wood- 
land, E. S. Johnson and W. D. Allen. 


LINCOLN, NEB.—The city of Lincoln is now lighted in part 
by the new municipal electric system, erected at a cost of about 
$65,000 and operated in connection with the city water plant. This 
plant is expected to furnish between three and four hundred arc 
lamps. — 


TOLEDO, OHIO—The merger of the Toledo Gas Light and Coke 
Company, the Toledo Heating and Lighting Company, and the Citi- 
zens’ Lighting and Heating Company, has been completed, and the 
merger company, the Toledo Gas, Electric and Heating Company, 
will enter the fleld. 


FREDERICK, MD.—The Brunswick extension of the Harper’s 
Ferry Electric Light and Power Company has been organized at 
Brunswick with the election of the following board of directors: 
Dr. H. S. Hedges, J. T. Martin, C. R. Gregory, Wm. Schnauffer, G. T. 
Hagan, H. M. Jones, F. E. Alder and Z. T. Brantner. The electric 
light will come from Harper’s Ferry, the line having been run from 
that point to Brunswick. 


COLUMBUS, OHIO—An investigating committee composed of 
two citizens—Messrs. George T. Spahr and A. W. Field—and three 
councilmen—M. A. Williams, G. A. Borden and Fred M. Sayre—has 
reported that if the municipal electric lighting plant at Columbus, 
Ohio, is rightly and carefully managed, it can be made to pay the 
city a good return on the money and effort expended. Under the 
present cost of operation the expense is sixty dollars per lamp per 
annum, as compared with the old contract at seventy-four dollars 
and fifty cents per year. The committee reports that the location 
of the plant is inconvenient for fuel supplies, and that the original 
cost of construction was very much higher than necessary. The 
committee reports that the plant is in very good condition for 
operation, and recommends that a complete system of accounting 
be installed. Mr. William Wilcox is superintendent of the city 
electric light plant. 


ELECTRICAL SECURITIES. 


During the past week there has been apparent a steady growth 
in confidence in the stock market. While a week ago the feeling 
was bearish, with uncertainty as to the predominating influence, 
the conditions at the closing of the market were decidedly bullish, 
and with fears of further disturbance largely dispelled. The con- 
tinued favorable financial and industrial outlook, and the continued 
evidences of agricultural prosperity, make possible predictions of 
à very prosperous fall and winter. It is pretty definitely announced 
that this year the production of cereals promises to be small every- 
where except on this continent. This is especially true of Russia, 
with the preliminary report for this year showing a total crop of 
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41,600,000 bushels, against 620,000,000 bushels last year. This will 
make for the building up of very large credits abroad, and will be 
of great importance in the question of foreign exchange rates 
and gold movements later in the year. Railroad activity and earn- 
ings continue to indicate a season of prosperity, and the iron and 
steel business is considerably ahead of estimates for this time of 
the year. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 16. 


New York: Closing. 
Brooklyn Rapid Transit................206. 6944 
Consolidated Gas.......... cc cee eee ewe 182 
General Electric. : ...%.0.ss 0s. iasoeiesesawes 181% 
Interborough Rapid Transit...............0- 215% 
Kings County Electric...............0 0c evee 200 
Manhattan Blevated.............. ccc cee ees 163 
Metropolitan Street Railway................ 127% 
New York & New Jersey Telephone........ 169 
Westinghouse Manufacturing Company...... 180 


A dividend of $2 per share will be paid on October 16 to stock- 
holders of the General Electric Company of record at the close of 
business hours on September 20. The transfer books will not be 
closed. 

Directors of the Interborough Rapid Transit Company have de- 
clared a dividend of 2 per cent, being the same amount paid last 
quarter. It is payable October 2 to holders of voting trust certifi- 
cates as of record September 19. 

The board of directors of the Western Union Telegraph Com- 
pany has declared a quarterly dividend of 114 per cent upon the 
capital stock of the company, payable at the office of the treasurer 
on and after October 16 to shareholders of record at the close of 
the transfer books on September 20. For the purpose of the annual 


meeting of the stockholders, to be held October 11, and of the divi- 


dend, the transfer books will be closed from September 20 to Octo- 
ber 13. The company has issued its quarterly statement for the 
three months ending September 30 (partly estimated), as follows: 
net revenue, $1,900,000; bond interest, $331,300, leaving a balance 
of $1,568,700; dividends, $1,217,021, making the surplus $351,679, 
which, added to the previous surplus of $15,974,209, gives a total 
of $16,325,888, as compared with $15,434,863 for the corresponding 
quarter of 1904. 


Boston: Closing. 
American Telephone and Telegraph......... 139% 
Edison Electric Illuminating................ 250 


Massachusetts Blectric...............000 00s 59 
New England Telephone.................00- 134 
Western Telephone and Telegraph preferred 97 
The statement of the Edison Electric Illuminating Company for 
the year ended June 30, 1905, is as follows: income from sales of 
light and power, etc., $3,340,921; expenses, taxes, etc., $2,177,974, 
leaving a net income of $1,162,947, other income, $5,105, a total of 
$1,168,052; interest and dividends, $1,152,718, leaving a surplus of 
$15,334, as compared with $11,543 for 1904, and a deficit of $20,320 
for 1903. 


Philadelphia: Closing. 
Electric Company of America.............. 114% 
Electric Storage Battery common........... 84 
Electric Storage Battery preferred.......... 84 
Philadelphia Electric............... ccc ce eee 9% 
Philadelphia Rapid Transit................. 28 kk, 
United Gas Improvement..................2. 9814 


The directors of the United Gas Improvement Company have 
declared a quarterly dividend of 2 per cent ($1 per share), payable 
October 14 to stockholders of record at the close of business Sep- 
tember 30. 


Chicago: Closing 
Chicago Telephone.................00cceeee 138 
Chicago Edison Light...................00. 156 
Metropolitan Elevated preferred............. 69 
National Carbon common................... 601% 
National Carbon preferred.................. 114 
Union Traction common.................... 7 
Union Traction preferred................... 33 


The Northwestern Elevated Railroad has issued its report for 
the year ended June 30. The income account is as follows: gross, 
$1,786,414; expenses, $616,628; net, $1,169,786; charges, taxes, etc., 
$952,627, leaving a surplus of $217,627, as compared with $203,254 
for 1904. The earnings are equal to 4.34 per cent on the $5,000,000 
preferred stock. 
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} INDUSTRIAL ITEMS. 


THE CROWE NAME-PLATE AND ENGRAVING COMPANY, 
Chicago, Ill, will be pleased to send its new catalogue in colors, 
showing a very extensive variety of metal name-plates and adver- 
tising signs. : 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, is 
mailing-an elaborate folder calling attention to the qualities and 
features of Buckeye lamps. In addition there is a series of eight 
lamp limerics. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., in bulletin 
No. 7036 describes its  series-enc:osed alternating arc-lighting 
system. Complete data, regarding the physical and theoretical 
characteristics of this apparatus, are given, together with diagrams 
of connections. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohro, will be pleased 
to send its new folder No. 4, descriptive of its No. Fourteen-Twenty 
type telephones. Views are given showing the exterior and interior 
of this telephone set. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is calling 
attention to its double-pole sockets. These sockets, the company 
states, leave no chance for grounding. They have copper contact 
shells, and are skilfully made from the best materials. 


THE IDEAL ELECTRIC AND MANUFACTURING COMPANY, 
Mansfield, Ohio, issues an interesting series of bulletins covering 
the “Ideal” dynamos and motors of various sizes, as well as special 
elevator motors, elevator controllers, switchboards and panels, arc 
lamps and incandescent lamps. 


THE NEW YORK EDISON COMPANY, 55 Duane street, New 
York city, in its September bulletin publishes a number of illus- 
trations in color, showing the application of the Edison system of 
public service supply. Several striking illustrations are given, 
showing the adaptability of electric illumination. 


THE INDIA RUBBER AND GUTTA PERCHA INSULATING 
COMPANY, Yonkers, N. Y., has published two new price lists deal- 
ing, respectively, with “Habirshaw” white-core National Code wires 
and cables, and ‘‘Habirshaw” red-core wire. Mr. James B. Olson 
is the manager of sales, at 13-15 Cortlandt street, New York city. 


THE PERU ELECTRIC MANUFACTURING COMPANY, Peru, 
Ind., has opened an office in New York city at 39 Cortlandt street. 
Mr. Robert J. Mulligan will represent the company, and will carry 
a line of samples. Prices and any other information regarding 
Peru goods may be secured at this office. The telephone number 
is 298 Cortlandt. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has issued three bulletins, Nos. 1067, 1068 and 1070, descriptive, 
respectively, of type A transformers, type M induction motors and 
‘the company’s series alternating-current arc-lighting system. These 
bulletins are worthy of immediate perusal, and will be sent to 
applicants. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
‘Louis, Mo., is distributing a bulletin (No. 72) descriptive of its 
‘Two in One” transformers. These transformers are so designed 
and constructed that they operate interchangeably on either light- 
ing or power circuits. Full descriptive and illustrative data are 
given in this bulletin. Other recent publications of the Wagner 
company are entitled “Recent Developments in Single-Phase, 
Alternating-Current Motors,” by G. Percy Cole, and bulletin No. 
73, describing a combined voltmeter and frequency indicator. 


THE AITON MACHINE COMPANY, 126 Liberty street, New 
York city, will be pleased to send bulletin No. 62, describing one 
type of its No. 18 drum stranding machines. This is strongly and 
compactly built, and has a speed of approximately seventy-five revolu- 
tions per minute. The cradles for carrying the spools are made 
of high-grade steel, and are carried in babbitted boxes, so that all 
wear on the spider frames is eliminated. These machines are built 
in various other sizes and for different speeds. 
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THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Peoria, Ill.; Newark, Ohio; 
Cadiz, Ky.; Bartonsville, Ky.; Donnybrook, N. D.; Sherman, Tex.; 
Litchfield, Mich.; Georgetown, Tex.; Paoli, Kan.; Simpsonville, Ky.; 
Finchville, Ky.; Waddy, Ky.; Toledo, Ohio; Branchport, N. Y.; 
Scranton, Pa.; Lewiston, Ida.; Alpena, Mich.; Bristol, Tenn.; Des 
Moines, Iowa; Rochester, N. Y.; Walhalla, S. D.; Appalachacola, 
Fla.; Herman, Neb. 


COPLEY-SENIOR CARBON COMPANY, 465 Greenwich street, 
New York, has recently been organized for the manufacture of the 
Copley-Senior carbon brush. This brush will be put on the market 
as a new type, and for which marked advantages are claimed, inas- 
much as the manufacturers say that a degree of uniformity has been 
reached which heretofore has been unknown in this work, so that 
the unevenness often found in carbon brushes will be entirely 
eliminated. Mr. George W. Copley, whose name will be recognized 
by users of this product, is the president and general manager of 
the new company. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
shipped to San Francisco a consignment stock of Gates rock and 
ore-breakers of various styles and sizes, together with standard 
repair parts, which may be required for Gates breakers which that 
company has already installed in various plants in California and 
neighboring states. By this arrangement any customer in this terri- 
tory will be able to secure prompt delivery of repair parts for his 
machines. The venture will also enable the Allis-Chalmers Company 
to make immediate shipment of complete crushers required in that 
part of the country or in the islands of the Pacific. The San 
Francisco offices are located in the Rialto Building. 


THE WHEELER REFLECTOR COMPANY, 156 Pearl] street, 
Boston, Mass., is distributing its new general catalogue No. 26. A 
perusal of this volume will bring attention to several new special- 
ties listed. Many of the regular styles are also worthy of atten- 
tion. The company is making many styles of porcelain enameled 
steel refiectors, and is in a position to furnish anything special 
that may be required. The Wheeler No. 85 window reflectors are 
in very general use, and prompt deliveries can be made. The new 
adjustable bracket with these refiectors, the company states, merits 
especial attention. Only first-class enamel is used on the company’s 
line of tin shades. In street fixtures the company calls attention 
to its very complete line. Mr. H. C. Hawks, general manager of 
the Wheeler Reflector Company, reports that during the past year 
the largest business in the history of the company has been done. 


NEW MANUFACTURING COMPANIES. 


CLAYTON, MO.—The Woolley Electric Company, of Clayton, 
organized to manufacture electrical supplies, has filed articles of 
incorporation for record. The capital stock is $25,000. 


OSWEGO, N. Y.—The Electric Construction and Supply Com- 
pany, of Oswego, has been incorporated with a capital of $25,000 
and the following directors: F. G. Nicholson and E. R. Scott, of 
Syracuse, and John C. Knight, of Oswego. 


DETROIT, MICH.—The Detroit Electrical Novelty Company, 
capitalized at $30,000, has been organized by Robert Wardle, Willis 
P. Rand, Henry Pickert, George Brown and John E. Moloney. The 
company will make specialties and electrically illuminated clock 
dials under assignment of patents taken out by Mr. Wardle. 

\ 

MILWAUKEE, WIS.—The plant of the Milwaukee Electric Com- 
pany is to be reopened in the near future. The name of the con- 
cern will now be the International Electric and Manufacturing 
Company, capitalized at $300,000. The stock of the new company 
is secured by a bond deposited with the Citizens’ Trust Company. 
The plant is one of the finest at West Allis in the way of equip- 
ment and light, and when operated gives employment to nearly 
1,000 men. The new company will manufacture and deal in elec- 
trical machinery of all kinds and descriptions, gas engines, steam 
boilers and engines. The plant has been idle for over a year. 
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THB BEGINNING OF THE INSTITUTE YEAR. 

With the meeting of the American Institute of Electrical 
Engineers held in New York city, Friday evening, September 
Under 
the new president, Dr. Schuyler S. Wheeler, we may expect a 


22, a new year begins and a new set of officers takes hold. 


year of work as successful and stimulating as those of his pred- 
The Institute 
3,500 members, and is becoming more influential every year. 


ecessors. is now a strong body having over 
It is looking forward at the present time to occupying part of 
one of the finest, if not the finest, society building in the world. 

The meeting was held at the assembly room of the New York 
Edison Company, this company having offered the Institute, 
through its retiring president, Mr. John W. Lieb, Jr., the use 
of the room, which is to be devoted to meetings of this charac- 
ter. This room, in connection with a large reading room, is 
completely fitted up for the use of the company’s employés, and 
it is very appropriately tendered to the Institute until it can 


occupy its own quarters. 


THE SMALL TOWN AS A CONVENTION CITY. 
The eighth general meeting of the American Electrochemical 
Society, held at Bethlehem, Pa., emphasized the advantages of 
This 


is particularly true of university towns, where a well-equipped 


a small town for holding conventions of scientific bodies. 


assembly room is always available, and where the surroundings 


are conducive to a successful meeting. The chemical lecture 


room of Lehigh University unusually pleasant and 


convenient for the meetings. 


was 


Moreover, at a university there are always men worth know- 
ing; and in a small town a meeting of a society is an event of 
sufficient importance to interest the leading men. All of this is 
true of the recent meeting at Bethlehem. 

As against the small town, the large city offers some advan- 
tages, in that there are more attractions for entertaining the 
visitors; but it must be remembered that the meeting is held 
primarily to discuss papers and for the members to become 
acquainted, and if there are too many outside attractions the 
attendance at the meetings is likely to be small and the discus- 
sion half-hearted.. As the next meeting of the society will be held 
at Cornell University, Ithaca, N. Y., 


the conditions there will be not less suitable for it to be enjovable 


it mav be expected that 


and successful. 


STREET RAILWAY WEEK AT PHILADELPHIA, PA. 

During the past week the historic city of Philadelphia, Pa., 
extended the warmest kind of hospitality to the visiting members 
of the various strect railway associations gathered for their annual 
conventions. This meeting, of course, is destined to go down 
in the annals of the societies as epoch-making, in that for the 
first time there was a well-directed effort to weld together the 
various interests involved, and evolve a harmonious aggregation 
which would work to the end that electric railway facilities 
would be developed along the most progressive lines, and with 


The remarks of Mr. W. Caryl Ely, 
president of the American Street Railway Association, at the 


the least amount of friction. 


opening session of the convention of the American Railway 
Mechanical and Electrical Association were all that was nec- 
essary to assure the members of the tributary societies that the 
parent organization was working hard to accomplish only that 
which would be of the greatest benefit to the greatest number 
concerned. The exhibit by the manufacturers was remarkable 
for its completeness and for the spirit of enterprise which was 
evident in all directions. The goodly amount ‘of space available 
and the equitable basis of distribution, together with the hard 
work of the exhibition committee, have achieved a result bevond 


the most sanguine expectations. 
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THE THERMODYNAMICS OF INCANDESCENT LAMPS. 

The present year has been noteworthy for the discussion 
which has been going on regarding the improvement of electric 
lamps, and because two important steps in this direction have 
been taken. The first announced was the tantalum lamp of 
the Siemens & Halske Company, Berlin; the last, the metallized 
carbon filament of the General Electric Company. Naturally, 
a good deal of interest has been shown in the efficiency of the 
new and the old lamps, both relatively and intrinsically. Prob- 
ably the best summary of what has been done, and what should 
be sought for, is given in the paper read by Dr. E. F. Roeber at 
the recent meeting of the American Electrochemical Society, at 
Bethlehem, Pa. Dr. Roeber first considers the subject theo- 
retically from a thermodynamic standpoint, and shows how the 
energy efficiency of an illuminant is determined. By efficiencies 
is meant the percentage of the energy delivered to the lamp 
which is converted into light; and here the assumption is made 
that all the energy represented by the visible wave-lengths is 
useful as light. 

Next the direction in which we should work is indicated. 


It is a remarkable thing that carbon has so many properties - 


which make it exceptionally suitable for use as an incandescent 
filament. Indeed, until recently no other material was available 
which could take its place. It has a high resistance and sufficient 
rigidity when incandescent, is cheap, and is not difficult to 
prepare. Further, the filaments can be adjusted by the so-called 
“treating” process to perform a definite service. In these respects 
we as yet have no material which can equal it. But in the main 
purpose for which it is used—that of converting electrical energy 
into light—carbon is about as poor a substance as we could find. 
Carbon, as it is used in the incandescent lamp, behaves very 
nearly as an ideal “black body”—that is to say, it radiates wave- 
lengths throughout the whole range, and but a small portion of 
these are useful rays. To increase its efficiency it is necessary 
that the ratio of the useful rays to the total be increased. There 
are two ways of doing this. One is to raise the temperature; but 
we are limited in this direction because the higher the tem- 
perature the more rapidly does the filament disintegrate, and a 
balance must be struck at which it will have a satisfactory life. 
It is in this direction that the General Electric Company has 
been working, and, as a result, has produced the metallized fila- 
ment, which is more resisting to the disintegrating effects of 
high temperatures, and which has a considerably higher efficiency 
than the old carbon filament. 

The other direction in which we may work is in seeking for 
a substance which is selective—that is to say, one which will 
not behave as a black body, but which will send out a larger 
proportion of its radiation as visible rays, without it being 
It is possible that 
the metallized filament behaves somewhat in this way, since the 


necessary to employ a higher temperature. 


high temperature to which it is exposed during the firing process 
must modify the surface to some extent. In other words, as 
Dr. Roeber says, we should not seek for a black body radiator, 
This is the direction 


in which Peter Cooper Hewitt and others have been working. 


but get as far away from it as possible. 
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The osmium lamp also undoubtedly owes some of its higher 
efficiency, as compared with ordinary carbon, to such selective 
action. 

On the whole, the progress in electric lamps made during the 
present year is satisfactory. It is true our best lamps do not 
make a good showing as compared with other electrical apparatus. 
An efficiency of four and one-third per cent—which is that of the 
tantalum lamp—does not look well when compared with an 
efficiency of ninety-five per cent in a dynamo; but, on the other 
hand, we have in constant employment other processes almost, 
if not quite, as wasteful. The steam engine as generally used 
converts only about ten per cent of the heat energy of the fuel 
into mechanical energy. A few more steps forward in electric 
lamps such as have been made this year, will bring them on a 
par with this. Whether we will ever reach an efficiency of ten 
per cent, no one can tell. At the present time we seem far from 
it, but we may discover some new process. 

One phase of the problem is unfortunate and makes im- 


provement the more necessary. It is the fact that the most 


inefficient piece of apparatus in electric lighting is the fina! 
one. An efficiency of five per cent at the lamp means that the 
conductors, the dynamo, the engine—in fact, the whole plant— 
must be twenty-five times larger than they would need to be 
if our lamps had an efficiency of 100 per cent. | 


DUSTLESS AUTOMOBILES. 

A disagreeable nuisance which accompanies the use of auto- 
mobiles is the quantity of dust raised by them. This annoys 
not only the occupants of the automobiles, but is even more 
annoying to other users of the highways; the former can pro- 
tect themselves by dust shields—to some extent, at least—but 
for the others there is no protection. 


This dust annoyance has been serious enough to cause inves- 


‘tigation into methods of rendering roads dustless, and a con- 


siderable amount of experimenting has been done. Spraying 
the roads by means of heavy oil has been one of the most success- 
ful means. This remedy unfortunately introduces annoyances 
almost if not as great as the dust itself. The oil is bad for 
rubber tires and clothing. A more sensible plan would seem to 
be to design the automobiles so they will not raise dust, rather 
than to make the roads dustless. It is better to avoid the dis- 
turbing cause rather than to try to make the roads insensible 
to it. | 

That there is a possibility of doing much in this directior. 
is indicated by an interesting article appearing in Nature for 
September 14. Mr. W. R. Cooper describes an investigation 
which, although incomplete as yet, shows that great improvemer.: 
is possible. The amount of dust thrown up is determined by the 
hardness and dimensions of the tire and by the shape and posi- 
tion of the automobile body. The action of the latter is very 


complex, and in studying the problem it should be reduced to 
its simplest form. 

At the present time, automobile construction is improving 
wonderfully, but this phase of it seems to have been neglected. 
It is nevertheless one well worthy of a good deal of attention. 
Let us have dustless, as well as horseless, carriages. 


September 30, 1905 


WHERE WIRELESS IS USEFUL. 

A particular application of wireless telegraphy—one in which 
it will be used to the full advantage—was announced recently. 
A derelict schooner, Edward L. Allen, has been drifting around 
in the Atlantic ocean to the great annoyance and danger of 
ocean travel, and the United States cruiser Columbia was 
ordered to sea to find and destroy it. 
the Columbia, arranged to receive reports of the whereabouts 
of this derelict, as his vessel is fitted with wireless apparatus. 
In this way it was hoped that the Allen would be found expe- 
ditiously, and the waters soon rid of this danger. 

In finding a derelict, the searcher is guided by the reports 
of vessels which have seen it, and by his knowledge of ocean 
currents. Obviously, then, any means by which he can save 
time in receiving these reports will enable him to decrease the 
area through which he must search, and thereby not only shorten 
the time of the hunt, but decrease the expense as well. Com- 
mander Boyer’s expectations were fulfilled, for after searching 
for a day without success, a wireless message was received from 
the Brooklyn navy yard giving a new location of the derelict and 
after a further search she was found and destroyed. 


Commander Boyer, of 


THE TELEPHONE AND POSTAL-CARD SALES. 
The telephone has been carried into so many fields of human 
activity that we have ceased to be surprised at its extensions. 
In peace and war there seems to be no limit to its usefulness. 


Nevertheless, new revelations of the hold which the telephone .- 


It is well 
known that the telephone has from its earliest days of long-dis- 


has upon civilized life are constantly being made. 


tance usage saved many journeys by land and water, cutting 
into railroad and steamship passenger traffic with no uncertain 
hand, although in the long run the enormous stimulation of 
business caused by the development of the telephone systems 
has undoubtedly far offset any original loss in receipts on the 
part of the transportation companies. 

In the last three or four years there has been a remarkable 
decrease in the use of postal cards for private or personal matters, 
although there has been a net gain in the total number of cards 
sold from the four governmental distributing centres at Wash- 
ington, Cincinnati, St. Louis and Troy. The officials of the 
post-office department attribute the latter increase to the growth 
of the mail-order business, and the drop in personal use to the 
widespread extension of the telephone into both urban and rural 
districts. Formerly many engagements and social affairs were 
transacted on postal cards between persons living in the same 
city, but of late the telephone has captured a large percentage of 
the business, and such affairs as appointments, friendly chats, 


the ordering of groceries and provisions, dealing with mercantile 
firms, physicians, etc., can be so much more quickly and easily 
done by telephone that the postal card has suffered severely from 
the loss of public favor. Of course the postal card has its own 
peculiar advantages—it is really a marvelous triumph of civiti- 
zation to be able to send a message of three hundred words from 
Bar Harbor to Manila for one solitary cent—but within the field 
of close personal intercourse the telephone has attained a status 
that surpasses any other single agency of communication. 
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IRRIGATING BY ELECTRICITY. 

That old system of irrigation by means of long ditches, which 
has reclaimed so much of the waste land of our country and 
converted it into fruitful gardens, must now share its honors with 
a rival system. Where water at the surface of the ground is 
not available, but electric power is, wells may be sunk and elec- 
trically driven pumps installed to rajse the water from below 
the ground to the surface, and do this at a cost comparable with 
that of the older system. The average cost of installing a 
gravity system of irrigation in California is said to be $13 per 
acre, while the annual cost of supplying water is about $1.60 
per acre. Under favorable conditions, an electrically driven 
pumping plant can be installed for about $4 an acre, and oper- 
ated at a cost of $3 to $4 an acre. 

The gravity system is of limited application. It can be 
adopted only where there is a supply of water higher than the 
ground to be irrigated. It usually necessitates an expensive 
reservoir system to save water during times of plenty for the 
dry season, and the water must be conducted to the points where 
it is to be utilized through costly ditches. Obviously, such a 
system can not be extended far, and can be adopted only where 
the country is suitable; but, under favorable conditions, it is 
probably as cheap as if not cheaper than any other method 
of irrigating. 

Another method which has been adopted for supplying 
water for farm use in the West, to a considerable extent, is the 
pump driven by a windmill; but the wind is unreliable as a 
source of power, and is apt to fail when it is most needed. 
Moreover, large windmills are expensive to erect, and are 
always exposed to the danger of severe storms. 

An electrically driven irrigating system is free from such 
disadvantages. Power for operation can be conducted up-hill 
as easily as down. It makes no difference to the motor whether 
it is above its source of power or below it, nor does it matter 


‘greatly how far below the surface of the ground the supply of 


water is. It is merely necessary to drill the well until the water _ 
ig reached. The electric system is inexpensive to install, though 
it may cost more to operate than a favorably situated gravity 
system. It has the great advantage of giving comparatively 
small sections independence of neighboring sections of country, 
so that each can utilize the water as best suits it. There would, 
therefore, seem to be an excellent opening for electrical irriga- 
tion, particularly in the West. A number of such systems are 
now in operation, and have proved to be entirely reliable and 
economical. They are not too expensive, as has been shown 
above. That the system has not been widely adopted is prob- 
ably due to the belief of the ranch owners that it is expensive 
to install and to operate. Or they may be holding back in 
the hope that the government or some wealthy company would 
construct gravity systems wnich would supply districts which 
now suffer from drought. This latter reason is not compli- 
mentary to the enterprise of the West, which has taken the 
lead in so many other applications of electricity. It is to be 
hoped that the true value of electric irrigation will be realized 
before long, and thus many arid districts be reclaimed and 
put beyond the dangers of drought. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY O0. JONES. 


CHAPTER IV. 


THE NATURE OF THE ATOM IN TERMS OF 
THE ELECTRON THEORY. 


According to the theory that we have 
just developed, all atoms of whatsoever 
kind are made up of electrons, which are 
nothing but negative charges of elec- 
tricity in rapid motion. In accepting this 
wonderfully simple and beautiful theory 
that the nature of all matter is essen- 
tially the same, we must not forget the 
facts of chemistry and physics which 
have to be accounted for. We must re- 
member that we have over seventy ap- 
parently different forms of matter, which 
cannot be decomposed into anything 
simpler, or into one another, by any agent 
known to man. We must also remember 
that these elements of the chemist have 
each their definite and distinctive proper- 
ties, both physical and chemical. They 
enter into combination with one another 
in perfectly distinctive ways, and form 
compounds with definite and character- 
istic properties. In a word, we must re- 
member the almost unlimited facts of 
chemical science, which are facts, regard- 
less of whatever conception of the ulti- 
mate nature of matter we may hold. 

We must also not be unmindful of 
the great mass of facts that have been 
brought to light as the result of the appli- 
cation of physical forces to these appar- 
ently different kinds of matter. To take 
one concrete example: The results of spec- 
trum analysis show that each of the 
chemical elements has its own definite 
and characteristic spectrum. That it 
sets up vibrations in the ether that are 
of perfectly definite wave-lengths, and by 
means of which the element in question 
can be identified—these being different 
for every element. Of the thousands of 
wave-lengths that are sent out by the dif- 
ferent elements, shown by the thousands 
of spectral lines, no two elements send 
out a single wave in common. 

Further, while this is true, certain 
simple and beautiful relations between 
the wave-lengths of the waves sent out 
by a given element have been discovered. 

Thousands of facts of the character of 
those mentioned above must be dealt with 
by any ultimate theory of matter that 
can be regarded as tenable. 

The atomic masses of the chemical 
atoms are as different as 1.01 for hydrogen 
and 238.5 for uranium, and all inter- 
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mediate orders of magnitude are met 
with. These masses are due to the elec- 
trical charges or electrons of which the 
atoms of all the elements are composed. 

We might at first thought conclude that 
the atom of one element differs from the 
atom of another element only in the num- 
ber of electrons contained in it, and that 
the atoms are simply condensed groups or 
nuclei of electrons. 

Such a conception would be at variance 
with the facts of both chemistry and 
physics. In terms of such a conception, 
how would we account for chemical val- 
ence, the acid-forming property of some 
elements and the base-forming property 
of others? In terms of such a condensa- 
tion conception of the electrons, how 
would we account for the facts of spectral 
analysis? 

It was recognized by J. J. Thomson, to 
whom we owe the entire electron concep- 
tion, that we cannot do so. 

It is true that the atoms with different 


atomic masses must have different num-. 


bers of electrons in them. While this is a 
necessary condition, it is far from suff- 
cient to account for the facts of either 
chemistry or physics. 

The electrons are moving with high 
velocities, in orbits within the atom, oc- 
cupying a relatively small part of the 
volume occupied by the atom as a whole. 
The spaces between the electrons in an 
atom are relatively enormous, compared 
with the spaces occupied by the electrons 
themselves. But the electrons are nega- 
tive electrical charges, and we can not have 
negative electricity without the corre- 
sponding positive. Where is the positive 
electricity corresponding to these negative 
units ? 

Thomson supposes the atom to be made 
up of a sphere of uniform positive elec- 
trification, through which the electrons or 
negative charges are distributed. These 
electrons are, as we have seen, at enormous 
distances apart compared with the spaces 
actually occupied by them, like the planets 
in the Solar System; and move with very 
high velocities in orbits, under their own 
repulsions and the attraction of the posi- 
tive electrification. The corpuscles are so 
distributed through the positive sphere as 
to be in equilibrium under the forces that 
are acting upon them. 

This brings us to an extremely inter- 
esting development of the electron theory. 
J. J. Thomson has solved the problem, 
in part, as to the arrangement of the 
corpuscles which will produce stable sys- 
tems, in the case of a number of the 
less complex atoms. 
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THE ELECTRON THEORY AND THE PERIODIC 
SYSTEM. 

Thomson has calculated the arrange- 
ment of the electrons in a plane through 
a sphere of positive electrification, which 
will be stable. The electrons will arrange 
themselves in concentric rings, since a 
large number of corpuscles when arranged 
in a single ring cannot be stable. This 
ring, however, can be made stable by plac- 
ing an appropriate number of corpuscles 
on the inside. | 

In the following table is given the total 
numbers of electrons, in which the outer 
ring will contain twenty, and also the 
numbers that will be contained in the 
inner rings which are four in number. 


TOTAL NUMBER OF ELECTRONS IN THE 
PLANE. 


59 60 61 62 63 64 65 66 67 


NUMBER OF ELECTRONS IN EACH BING. 


2 3 3 3 3 4 4 55 5 

8 8 9 9 10 10 10 10 10 
13 13 13 13 13 13 14 14 15 
16 16 16 17 17 17 17 17 17 
20 20 20 20 20 20 20 20 20 


The smallest total number of electrons 
which will have an outer ring of 20 is 59, 
as seen from the table; and the largest 
total number with an outer ring of 20 is 
67. When the total number is less than 59, 
the outer ring will contain less than 20, 
which would necessitate a rearrangement 
of the corpuscles. If an electron was re- 
moved from such a system, the system 
would of necessity be broken down and 
the electrons rearranged in a new form, 
which would be the stable form for 58 
electrons. If we pase to the other extreme 
of the systems containing 20 electrons in 
the outer ring, we will find exactly the 
reverse condition. We cannot add an 
electron to this system without destroy- 
ing the equilibrium. If an electron were 
added, there would be an entire rearrange- 
ment of the whole system, giving us 4 
new system with 21 electrons in the outer 
ring. This complete breaking up of the 
system would, of course, be a difficult 
matter. 

Turning now to the systems containing 
total numbers of electrons intermediate 
between 59 and 67, some unusually inter- 
esting relations manifest themselves. 
Take the system with sixty electrons. One 
electron, and only one can be detached 
from this system without destroying the 
equilibrium, and necessitating a rearrange- 
ment of the remainder. The removal of 
one electron reduces the total number to 
59, which, as we have seen, is the smallest 
number this is stable with 20 in the outer 
ring. Such a system having lost one 
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electron, which is one unit of negative 


electricity, would be electropositive. 

The recent study of chemical valence 
from the standpoint of modern physical 
chemistry, has shown that Faraday’s law 
is the basis of all chemical valence. This 
means that a univalent element is one 
that carries unit electrical charge, a bi- 
valent element two such charges, and so 
on. In the light of these facts we see 
that the above system with sixty cor- 
puscles, having lost one electron, or one 
negative charge, would contain one posi- 
twe charge in excess, and would, there- 
fore, be a univalent positive element, 
while the system with fifty-nine corpuscles 
would have no valence. 

The system containing 61 electrons 
could lose two without destroying the 
equilibrium, and would, therefore, be 
a divalent, positive element. 

The system with 62 electrons could 
lose three without destroying the equilib- 
rium, and would correspond to a trivalent, 
positive element. 

If now we pass to the system with 63 
electrons, we can add four electrons 
without increasing the total number be- 
yond 67, and, therefore, without destroy- 
ing the stability of the system as a whole 
and necessitating a rearrangement. Such 
a system would correspond to a tetra- 
valent negative element. 

Similarly, three electrons could be 
added to the system where the total num- 
ber is 64, two to the system containing 65, 
and one to the system containing 66, 
without destroying the equilibrium. 
These would then correspond respectively 
to trivalent, bivalent and univalent electro- 
negatiwe elements. 

‘When we come to the system with 67 
electrons, we find conditions that suggest 
those pointed out with the system with 
59 electrons. Just as in the latter case we 
can not remove an electron without de- 
stroying the equilibrium, just so when we 
have 67 electrons we can not add an elec- 
tron without destroying the equilibrium 
and necessitating a rearrangement of the 
system as a whole; since, it will be remem- 
bered, that 67 is the largest total num- 
ber of electrons that can have an outer 
ring of 20. This, like the system with 
59 electrons, would correspond to an ele- 
ment with no chemical valence. 

Turning now to the Periodic System we 
find that the first nine elements are the 
following: Helium, lithium, glucinum, 
boron, carbon, nitrogen, oxygen, fluorine, 
, heon. 

The second series of nine elements are 
the following: Neon, sodium, magnesium, 
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aluminum, silicon, phosphorus, sulphur, 
chlorine, argon. 

It will be recognized that the first and 
last member of each of the above series 
has no valence, and has not been made 
to combine chemically with anvthing else. 
Lithium and radium are univalent ele- 
ments and electropositive, glucinum and 
magnesium are bivalent and electroposi- 
tive, boron and aluminum are trivalent 
and electropositive, carbon and silicon are 
tetravalent and electronegative, nitrogen 
and phosphorus trivalent and electronega- 
tive, oxygen and sulphur bivalent and 
electronegative, fluorine and chlorine uni- 
valent and electronegative, while neon and 
argon have no chemical valence—having 
never been made to combine with any- 
thing else. A more perfect agreement 
between the deductions from any theory 
and the facts could not exist. 

Relations such as the above, which have 
been pointed out by Thomson, have done 
much to bring the electron theory of 
matter to the front, and are altogether 
too comprehensive to be attributed to 
accident. This application of the electron 
theory to the Periodic System is one of 
the most important applications of this 
conception that has thus far been made. 
THE ATOM IN TERMS OF THE ELECTRON 

THEORY. | 

The atom according to this theory is 
very complex. Take, for example, the 
atom of mercury. ‘This is composed of 
somewhat more than 150,000 electrons, 
and some of the heavier atoms are even 
more complex. The number of electrons 
contained in an atom is found by mul- 
tiplying the atomic weight of the atom 
in terms of hydrogen as the unit, by 770. 

This complex nature of the atoms en- 
ables us to account for the facts of spec- 
Certain elements, such as 
Iron, uranium, etc., give out thousands 
of wave-lengths in the ether, in accordance 
with the prevailing theory of light, as 
ig shown by the enormous number of 
spectral lines produced by these elements. 
In terms of the old conception of the 
atom, it was difficult to see how such a 
large number of vibrations of such widely 
different periods could be set up in the 
ether by a single element. Before we 
had the electron theory, it was recognized 
that the atom must in its ultimate essence 
be complex, in order to produce such 
effects as are brought out by spectrum 
analysis alone. The writer has heard 
Rowland frequently say, that the simplest 
atom must be more complex than a 
piano. 

The electron theory, giving us some 
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idea of the complexity of even the 
simplest atoms, makes it possible to form 
a mental picture of how an atom can pro- 
duce such effects in the ether as is shown 
by a study of the spectrum. 

Light is not only thrown, by the elec- 
tron theory, on the problem of spectrum 
analysis, but on a host of similar prob- 
lems, which it would lead us too far in this 
connection vo consider. 

CATIONS AND ANIONS IN TERMS OF THE 
ELECTRON THEORY. 

When acids, bases, and salts are dis- 
solved in water they break down into a 
positively charged constituent known as a 
cation, and a negatively charged constit- 
uent known as an anton. The recognition 
of this fact is one of the most important 
contributions to scientific knowledge made 
by modern physical chemistry. Before we 
had the electron theory, we could not form 
any very definite mechanical conception of 
how this important process takes place. 

We know that all acids yielded the 
hydrogen cation, which gave their solu- 
tions acid properties, and that the re- 
mainder of the molecule, as a whole, was 
charged negatively, and formed the anion 
of the acid. 

We also knew that bases dissociated in 
the presence of a dissociating solvent, 
yielding the hydroxyl anion, which was 
characteristic of all bases, and to which 
the basic properties are due; and that the 
remainder of the molecule of the base 
became charged positively, and formed the 
cation of the base. Just as all acids yield 
the hydrogen cation, so all bases yield 
the hydroxy] anion. 

We knew, further, that salts in the pres- 
ence of a dissociating solvent, break down 
or dissociate, as we say, into a cation and 
an anion—the cation being the cation of 
the base from which they were formed, 
and the anion the anion of the acid which 
took part in the formation of the salt. 

We were, however, not able to form any 
definite conception of how certain atoms 
or groups (usually atoms) became charged 
positively and thus became cations, or how 
certain other atoms or groups (usually 
groups of atoms) became charged nega- 
tively and thus became anions. 

The electron theory solves this problem 
in a very satisfactory manner. When an 
atom loses an electron, it becomes charged 
positively, since the loss of a negative 
charge is exactly equivalent to gaining a 
positive charge. Thus a cation is an atom 
or group of atoms that has lost an elec- 
tron. | 

If an atom takes on an electron it be- 
comes charged negatively. An anion ts 
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then an atom or a group of atoms that 
has gained an electron. 

A bivalent cation is one that has lost 
two electrons, a trivalent cation is one 
that has lost three electrons, and so on. 

A bivalent anion is one that has gained 
two electrons, a trivalent, one that has 
gained three electrons, and so on for the 
polyvalent anions. 

Since a great majority, if not all chem- 
ical reactions take place between ions, 
and since electrons are so vitally con- 
nected with the formation of ions, it fol- 
lows that the electron theory is of as 
much importance for the science of 
chemistry as for the science of physics. 
THE MASS OF AN ION NOT EXACTLY THE 

SAME AS THAT OF THE ATOM FROM 
WHICH IT IS FORMED.. 


From the above method of ion 
formation, it is obvious that the 
mass of an ion is different from that of 
the atom or group of atoms from which 
it was formed. Since a cation is an atom, 
or group of atoms, from which an elec- 
tron (or electrons) has been split off, a 
cation has a smaller mass than the atom 
or atoms from which it was produced. 

An anion, on the other hand, is formed 
from an atom or group of atoms by add- 
ing an electron (or electrons). Therefore, 
the mass of an anton ts greater than the 
mass of the atom or atoms from which tt 
was produced. 

It must, however, be remembered that 
the difference between the mass of an 
atom or group of atoms, and the corre- 
sponding ion, is in any case very small. 
Take the hydrogen atom and the hydrogen 
ion, where the difference is the greatest. 
The hydrogen atom contains about 770 
electrons. The loss of an electron, con- 
verting the hydrogen atom into the hydro- 
gen cation, would change the mass: only 


about This is close to the limit 


of accuracy of our most refined methods 
of measuring mass, and it is, therefore, 
doubtful whether we could detect the dif- 
ference between the mass of a hydrogen 
atom and the corresponding hydrogen ion. 
It would, however, be rash to assert that 
such differences would never be detected, 
or even determined, by using a large num- 
ber of hydrogen atoms and comparing 
them with the corresponding ions. 

The change in mass would be relatively 
less for any other atom when it is con- 
verted into the corresponding ion, since 
the mass of any other atom is so much 
greater than that of the hydrogen atom, 
and the absolute gain or loss in mass 
would be the same for any other univalent 
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ion, as for hydrogen—a loss for every 
cation, and a gain for every anion. That 
this is true is seen from the fact that 
every univalent ion differs in mass from 
the corresponding atom only in contain- 
ing one more or one less electron. 

The same remark holds for polyvalent 
ions, which differ from the corresponding 
atoms or groups of atoms in that they con- 
tain a number of electrons greater or less 
than the corresponding atoms, expressed 
by the valence of the ion in question. The 
mass of all such ions is, however, so much 
greater than that of the hydrogen ion, 
that if we divide their mass by their 
valence, the result is still many times 
greater than the mass of the hydrogen 
ion. The greatest change in mass is, 
therefore, that produced when a hydrogen 
atom loses an electron and passes over into 
the hydrogen ion. 

Whether or not this change in mass can 
ever be detected directly, it is important 
to recognize that the mass does change 
whenever an atom or group of atoms 
passes over into ions. There is a gain in 
the mass of an atom whenever an anion 
is formed, and a loss in the mass of an 
atom whenever a cation is formed. 

It must, of course, be remembered that 
a cation is never formed without the 
corresponding anion being formed, and 
vice versa; so that in ionization the anion 
gains just as much in mass as the cation 
loses, and the total mass consequently re- 
mains unchanged. 

When a molecule of an electrolyte, say 
sodium chloride, breaks down into ions, 
what takes place is the transference of 
an electron from the sodium, which be- 
comes a cation, to the chlorine, which be- 
comes an anion. The sodium loses in 
mass an amount equal to the mass of an 
electron, and the chlorine gains the same 
amount in mass; the sum of the masses 
of sodium and chlorine remaining con- 
stant. 

There would be a change in the total 
masses in ionization only if we assumed 
that there was a change in the velocities 
of the electrons in the sodium and in the 
chlorine, when ionization takes place, 
and that these changes in the velocities 
did not exactly compensate one another. 
Since there is, at present, no ground for 
such an assumption, we must con- 


clude that the total masses of the ions’ 


formed from any molecule is equal to the 
mass of the molecule. 
THE ELECTRON THEORY AND RADIO- 
ACTIVITY. 


One of the most important bearings of 
the whole electron theory of Thomson is 
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in connection with those investigations 
which have recently attracted so much at- 
tention on radioactivity. Investigations 
which have opened up an entirely new 
branch of experimental physics, and which 
have changed a number of our funda- 
mental conceptions. 

The applications of the electron theory 
to these epoch-making investigations will 
appear when these researches are studied. 
The importance of this theory in connec- 
tion with radioactivity is one of the 
reasons why the theory has been discussed 
at some length at the beginning of this 
series of papers. Another reason, if other 
reasons were needed, is its own inherent 
importance and interest in connection 
with physics, physical chemistry, and 
chemistry, not to say in connection with 
all branches of natural science. 


Electrical Power Schemes in Peru. 

M. Emile Guarini, a well-known elec- 
trical engineer, who has been commis- 
sioned by the Peruvian government to 
estimate the resources of lake Titicaca, has, 
it is said in a consular report, returned 
from his mission full of enthusiasm. At 
present the southern railways of Peru con- 
sume about 140 tons of coal a day. The 
cost of this by the time it has been trans- 
ported to the place of use has amounted 
to at least $9.73 a ton. This means an 
average expenditure of $1,363 a day, or 
$473,357 a year for motive power on the 
railways. 

The interest on the capital- necessary 
for the installation of electric power 
would, according to M. Guarini, fall far 
below this sum, and, in addition, the elec- 
trical supply could be used for other pur- 
poses during the night, as the trains only 
run in the daytime. By utilizing a stream 


at Arequipa, M. Guarini thinks that a 


force will be obtained exceeding, by 6,000 
horse-power, the power necessary for sup- 
plying the railway. The surplus, M. 
Guarini says, could be used for lighting 
the towns, for agricultural and mining 
operations, and perhaps for electric navi- 
gation. Above all, M. Guarini urges the 
establishment of factories at the point 
on the coast nearest to the lake, where 
small and valuable articles could be manu- 
factured for exportation to Europe and 
the United States. 


— 


A new cable connecting the Commercial 
Cable Company’s system with Newfound- 
land has been laid by the cable steamship 
Mackay-Bennett. The cable was taken out 
by the cable steamship Colonia, from 
which vessel it was transferred to the 
Mackay-Bennett when the Colonia ran 
aground. The cable connects with the 
Newfoundland government land tele- 
graphs. 
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Track Surface and Line.' 


It is difficult to imagine a mechanical 
appliance more crude and at once more 
complicated than the modern railroad 
track—two parallel bars of steel fastened 
` upon blocks of wood, which are in turn 
imbedded in loosely broken stone, possibly 
gravel, often mother earth. The improve- 
ment of the locomotive’s highway has cer- 
tainly failed to keep pace with the rapid 
advance of the locomotive itself. True, 
the field is not so extensive, yet the oppor- 
tunities for improvements are decidedly 
in evidence. 

The modern railroad track is expected 
to, and necessarily must, carry safely the 
immense weight of the locomotive with its 
train of heavily loaded cars, must be firm 
enough to withstand the various strains 
transmitted to it by the different motions 
of the rapidly moving trains. It must 
react against a downward pressure, must 
counteract a lateral thrust, now attacking 
it here, now—with ‘a suddenness that is 
of itself disastrous—transferring its force 
to the opposite side. Then the rolling 
wavelike motions have to be met and pro- 
vided for. All these different motions 
occurring almost simultaneously have to 
be absorbed, first by the steel rail, then the 
ties, finally the ballast or roadbed. The 
more gradual this absorption, the more 
nearly the locomotive and its train pre- 
serve their equilibrium, the less strain is 
given both the rolling stock and track, 
and a closer approach is gained to “easy 
riding” track. E 

Given the proper weight of rail so as 
to lend rigidity to the track, sound ties 
uniformly spaced to give an even bearing 
to the rail, proper quality and depth of 
ballast to form a suitable cushion, good 
drainage to counteract the effect of mois- 
ture, the remaining factors are good line 
and surface, which should be maintained 
without the traveling public knowing 
there is any work going on. Renewal of 
ties and surfacing should not be notice- 
able when riding over the track. The 
work should be so arranged and performed 
that renewals and surfacing work will go 
on simultaneously without temporarily 
breaking up the surface of the track. 

| THE ROADBED. 


The most important requirement in 
maintaining good track surface and line 
is thorough drainage, without which all 
efforts to hold first-class line and surface 
are wasted. Where proper drainage is 
provided the desired results can be more 

1Committee report to the Roadmasters’ and Mainte- 


nance of Way Association, Niagara Falis, N. Y., Septem- 
ber 12, 1905. 
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readily and easily obtained and the sur- 


face and line can be more economically 
maintained and preserved. 

The roadbed should be so built up th:i 
the shoulders will be wide enough to per- 
mit of the proper sloping of the ballast 
and prevent the same from rolling down 
the embankment or into the ditch. On 
the other hand the shoulders should be 
low enough to permit the free drainage 
of the ballast; that is, the shoulder should 


be a trifle lower than the subi ude itself, 


so the ballast will drain itself freely. 

Ditches deep enough to simply drain 
the ballast are better than none at all, but 
they will not aid materially in maintain- 
ing good surface. All ditches should be 
deep enough to properly drain the sub- 
grade. The bottom of the ditches should 
be from two feet to three feet below the 
bottom of the tie, depending upon the 
nature of the soil. Such a ditch, if prop- 
erly constructed, will keep the roadbed 
fairly well drained and aid materially in 
maintaining the surface, and in addition 
will reduce to a considerable extent the 
liability of the track heaving during the 
winter months. 

On double-track sections, the ballast, 
unless very porous, should be dressed off 


to form an even shallow gutter between 


the tracks. From this gutter small cross 
drains should be run to the side ditches, 
the object being to carry the water off as 
rapidly as possible and prevent as much 
as possible the softening of the roadbed 
and consequent damage to the surface of 
the track. Much water can in this way be 
disposed of which would otherwise be left 
to soak into the roadbed. 

Particular attention must be paid to 


‘the drainage at frogs and switches, at 


railroad crossings, and also at street and 
highway crossings, the remedy depending 
on the local conditions. The whole re- 
solves itself, however, into the matter of 
providing sufficient rapid drainage, which 
can be accomplished by providing good 
surface drainage and supplementing it by 
subsurfacing wherever necessary. 

Railroad crossings should, whenever 
possible, be thoroughly drained by using 
a good depth of cobbles or broken stone, 
covering the same with ordinary ballast 
and putting in drains to carry off the 
water from the bottom of the pit, always 
providing sufficient surface drainage in 
addition, so that all water except what 
actually falls on the crossing will be at 
once carried away. 

Poor drainage at street and highway 
crossings always breed low joints and 
many roads having good track everywhere 
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else suffer from this ditliculty and each 
successive rain produces its bad joints at 
these points. As a rule these joints are 
not only the most expensive ones to main- 
tain, but they are also generally the last 
ones to receive attention. Thus they be- 
come a constant source of annoyance. 
Blind drains of cobbles or broken stone or 
tiles laid parallel to the track,a little below 
und beyond the ends of the ties, leading to 
a proper outlet, will carry off the surplus 
water and avoid the puddling of the joints 
and save considerable work and money. 

At the ends of bridges proper retaining- 
walls or bulkheads of timbers should be 
provided, so that the roadbed will not 
slough off and the ballast roll down the 
embankment, causing settling of the track. 
Track otherwise in fair condition will 
often show this defect very plainly and a 
low place in the track at the end of a 
bridge will give a train a very bad jolt. 
These places must have careful attention 
und be kept up to the level of the bridge. 

The essentials of good riding track are, 
perfect line, correct gauge, true level and 
even surface. The lack of any one, or 
several of these requirements will produce 
but indifferent track. It is necessary 
therefore to correctly gauge the rails of 
the track, to raise the rails to even surface 
throughout their entire length, to prop- 
erly level the track, to see that the tamping 
is thoroughly done, so that the surface 
will hold. Then get the track in perfect 
line, after which the ballast should be 
filled in and neatly dressed off so that it 
will readily shed the water and have a 
tidy appearance. 

Lining—If the track is badly out of 
line it had better be given a general lining 
before attempting to do any surfacing. 


All short kinks should be lined out. All 
short swings should likewise be at- 
tended to. Long, easy swings, al- 


though they may be unsightly, will 
detract very little from the riding 
merits of the track, as they will 
produce a little added friction to the roll- 
ing stock but they are a constant reproach 
to the official and food for criticism to the 
public. Swings of this kind may be made 
less noticeable by running them out at 
the summit of a grade, or by adjusting 
them so as to be absorbed by a regular 
curve. 

Gauging—Track that is generally out 
of gauge or wide at the joints, should be 
gauged ahead of the surfacing. At least 
two men should be sent ahead to do this 
work, keeping the gauging a day or two 
ahead of the regular surfacing. One man 
should nip up the tie with a bar while the 
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other one does the spiking, and each tie 
must be snugly up to the rail. The track 
should be so gauged that the gauging tool 
will just slide down nicely between the 
rails, neither too loose nor too tight. The 
gauge must be kept uniform throughout 
and must not be widened through frogs 
or switches or any other point, unless it 
be around very sharp curves. 

_ Spiking—Each tie must be full epiked. 


All spikes must be set plumb, square to- 


the rail and driven down straight, close 
to the flange of the rail and snugly down 
upon the flange. Spikes must not be 
goose-necked over. Rails must not be 
brought to gauge by drawing the spike, 
for in doing this the back support of the 
spike is lost and the space is left for the 
accumulation of moisture, which, of 
course, is detrimental to the tie. If neces- 
sary to draw the rail to gauge a bar should 
be used to force the rail to its proper posi- 
tion. Outside spikes of both rails should 
be on the same side of the tie and the 
inside spikes should be staggered as much 
as the face and character of the tie will 
permit. Ordinarily the spike should be 
driven two inches from the outside of the 
tie. All holes from which spikes have 
been withdrawn must be plugged; all old 
spikes that are to be redriven must be 
first straightened, no spike that is throat- 
cut to exceed one-sixteenth of an inch 
should be used again in main track. It is 
impossible to maintain good gauge with 
such spikes; they can be used to better 
advantage in side-tracks. 
Surfacing—Surfacing should be com- 
menced at one end of the section, prefera- 
bly at the end farthest from the head- 
quarters, and should be continued through 
to the other end, as nothing is gained by 
skipping around. The first thing in the 
morning a couple of men should be 
started fastening down spikes. One should 
nip up the ties with a bar while the other 
should drive the spikes down thoroughly 
to the flange of the rail. This is neces- 
sary, for if not done, some of the ties will 
not come up with the rail when the jacks 
are applied; they will hang low, and in 
this way cause uneven surface and imper- 
fectly riding track. All joints should be 
full bolted and every bolt must be tight. 
Tracks should be surfaced out of face 
(picking up low joints is not surfacing). 
The foreman should get back from the 
jacks as far as he can see well and have a 
considerable stretch of rail between him 
and the point where the jack is set. He 
should sight carefully over the rail on 
the high side of the track, raising such 
places as he may find necessary to put rail 
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in good surface. The opposite rail should 
then be adjusted by the aid of a track 
level, bringing it up to level if on a tan- 
gent or to proper elevation if on a curve. 

The track level should be used at every 
joint at least, the foreman should sight 
carefully between the points where the 
track level was used and raise the inter- 
mediate points to true surface by the eye. 
It is best not to raise too much track 
ahead of the general tamping. The tamp- 
ing should be closed up as much as possi- 
ble, especially if the gang is small or the 
traffic is heavy, as passing trains will 
“knock down” joints raised too far ahead 
which may not be fully tamped upon the 
approach of a train. 

Economy in this work depends upon the 
judgment of the foreman in bringing the 
track to proper surface without unneces- 
sarily disturbing the general level of the 
track. When not working to grade stakes 
it is best to work to the high points in the 
surface, sighting through from one high 
point to the next. No more track should 
be disturbed than is absolutely necessary 
to regain a comparatively even grade, as a 
constant disturbance of the ties in the 
bed causes the track to settle and such 
settling will necessarily not be uniform. 

Uneven settling of track often occurs 
for short distances, and that is a problem 
requiring careful attention. In order to 
handle such cases economically and effect- 
ively, it may be easier to cut down one 
or two high points than to raise a number 


of rail lengths out of face. To know just 


where to begin on a rail to be raised, to 
know just where to set the jack to bring 
the rail to proper surface and to bring a 
rail to correct surface with a minimum 
application of the jack are points that are 
gained only by experience, careful study 
and thorough application on the part of 
the foreman. 

Light sags are unsightly but do not in 
any way interfere with the riding quality 
of the track, and unless there is sufficient 
width of bank and plenty of ballast such 
sags had better be left. In case of sufficient 
material and labor, however, such sags 
may better be removed, and in that case 
it will be well to have grade stakes set as it 
expedites the work. 

Tamping properly and thoroughly done 
is of the utmost importance. Each tie 
should be thoroughly tamped under the 
rail, from the end of the tie to a distance 
of about fifteen inches inside of the rail. 
The centre of the tie should be tamped 
just sufficiently to pack the material. 
Hard tamping in the centre of the tie ia 
liable to cause centre-bound track. In 
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that case the centre of the tie is supported 
in the nature of a pivot, causing the track 
to swing from side to side, as the centre of 
gravity of the moving load shifts and the 
line and surface of the track will soon be 
ruined. The only remedy for this condi- 
tion is to raise the track out of face, say 
half an inch, and then great care must be 
used to tamp only the ends of the ties, 
as above suggested. 

Regular surfacing should be done by 
the section gang, as there is a possibility 
of training these men to tamp alike. 
Extra gangs nearly always perform this 
work in an indifferent manner as the very 
nature of an extra gang makes it impossi- 
ble to get uniform results. All the men 
must be taught how and made to tamp 
alike. Foremen must insist upon this and 
teach their men how to do the work prop- 
erly, for it is of the. utmost importance 
that all ties be tamped systematically and 
a uniformity should be maintained in the 
tamping of each. If one tie is tamped 
less thoroughly than another, there is sure 
to be swinging track, and bad surface will 
rapidly develop. The men handling the 
track jacks should be taught to set them 
plumb when raising track, so as to avoid 
throwing the track out of line. 

Lining of track should not be undertaken 
during the heat of the day. General lin- 
ing can be done best during fhe early 
morning, or possibly in the evening. In 
connection with the surfacing the lining 
should be done every evening, the ballast 
can be roughly filled in, after which the 
piece of track surfaced during the day 
should be lined. It will generally require 
about six men with lining bars to do this 
work. The men should be instructed not 
to set the lining bara under the rail far 
enough to get a lifting hold, as there will 
be in that case a tendency to disturb the 
surface of the track by raising up on it. 
All kinks and short swings should then 
be lined out. It will generally be found 
necessary to rough in the line and then go 
back over it and put on the finishing 
touches. 

The foreman should preferably have his 
back to the sun when he is lining track 
and as far away from his men as he can 
see well (the tendency being to get too 
close). When roughing the line the fore- 
man should be five or six rail lengths 
away from his men, and when finishing 
up the line he may do good work by keep- 
ing three rail lengths away. Foremen 
should be made to realize that the line of 
the track is every bit as important as the 
surface, there is a tendency to spend a 
considerable time and great care in sur- 
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facing and then hurry up the lining and 
slight it. This should not be permitted. 

Filling in and dressing off the ballast 
should be attended to every evening after 
the surfacing and lining has been done. 
All ballast should be carefully saved and 
filled in between the ties and dressed off 
smoothly, to present a tidy and finished 
appearance. The method of dressing the 
ballast depends upon the kind of material 
used. The amount of material to be left 
at the ends of the ties depends entirely 
upon the nature of the ballast and must 
be so adjusted that it will admit of free 
drainage and at the same time help to 
hold track to line as much as possible. 
Very porous material will not permit the 
tie to be buried its entire length, while 
other material will have to be sloped to- 
ward the ends of the ties to permit free 
drainage. 

Broken stone or slag may be filled in 
level with the top of the ties, the entire 
length of the ties if desired, and giving 
it such a slope from the ends of the ties 
to the grass line as the cross-section plan 
may call for. Gravel, cinders or sand, 
when used as ballast, should be filled in 
level with the top of the ties (not above 
them) and sloped slightly down toward 
the rails so that a shovel can be passed 
through under the rail, leaving the ballast 
about an inch below the base, then the 
slope should be continued to the grass 
line, leaving the ends of the ties about 
half buried. 

Burnt clay or natural earth when used 
as a ballast should be slightly ridged in 
the centre of the track, level with the top 
of the ties, sloping evenly to the ends of 
the ties and leaving the ends practically 
bare, so that all the water may readily 
pass off. Care must be taken to leave a 
good clear space below the rail between 
the ties. The material should be dressed 
off as smoothly as possible and firmly 
packed with the foot or otherwise. 

Curves — Transitions or easements 
should be used on all curves from one 
degree upward and, where the speed ex- 
ceeds sixty miles per hour, on all curves 
from thirty minutes up. Transitions 
should also be used between curves of 
different degree in the same way as they 
are used between tangents and curves, 
using any transition curve of the type of 
the Searles, Crandall, the Holbrook spiral, 
of the cubic parabola, which may be run 
in by deflection or offset. 

The length of easement or transition 
should be the same as the distance in 
which the curve elevation is run, and 
since the elevation depends not only on 
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the degree of curvature, but also upon the 
speed of trains, the transition should also 
vary in length, dependent upon the degree 
of curvature and speed of trains. The 
superelevation of curves should be zero 
at the point of the spiral and should in- 
crease to full elevation at the end of spiral 
or beginning of the simple curve. 

Since the elevation required is a func- 
tion of, and depends upon, the speed of 
trains, this speed is the first element to be 
determined. In general as a matter of 
safety the preference should be given to 
the fast passenger trains. Ordinarily an 
elevation of seven inches will not be ex- 
ceeded, and the speed of trains should be 
regulated to conform to this elevation. 

On roads where the freight traffic pre- 
dominates and passenger trains do not 
ordinarily exceed the speed of forty miles 
per hour an elevation of three-quarters 
inch per degree may be used. The maxi- 


“mum elevation should not exceed five 


inches. 

On the ordinary roads handling a mixed 
traffic and where passenger trains do not 
exceed a speed of fifty miles per hour, an 
elevation of one inch per degree probably 
will be a good compromise, the maximum 
elevation not to exceed five or six inches. 

On roads where fast passenger service 
is a specialty and the speed of such passen- 
ger trains ranges from fifty to seventy- 
five miles per hour, an elevation of from 
one and one-half inches or two and one- 
half inches per degree may be necessary, 
according to the varying conditions, maxi- 
mum elevation not exceeding seven inches. 

No set rules can be laid down for the 
elevation of the outer rail on curves, local 
conditions, traffic, grades, etc., all have a 
bearing on the matter. It is a problem 
to be worked out by the “cut and try” 
process. 

Permanent witnesses should be placed 
at points of tangents, points of spiral, 
points of simple curve and points of 
change of curvature. Each witness should 
also indicate the amount of elevation at 
that point. Centre stakes should be main- 
tained on all curves and they should not 
be more than twenty-five feet apart on 
transitions, nor more than fifty feet apart 
on simple curves. Centre stakes should 
be checked and missing stakes replaced 
every year, if possible. 

Bad line is more noticeable on curves 
than anywhere else, the natural tendency 
of track on curves being to go outward. 
If the outer rail is not sufficiently elevated, 
each train passing tends to force it just 
a little farther out. Then the trackman’s 
unconscious and unconquerable desire is 
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to line the track out, which tendency, of 
course, produces a sharp place or elbow 
at each end of the curve in order to get 
back to the tangent. 

If the expansion between the rails has 
not been rightly proportioned, the track 
is difficult to keep in line, and during hot 
weather is liable to buckle. Usually the 
trackman resorts to his old trick and lines 
out. If the expansion has not been pro- 
vided for it should be done at once by 


cutting out sufficient rail and then lining 
the curve into the centre stakes and true 
line. 

It is often difficult to maintain gauge 
on curves. In such cases it is best to re- 
sort to the use of tie-plates. The tie- 
plate has for all time supplanted the rail 
brace, except for use at frogs and guard 
rails. Tie-plates, properly placed and of 
sufficient weight, will maintain gauge 
under the most severe tests and they do 
not injure the ties by excessive spiking, as 
is the case with rail braces. 

Gauge on curves should not be widened 
unless it is absolutely necessary. It is 
not necessary to widen the gauge on 
curves on account of freight or passenger 
cars equipped with ordinary four or six- 
wheel trucks. Gauge on curves, if 
widened, should be widened to suit 
the kind of engine in use on the 
road. Let the curves be widened 
to accommodate the engines with the 
longest rigid wheel base and the other 
engines will take care of themselves. 

There is quite a difference in opinion 
of some of our best authorities in the 
matter of widening gauge on curves, as 
to the exact degree when widening shall 
begin, ranging all the wav from four to 
ten degrees. For general practice we 
would recommend one-quarter inch for 
every five degrees; say on curves from 
five to ten degrees widen one-quarter 
inch, from ten to fifteen degrees widen 
one-half inch, from fifteen to twenty de- 
grees widen three-quarters inch, overtwenty 
degrees widen one inch, one inch being 
the maximum. When it is made a prac- 
tice to widen gauge on curve, it should 
not be guesswork. Each gang should be 
equipped with a special gauge properly 
adjusted to give the extra width of gauge. 

When it is made a practice to widen 
gauge on curves in main track where 
switches and frogs are located, due allow- 
ance must be made for the extra width, 
when placing the guard rails opposite the 
frog; that is, the space between the main 
rail and the guard rail must be made as 
much wider as the width of the gauge has 
been increased, in order that the flanges 
of wheels can freely straddle the guards. 
Whenever possible, correct substantial 
gauge should be maintained at all main 
track frogs and gauge should never be 
widened at such a point unless located in 
a curve where it becomes absolutely neces- 
sarv to widen the gauge. 

‘Committee—E. A. Theed, chairman; 
Edward Grav, J. Cullom, T. Hickey, M. 
Sweeny and J. O’Leary. 
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Recent Steam Turbine Installations on the 


stallations of Europe are several 

continental plants of considerable 
interest. The advantages of the turbine 
over the engine is frequently proven at 
old engine stations where space has been 
left for additional reciprocating units, but 
where now steam turbines have been in- 
stalled instead. An example of such com- 
bined engine and turbine plant is given 
in Fig. 1, representing a station of the 
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aes | 
NAWS yi yn E 


By Franz Koester. 


two of the reciprocating engines. It will 
also be noticed that these generators, as 
well as those shown in other illustrations 


in this article, are completely enclosed, 


there being no vents in the magnet frame. 
This, however, necessitates the adoption 
of a forced draft system, requiring about 
0.005 of the total turbine output for its 
operation, but doing away with the great 
noise usually noticeable with this type 
of prime mover. Although this requires 
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Continent of Europe. 


years two 800-kilowatt horizontal com- 
pound engines have been in operation. 
It will be observed that these gen- 
erators, as well as those shown 
in Fig. 3, representing a turbine plant in 
Bern, Switzerland, are each provided 
with an exciter with its armature mounted 
on the main shaft, and its magnet frame 
is bolted to the main pillow block. The 
generator shaft is usually connected to the 
turbine shaft by means of isolated flexible 


Fic. 1.—2,250-Horse-PowER TURBINES IN ENGINE Room OF THE SOCIETÁ ALTA ITALIA, TURIN, ITALY. 


Societa Alta Italia, in Turin. The 
power units are two 2,250-horse-power 
turbines placed at the side of three 600- 
horse-power veftical tandem-compound 


engines. The turbines are of the Brown- 
Boveri make, and _ direct-connected to 


three-phase, 1,500-kilowatt, 3,200-volt 
alternator, giving it 1,500 revolutions per 
minute, fifty cycles per second. It will at a 
glance be noticed that these two turbines, 
although of about three and one-half 
times the capacity, occupy less space than 
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more power in the station it is well worth 
while in order to get rid of the noise. 

Fig. 2 represents a turbo-generator of 
the “Centrale de Puteaux,” of the Com- 
pagnie d’Electricité de Ouest Parisien. 
It has an output of 1,100 kilowatts. The 
generator is of the two-phase, 2,500-volt 
type, and making 1,600 revolutions per 
minute. There is also in course of con- 
struction an 1,800-kilowatt Brown-Boveri 
Parsons turbine, which will soon be put 
in operation in this plant, where for some 


The shafts themselves, as is 
well known, are run in oil under pressure, 
the piping for such a system being clearly 
shown in Fig. 4, which also illustrates 
some other internal details. A diagram- 
matic illustration of the governor mech- 
anism of the Brown-Boveri. Parsons tur- 
bine may prove of interest, and is given 
in Fig. 5. | 

The advantageous use of electricity in 
weaving mills both for silk and cotton, 
and-in embroidery mills, was early recog- | 


couplings. 
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nized in Europe, especially in Switzerland 
where these industries are particularly 
prominent. Here these plants were run 
from a steam engine, or a nearby water 
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in Fig. 6, representing a modern station 
for embroidery at Arbon, Switzerland, 
constructed by the Brown-Boveri Com- 
pany. 


There are three turbines of 280 


Fie. 2.—1,650-HorsE-POWER STEAM TURBINE INSTALLED AT THE PLANT OF THE COMPAGNIE 
D’ELECTRICITE DE L'OUEST PARISIEN. 


power source, each individual loom, or 
whatever machine it might be, being oper- 
ated by a belt from line shafting. It is 
quite a common practice in Switzerland 


horse-power each, direct-connected, and 
direct-current and alternating-current gen- 
erators, while each set has at the end of 
the shaft its own exciter. In the front of 


Fic. 8.—STeaAM TURBINE PLANT AT BERN, SWITZERLAND, SHOWING EXCITER MOUNTED ON 
Main ARMATURE SHAFT. 


to employ both alternating and direct 
current. in. weaving mills, and the stations 
are therefore equipped with both types of 
generators, an example of which is given 


the switchboard is a booster regulating the 

battery, common in such installations. 
One of the most prominent and interest- 

ing turbine stations on the continent of 
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Kurope is the St. Ouen station, at Paris, 
now under course of construction. This 
plant will be equipped with four 5,000- 
kilowatt Parsons turbines, also of the 
Brown-Boveri make. Each turbine will 
make 750 revolutions per minute, operat- 
ing under a steam pressure of 175 pounds, 
superheated up to 680 degrees Fahrenheit. 
They will be direct-connected to three- 
phase alternators of 10,500 volts, at 
twenty-five cycles. Each unit will have 
its own steam-driven oil pump. supplying 
oil under the shaft. The exciting current 
for the entire plant will be supplied from 
one 300-kilowatt turbo-generator, making 
2,700 revolutions per minute, at a poten- 
tial of 200 volts. This turbine, as well as 
the main units, will discharge into its 
own surface condenser, the pumps being 
driven by direct-current motors. In addi- 
tion to this there are two. 375-kilowatt 
motor-generators. There will also be a 
storage battery of 1,300 ampere-hours 
capacity, which will supply. exciting cur- 
rent as well as power for boiler-fed 
pumps in case of emergency. An interest- 
ing feature of this plant is the fact that 
it has adopted the Babcock & Wilcox 
marine type boilers, equipped with chain 
grate stoker and superheaters. . The Green 
economizer will also be installed in this 
plant. 

Fig. 7 gives a good view of one of the 
10,000-horse-power Brown-Boveri turbines 
being installed in a plant in Essen, Ger- 
many. As will be seen it is a tandem unit, 
consisting of a turbine and two generators 
as well as an exciter. The turbine is con- 
nected by means of flexible couplings to 
a 5,000-kilowatt, 5,000-volt, three-phase 
alternator and a 1,500-kilowatt direct- 
current generator. Mounted on the same 
shaft is also an exciter. Common bearings 
are placed between the generators and tur- 
bine, as will be seen from the illustration. 
as in all turbines of this type the bearings 
being constantly supplied with oil under 
pressure by means of pumps. 

As will be seen in the illustration the 
individual machines are all mounted on 
a common bed-plate placed on the,founda- 
tion so that its upper side is on a level 
with the finished floor of the engine room. 
The total distance of the highest point of 
the set from the finished floor level is 
eight feet six inches, the maximum width 
is also eight feet six inches, and the length 
over all sixty-five feet seven inches. The 
entire weight of the set, including the bed- 
plate, is 209 short tons. Notwithstanding 
the enormous capacity of this unit no gal- 
leries are required, all the valves and regu- 
lating devices being operated from the 
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engine room floor, thus greatly facilitating auxiliary pumps being operated by elec- supplied to the reciprocating engines, 

attendance. tric motors. As these turbines are being eleven atmospheres (161.7 pounds) super- 
heated to a temperature of 480 degrees 
Fahrenheit. Under these conditions and 
with a twenty-seven-inch vacuum the 
guaranteed steam consumption is nine 

| pounds per indicated horse-power-hour. 
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Fia. 6.—THREE TURBINES OF 280 Horse-POWER Each, IN PowER PLANT OF WEAVING MILL AT ARBON, SWITZERLAND. 


Two of these units exhaust into one installed in an existing plant the steam This is the largest steam turbine ever 
common central surface condenser, the conditions will be the same as originally built, either abroad or in this country, and 
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the builder, the Brown-Boveri Company, 
of Baden and Mannheim, to whom the 
greatest credit is due for the rapid ad- 
vancement in turbine design, has under 
course of construction turbines of some 
12,000 horse-power, and it may not be 
long before we hear of even larger units 
being installed. The extent to which the 
output of a single turbine may be in- 
creased will be determined in the near 
future. It is certain, however, that the 
maximum turbine output will greatly 
exceed that of a reciprocating engine, al- 
though we have to-day reciprocating units 
in rolling mills of some 16,000 horse- 
power, the maximum capacity in power 
plant is only 8,000 horse-power. 

The enormous development of the 
steam turbine in Europe is shown in a 
paper presented February 17, 1905, before 
the local society of the Vereins Deutscher 
Ingenieure in Hanover, Germany, by 
Herr Klippe, where the use of the Par- 
sons turbine in ships as well as in power 
plants was fully described. In this paper it 
was stated that during the last four years 
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NOTES ON RECENT ELECTRICAL PROG- 
RESS IN INDIA. 

The Kashmir project, or Jhelum river 
power scheme, which has been briefly out- 
lined in a previous number of the ELEC- 
TRICAL REVIEW, has been sanctioned by 
the government of India, and plans and 
proposals for carrying on the work are 
now under way. Major A. J. Lotfinierre, 
R. E., who successfully promoted the 
Cauvery river power scheme for the 
Mysore state, is now engaged in preparing 
detailed plans for the Kashmir project. 
Briefly, the scheme embodies approxi- 
mately a 14,000-horse-power plant supply- 
ing light and power for a 160-mile 
railway (probably single-phase), as well 
as for dredging purposes. 


The opening of the lighting system for 
Bangalore City was made an auspicious 
occasion when on the night of August 2 


Fie. 7.—10,000-HORSE-POWER STEAM TURBINE, INSTALLED AT EssEN, GERMANY. 


orders for some 500,000 horse-power of 
Parsons turbines had been placed. In 
England alone there are at present twenty- 
five ships being equipped with Parsons 
turbines, while for the German navy a 
torpedo boat is equipped with 5,000-horse- 
power turbines and a cruiser with 10,000- 
horse-power turbines of the Brown-Boveri 
type. Following is an abstract of a table 
given with this paper, showing the steam 
consumptions of different turbines per 
kilowatt-hour in different plants, on the 
continent of Europe. The Cocoa Com- 
pany, at Wardsbeck, 2,000 kilowatts, 16.2 
pounds; North German Lloyd, Bremer- 
haven, 300 kilowatts, 16 pounds; Imperial 
navy yard, Kiel, 400 kilowatts, 15.5 
pounds; electric works Rheinfelden, 1,400 
kilowatts, 14.3 pounds; electric works in 
Mailand, 3,600 kilowatts, 13.3 
and electric works Frankfort-on-the-Main, 
13 pounds per kilowatt-hour. Tests on 
all of these turbines were made under the 
same steam conditions, viz.: 175 pounds 
pressure superheated up to 620 degrees 
Fahrenheit with a ninety-five per cent 
vacuum. 


pounds, | 


the switches of the five series incandes- 
cent street circuits were closed by the 
Hon. Mr. Hewett, minister of commerce 
and industry, of the council of the gover- 
nor-general of India. The effect of the 
sudden illumination was greeted by a 
noisy demonstration from the thousands 
of natives gathered in the streets outside 
and near the main transformer station. 


The supply -of light and power for the 
military station has been sanctioned by the 
government of India, and it is expected 
that this work will soon be carried out. 
The light and power supply for Bangalore 
is obtained by three-phase transmission 
from the generating plant located at 
Swasamudram, sixty-two miles distant. 


It is highly probable that during the 
coming year an additional 2,000-kilowatt, 
turbo-generator set will be installed in the 
spacious power-house at Swasamudram 
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for supplying an increased demand for 
more power at the Kolar gold fields, and 
also for light and power for the city of 
Mysore, which is located forty miles dis- 
tant. A third transmission line supported 
on steel towers is contemplated between 
Swasamudram and Kolar gold fields. The 
additional power for Kolar is intended 
mainly for electric hoisting. 


It is gratifying to note the rapid prog- 
ress which is being made in nearly all 
branches of electrical work in India. 


The property of the Bombay Tramway 
Company has been taken over by the 
newly formed Bombay Electric Supply 
and Tramway Company, Limited. ‘The 
present horse-car system is to be converted 
into an electric traction system. It is 
expected that a part of the electric system 
will be ready for service in about six 
months. Electric power for private light- 
ing will soon be available. 


Electric lighting systems for the smaller 
cities, such as Poona, Simla and Ootaca- 
mund, are under way. As detailed in a 
recent number of the ELECTRICAL RE- 
VIEW, the tramway system in Calcutta has 
been electrified. 

Swasamudram, 

Mysore state, India, 
August 14. 


A. C. HOBBLE. 


Illinois State Electric Association. 

The Illinois State Electrice Association 
will hold its next annual meeting in 
Peoria, Ill., October 5 and 6. Headquar- 
ters will be established at the National 
Hotel, where the business of the associa- 
tion will be held and where arrangements 
have been made for the display of new 
and improved electrical appliances. 

Papers are being prepared bearing on 
various interesting subjects; important 
questions will be brought up for discus- 
sion, and the entertainment committee 
has agreed to see that the members and 
visiting representatives of electrical 
manufacturing houses are kept busy. 
A profitable and enjoyable convention is 
assured, and it is expected that the at- 
tendance will be the largest in the history 
of the organization. 

The present officers of the association 
are: president, E B. Hillman, of Quincy; 
vice-presidents, X. Cavarno, of Kewanee, 
R. H. Abbott, of Petersburg, J. H. 
Carothers, of Pontiac, and E. S. Hughes, 
of Olney; secretary, D. Davis, of Litch- 
field; treasurer, C. A. Vallette, of Ed- 
wardsville; executive committee, W. B. 
McKinley, of Champaign, J. N. C. Shum- 
way, of Taylorville, Frank J. Baker, of 
Chicago, H. E. Chubbuck, of La Salle, 
and S. S. Davis, of Rock Island. 
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The American Electrochemical Society. 


An Interesting Meeting Held at ener PaNersty South 1 Bethlehem, Pa., September 18, 19 and 20. 


trochemical Society assembled at 

Bethlehem, Pa., on Monday, Sep- 
tember 18, for the eighth general meet- 
ing, which was to be held at Lehigh 
University during that and the two subse- 
quent days. The work accomplished on 
Monday and Tuesday, and the social 
entertainments, were reported briefly in 
the ELECTRICAL Review for September 
23. The first business was a meeting 
of the board of directors, which was held 
at the Eagle Hotel Monday morning. 
Among other business it was decided 
that the next meeting of the society be 
held at Cornell University, Ithaca, N. Y. 

In the afternoon the society was wel- 
comed to Bethlehem and Lehigh Uni- 
versity by the local committee and 
President H. S. Drinker. It then pro- 
ceeded to reading and discussion of 
papers, and in the evening attended a 
delightful reception given by Dr. and 
Mrs. Joseph W. Richards to the visiting 
ladies; followed by a smoker at the 
Lincoln Republican Club House. 

Business mectings were held Tuesday 
and Wednesday mornings, at which the 
remainder of the papers were read and 
discussed. On Tuesday afternoon the 
society, in charge of the local committee, 
inspected the zine works of the New 
Jersey Zinc Company, seeing the old re- 
tort furnaces and the Wetherell furnaces 
in operation. They next visited the works 
of the Bethlehem Steel Company, where 
` many most interesting operations were in 
progress, and so arranged that there was 
always something doing as the society 
reached that point. 

Tuesday evening an enjoyable subscrip- 
tion dinner was given at the Eagle Hotel, 
there being about thirty at the table. 
This affair was informal, and a number 
of toasts were responded to by President 
Bancroft, Dr. Franklin and others. Dr. 
Joseph W. Richards was toastmaster. 

Wednesday afternoon the members were 
offered the choice of three alternatives: 
a visit to the Dexter Portland cement 
works at Nazareth, Pa.; an excursion to 
Mauch Chunk, or to attend the opening 
exercises af Lehigh University. 

An enjoyable programme of entertain- 
ment had been arranged for the visiting 
ladies, though, unfortunately, there were 
none in attendance. This included a 
drive through the two towns, up South 


f. members of the American Elec- 


mountain, and a visit to the university 
grounds on Monday afternoon, followed 
by a reception by Dr. and Mrs. Richards, 
as mentioned above. On Tuesday it was 
planned to go by electric car to Easton, 
to visit the works of the Standard Silk 
Company; then lunch at Huntington and 
visit Wygatt mountain, where one of the 
in the state of 
Pennsylvania can be seen. After a lunch 
a visit was to be paid to the grounds and 
buildings of Lafayette College. Wednes- 
day morning it was planned to make an 
excursion by electric car to Nazareth, 
where the interesting Moravian buildings 


most beautiful views 


were to be visited. 
PAPERS READ AND DISCUSSED MONDAY 
AFTERNOON, SEPTEMBER 18. 

A paper entitled “Note on Some Cen- 
trifugal Experiments with Colloidal Solu- 
tions” was contributed by Dr. W. S. 
Franklin and Mr. L. A. Freudenberger. 
Two colloidal solutions—one being plati- 
num black formed by starting an electric 
are under water, and the other Prussian 
blue—wcre placed in glass tubes, which 
were drawn to a point and sealed off, a 
small bubble of air being left within the 
tube to prevent shocks. These tubes were 
then mounted on a wooden arm, to which 
they were attached by copper wire, and 
then coated with plaster Paris. The 
arms thus fixed were mounted on the 
shaft of an electric motor, projecting 
radially, and counterbalanced, and then 
revolved at increasing speeds. After run- 
ning for an hour at each speed, the motor 
was stopped and the solution examined. 
During some of the earlier experiments 
the tubes broke, due to the enormous 
pressure developed at the outer ends. It 
was found that at high speeds a complete 
precipitation of the colloid was effected. 
The action apparently commenced at the 
outer end, where the velocity was the 
greatest, and then grew rapidly inward. 
For platinum black a complete precipita- 
tion was brought about when the maxi- 
mum acceleration was 1,244 g (accelera- 
tion of gravity), while the average accel- 
eration was 922 g. For Prussian blue 
complete precipitation was produced with 
a maximum acceleration of 1,521 g, and 
an average acceleration of 1,023 g. 

Dr. J. W. Richards thought that these 
experiments indicated that a colloid is of 
the nature of a suspension, not a solu- 
tion, but Dr. Franklin replied that this 


was not necessarily the case, since the 
high acceleration would bring about 
changes in concentration possibly leading 
to super-saturation, which might cause 
the precipitation. 

A paper by President Wilder D. Ban- 
croft, entitled “The Chemistry of Electro- 
chemistry,” was read by the author, who 
illustrated his remarks by a number of 
experiments. This interesting paper will 
be presented fully in a later issue. In it 
Dr. Bancroft takes the stand that the 
actions brought about during electrolysis 
are chemical, and can be repeated in a 
purely chemical manner, if the conditions 
are made favorable. He showed that the 
different character of metals precipitated 
hy the electric current can be obtained by 
a purely chemical precipitation. It is 
unfortunate that the general idea seems 
to be that electrolytic actions are peculiar, 
and not related to ordinary chemical 
actions. What should be done is to view 
the matter from the standpoint of the 
chemist. During his lecture Dr. Bancroft 
pointed out a number of lines of work 
which might be pursued with interest and 
profit. 

A long discussion of iji paper. was con- 
tributed by Mr. C. J. Reed, of Philadel- 
phia, and, during his absence, was read 
by Mr. Carl Hering. Mr. Reed took the 
stand that electric current is a strong re- 
ducing agent; that when a current is 
passed through a solution, reduction takes 
place; that reaction requiring the least 
energy being the first to occur. When it 
is completed the next in order begins, 
and so on. When, at any stage, the 
materiai which is being reduced is not 
present in sufficient quantity at the elec- 
trode to carry the entire current, part of 
this current will be taken care of by some 
other material, and thus two reactions 
may tuke place at the same time. He 
thougnt also that Dr. Bancroft’s views do 
not entirely agree with the electromotive 
forces required for electrolysis. 

Mr. Anson G. Betts asked why, if Dr. 
Bancroft’s views were correct, that à 
higher electromotive force was required to 
charge a storage battery than that nec- 
essary to decompose lead sulphate. 

Dr. J. W. Richards thought that Reed’s 
generalization, that the reaction taking 
place was that requiring the least amount 
of energy, usually holds true, but not al- 
ways. He mentioned several cases which 
seemed to be exceptions to the rule. He 
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said that he believed that an electrolyte 
acts as a unit, and he preferred to think 
of the current as setting free the final 
product, rather than to introduce a sec- 
ondary reaction. 

Mr. Carl Hering thought that little 
attention is paid to thermoelectric actions. 
He was of the opinion that during elec- 
trolvsis we should distinguish between the 
action of the main current and that due 
to local or parasitic currents. 

Mr. Anson G. Betts read a paper en- 
titled “The Phenomena of Metal Deposi- 
tion.” In this he showed a number of 
charts illustrating the character of the 
deposit made under varying conditions, 
and said that there seemed to be some 
relation between the hardness of the 
metal, the ease with which it dissolves, 
and the quality of the deposit obtainable 
under electrolysis. He spoke of the use 
made of colloids in deposition processes, 
and the effects they produced. A rough 
deposit may be due to difference in the 
concentrations of the electrolyte at the 
high points and in the hollows. The re- 
sults of certain experiments made to 
measure the electromotive forces due to 
this effect were shown. The physical 
treatment of a metal will also affect its 
action in solution. Hard metals give good 
aeposits; soft metals, poor deposits. The 
surface tension of irregular deposits tends 
to smooth out the surface, the metal dis- 
solving from the high point and deposit- 
ing in the hollows. Mr. Betts did not 
think that crystallization took place to 
any extent during electrolytic deposition. 

Professor C. F. Burgess held that 
crystallization is of importance, and he 
exhibited microphotographs of a deposit 
of iron which showed clearly crystalline 
formation. _ | 

Dr. Bancroft contended that a good 
deposit of a soft metal can be obtained 
from ordinary solutions, if proper condi- 
tions prevail. He thought also that it 
was not proper to make a general classi- 
fication of metals according as they behave 
under arbitrary conditions of current and 
temperature. l 


PAPERS READ AND DISCUSSED TUESDAY 
.MORNING, SEPTEMBER 19. 


-A paper entitled “Notes on the Use of 
Aluminum as a Reducing Agent,” in the 
absence of the author, Mr. O. P. Watts, 
was ‘read by Dr. Richards. The author 
presented a new way of using aluminum 
as a reducing agent to effect results here- 
tofore unattained by other methods. The 
early method of ‘adding the substance to 
be reduced to a.bath of fused aluminum 
gave, in the hands of Moissan and others, 
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only alloys. Dr. Goldschmidt, by using 
aluminum as grains or powder in his now 
well-known method, successfully over- 
came the tendency of the aluminum to 
alloy with the reducd metal and thus pro- 
duce a long series of carbon-free metals. 
There remained, however, certain metals 
—titanium and tungsten—which could 
not be obtained in a pure state, even by 
this process. Success depends upon the 
attainment, as a result of the chemical re- 
action, of a temperature so high that re- 
action takes place completely, and that 
the products are perfectly fluid. By a 
modification in the method of using the 
fused bath of aluminum, A. J. Rossi suc- 
ceeded in obtaining ferro-titanium and 
ferro-tungsten in large quantity and 
free from aluminum. His method 
consists in melting the aluminum in 
an electric furnace, feeding in the 
mixed oxides to be reduced, and, after 
reaction has occurred, adding an excess 
of the oxides to remove the last traces of 
aluminum from the alloy produced. 

In the course of a long series of experi- 
ments, begun in 1904, on the production 
of metallic borides and silicides, the 
writer discovered that Goldschmidt 
charges could, by a slight change, be 
fired with safety in an electric furnace of 
the arc type. Powdered fluorspar or 
eryolite was added to the charge to reduce 
the velocity of reaction. The charge was 
placed in the cavity of a furnace with a 
magnesite lining, the cover put on, and 
an arc started just above the charge. The 
usual heating was for five minutes at 
300 amperes and seventy volts, followed 
by five minutes more at 600 amperes and 
eighty volts. The reaction was occasion- 
ally vigorous, but never explosive, al- 
though 350 grammes of powdered alumi- 
num were used in some cases. The 
metallic oxides used were those of iron, 
nickel, cobalt, chromium, manganese, 
molybdenum, titanium and tungsten. 

Having once established that the elec- 
tric arc. may safely be used to start and 
to carry to completion reactions in whieh 
finely divided aluminum is used, the ap- 
plication of the method is obvious. 
heat of the electric furnace may be sub- 
stituted for that formerly obtained by the 
addition to the charge of some easily re- 
ducible oxide, thus yielding pure metals 
instead of only alloys. 

Dr. Bancroft said that Dr. Gold- 
schmidt, in describing his process, has said 
nothing about the effect of the magnesium 
added to the aluminum powder. He had 
had considerable difficulty in causing the 
reaction between the aluminum and the 
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iron oxide to take place, when he did not 
use Magnesium as a fuse. 

Professor Burgess said that magnesium 
is not necessary for the reaction, as it 
can be started by means of an iron fuse 
wire, 

A paper contributed by one of the for- 
cign members, Mr. Gustave Gin, and en- 
titled “New Gin Process for the Electrical 
Manufacture of Steel,” was read by Dr. 
Richards in the absence of the author. 
The new electric furnace which Gin has 
devised allows simultaneously an uninter- 
rupted realization of the following opera- 
tions: fusion, oxidation of impurities, re- 
duction of dissolved oxide’ of iron, recar- 
hurization or introduction of the con- 
stituent elements of the final steel. 

The furnace comprises essentially a 
crucible for fusion and refining by oxida- 
tion, a compartment for the reduction and 
recarburization, and a chamber for ‘the 
observation of the color. The electrodes 
of the first compartment are connected to 
one of the terminals from the source of 
electricity, and the electrodes of the sec- 
ond and last compartments are connected 
in parallel with the other terminal. The 
current passes from the electrodes to the 
metal through a sheet of slag, which is the 
principal seat of the heating action of the 
current. To put the furnace into opera- 
tion, melted iron or liquid steel is intro- 
duced through the primary orifice. It 
distributes itself through the three com- 
partments, on the floors of which scrap 
iron is strewn. Then arcs are created, 
and, little by little, the material is imtro- 
duced, which, after fusion, fdérms the 
superficial baths in which the Joule effect 
is produced. The functions of the fur- 
nace are characterized as follows: in the 
oxidation chamber the zone of most in-` 
tense heat is, of course, found close to the 
contact of the metal and slag, and it is 
in this region that the reduction of tre 
oxides is effected at the expense of the 
silicon and of the manganese and carbon 
of the metallic bath. According to the 
proportion of reducible oxides, the reac- 
tion is more or less rapid, and is evidenced 
by the turbulence of the bath, which stirs 
the metal and aids the oxidation by con- 
stantly changing the surface of contact. 
The oxidizing action is kept going, and 
its intensity and rapidity regulated by 
the careful introduction of oxide of iron 
or by stirring. By means of the method 
of circulation adopted, the refined metal 
in the first compartment passes into the 
second compartment, where the reduction 
of the dissolved ferric oxide and the re- 
carburization of the metal take place. 
These two operations are accomplished en- 
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tirely by the admission of carbon in the 
form of coke, of iron, or of casting 
specially prepared by the fusion of iron 
or steel in the electric furnace in the pres- 
ence of great excess of carbon. In raising 
the metal to a sufficient temperature, a 
cast iron is obtained which absorbs as 
high as seventy-seven per cent of carbon, 
which it retains on cooling partly as com- 
bined carbon, and partly as intermingled 
graphite. 

Replying to a question as to provision 
for raising the carbon in the steel, Dr. 
Richards said that cast iron or spiegel 
iron could be added through the slag 
ports. The idea, however, is to have an 
excess of carbon, and to produce decar- 
bonization in the furnace. The weak 
point in the process seemed to Dr. Rich- 
ards to be the provision for keeping sepa- 
rate the refined and the unrefined steels. 
It did not seem to him that sufficient pro- 
vision has been made for this matter. 
The furnaces described seemed also to Dr. 
Richards to conflict with Héroult’s fur- 
nace, in which the electrodes dip into slag 
only. 

Dr. Leonard Waldo said that, unfortu- 
nately, most papers describing new elcc- 
trometallurgical processes deal with pro- 
posed plans, and not with those which 
have been tried. One great difficulty in 
the electrometallurgy of metal is the 
handling of very large currents. Now tl.c 
art has reached such a stage that this diff- 
culty has been overcome. As regards arc 
furnaces, the Siemens type is typical. It 
gives a temperature of about 3,850 degrees 
centigrade, but is not under control. It 
seemed to him that the furnace of the 
future was one of the induction type. 
This type is not new, having been tried 
by many; but they had to contend with 
the small-sized alternating-current ma- 
chines of their times. The induction type 
had been brought forward recently by 
Kjellin, who had established a paper 
factory in Sweden, but which failed. He 
then sought to use his available power for 
the production of steel. The furnace con- 
sists of an iron circuit forming the core 
of a transformer. The primary winding 
is wound around one leg. The crucible 
is ring-formed, surrounding the other leg. 
The currents handled are low, and the 
efficiency of the furnace is high. The 
temperature can be controlled at will. Dr. 
Waldo has experimented with a furnace 
of this type, the particulars of which he 
could not give at this time. It has some 
peculiarities, One is that, unless properly 
arranged, the iron charge tends to jump 
up out of the crucible and attach itself 
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to the transformer core. Another is that 
the temperature of the furnace seems to 
follow instantancously any change in the 
primary current. This, of course, can not 
be strictly true, but the time function of 
the furnace seems to be very small. 
Another peculiarity of the furnace is that 
the heating takes place from the inside. 
This causes a bridge of slag to form on 
the surface of the metal. The fuel efti- 
ciency of the electric furnace is high. in 
furnaces of the ordinary type the greater 
part of the heat energy is wasted, but with 
the electric furnace the fuel is used under 
the best conditions, and after the trans- 
formation into electrical energy the losses 
are but small, The induction furnace can 
be operated commercially at a high efti- 
ciency and give a good product. 

Mr. Anson G. Betts presented a paper 
entitled “An Electrolytic Process for Re- 
fining Silver.” This process was de- 
scribed in the ELECTRICAL REVIEW for 
September 23. It consists in electrolyzing 
the silver in a strong non-oxidizing, 
preferably monobasic, acid. 

Mr. F. D. Esterbrooks presented a 
paper entitled. “Electric versus Sulphuric 
Parting of Bullion.” The essentiai 
elements of a parting process are produc- 
tion of silver, at a low cost, equal to the 
strictest commercial requirements, free 
from gold, and operating with great neat- 
ness. These conditions are more easily 
attained with electrolytic than with 
sulphuric acid parting, though at the pres- 
ent time the larger portion of the bullion 
produced by the lead and copper refineries 
is parted by the latter method. Gold from 
either the sulphuric or electrolytic part- 
ing process can easily be produced of a 
fineness of 0.990, free from silver. The 
government charge for melting and assay- 
ing such gold is so low—varying from 
6.6 to 0.9 cent per ounce, depending on 
the weight of the bar—that there seems 
to be no immediate possibility of an elec- 
trolytic gold-refining process such as the 
Wohlwill becoming an attractive commer- 
cial proposition, except in’ those cases 
where platinum is present and the output 
large. 

Mr. Maximilian Toch, in a paper en- 
titled “Insulating Paints,” discussed the 
value of these materials and the proper 
method of manufacturing them. The pig- 
ments used are conductors, while the or- 
ganic oils or gums are the insulators. These 
gums or oils decompose under certain con- 
ditions, sometimes producing a conductor. 


When this is the case the paint becomes ` 
useless as an insulator. It had been found . 


that, knowing the basic formula of the oil 
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or fatty acid employed in mixing the 
paint, the decomposition product can be 
predicted, and in this way the behavior 
of the paint can be accurately foretold. 
This has proved to be of great importance. 
Mr. Toch spoke of a number of instances 
in which electrolysis had taken place on 
bridges or pipes, with great destructive 
action. In some of these cases the cathade 
had been severely corroded. It is im, 
portant to know under what conditions 
any paint will be used, as certain of the 
organic compounsls are decomposed by 
light and air, while others are broken up 
by moisture. A paint suitable for a struc- 
ture exposed to the sun might not be at 
all suitable for use underground. 
. In the discussion of this paper the im- 
portance of the advance which had been 
made in the manufacture of insulating 
paints was freely admitted, but the ques- 
tion rose, whether a cathode can be 
oxidized. | 
Professor Burgess said that if a plate 
of iron were introduced into strong sul- 
phuric acid, and a current passed to it, 
it would corrode rapidly. The question 
was raised, whether the action was elec- 
trical or chemical. | 
Mr. Toch said that there are several 
kinds of rust. That produced during 
electrolysis is not like that formed under 
ordinary exposure. He found that after 
a current had been passing and the elec- 
trolytic rust formed, that as soon as it 
were interrupted this rust was changed 
over so quickly to the red rust that the 
latter seemed to have been formed during 
electrolysis. | 
Dr. Bancroft said that it is important 
to decide whether the cathode does ever 
corrode, and if so, one is justified in 
speaking of the action as “electrolytic.” 
A paper entitled “The Utilization of 
Active Oxygen Electrically and Chemic- 
ally Produced,” by Dr. Richard von Foreg- 
ger, was read by the author. This calls 
attention to the increasing use of oxidiz- 
ing agents in chemical and other processes, 
such as bleaching, disinfecting and de- 
odorizing, extraction of gold, etc. The 
costs of the different methods of prepar- 
ing oxidizing agents are compared, under 


. some conditions chemical methods being 


cheaper than electrical. Dr. Foregger ex- 
hibited samples of oxone, which is fused 
peroxide of sodium, and which, in con- 
tact with water, sets free oxygen gas in- 
stantaneously. One pound of oxone fur- 
nishes on an average 2.15 cubic feet of 
oxygen gas, which is equivalent to 312 


times its own volume, or 130 times the 


volume of the water used. . The product 
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is adapted to shipment for any distance, 
and involves no danger of explosion or 
combustion. The only inconvenience in- 
volved in its use is that it is thoroughly 
caustic. 

Mr. Toch thought that the new product 
would be of great value for bleaching pur- 
poses. 

Dr. Charles A. Doremus referred to the 
frequent use made some years ago of 
potassium permanganate as an oxidizer. 
During the Civil War this material was 
used not only for bleaching, but for puri- 
fying waters. To-day it is but little used 
for such purposes. 

Dr. Richards thought that sodium per- 
borate would be of the greatest use in 
refining gold and silver, while the cal- 
cium peroxide would be valuable in metal- 
lurgical processes because it would give 
a good slag. 

Mr. Foregger said that oxone had been 
used for bleaching silk successfully, and 
that it produces oxygen at a cost of about 
fifteen cents per cubic foot; that the gas 
is about ninety-seven per cent pure and 
contains no carbon dioxide. The material 
should therefore be excellent for purify- 
ing the air of a room, since it not only 
gives off oxygen, but absorbs the carbon 
dioxide. Under ordinary conditions of 
moisture and temperature the material, if 
exposed to the air, gives off ninety to 
one hundred cubic centimetres of oxygen 
per hour. 

Dr. Doremus said that the cheapest 
method he knew of for producing oxygen 
was the old one of an iron cylinder fitted 
with baffle-plates inside. This is heated 
to a high temperature. Air is first forced 
through, then steam. Oxygen can be pro- 
duced for about fifty cents per thousand 
cubic feet. 

Professor C. F. Burgess presented a 
paper entitled “Some Observations on the 
Influence of Arsenic in Pickling Solu- 
tions.” An abstract of this paper was 
given in the ELECTRICAL REviEw for Sep- 
tember 23. 

Mr. Hering, referring to the reactions 
that take place, thought that these might 
be due to local action at the surface of the 
iron, due to impurities contained in it. 
He said that Professor Burgess’s experi- 
ence suggested that arsenic might be used 
to protect materials against corrosion. 

A paper entitled “The Electric Smelt- 
ing of Zinc,” by Messrs. Oliver W. Brown 
and W. F. Oesterle, in the absence of the 
authors was read by Mr. S. S. Sadtler. 
This refers to the many methods that have 
been proposed for the production of zinc 
from its ores, and describes a new method 
which consists in mixing zinc sulphide, 
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lime and carbon, which is smelted in an 
electric furnace. The zine distilled out 
and the material remaining m the furnace 
was calcium sulphide containing a very 


small quantity of metallic zinc. When the 


mixture contains silica, Lut a small part 
of the zinc is distilled over, while a small 
part of the zine sulphide in the furnace is 
converted into metallie zine. This is im 
spite of the fact that the temperature at- 
tained was high enough to volatilize the 
charge out of the furnace. 

Professor Burgess said that the original 
idea was to produce calcium carbide at 
the same time as metallic zine, but that it 
has been found that a furnace designed 
for one process was not suitable for the 
other. 

Mr. A. G. Betts presented a paper en- 
titled “Notes on the Electrometallurgy of 
Antimony,” which was read by title. Acid 
ferric chloride solution is said to attack 
stibnite with ease, producing a solution 
of ferrous and antimonious chlorides and 
a residue of sulphur; and from this solu- 
tion, metallic antimony and ferrous 
chloride should be recovered by electrol- 
ysis. Carbon anodes and copper or lead 
cathodes may be used. The ferric chloride 
generated at the anode is heavier than the 
main solution, and continually runs down 
the anode surface and collects at the bot- 
tom of the cell, whence it may be drawn 
off, while further ferrous chloride-anti- 
monious chloride is added at the top. 
Antimony tri-fluoride is much superior to 
antimony tri-chloride for electrochemical 
purposes. When a solution of it is elec- 
trolyzed with insoluble lead anodes, the 
main action at the anode is the liberation 
of oxygen as a gas, and the formation of 
hydrofluoric acid in the solution, being 
thus similar to the behavior of a solution 
of copper sulphate when electrolyzed with 
a lead anode. When iron is present a 
good deal of ferric salt is formed, particu- 
larly with low anode current densities. 


VAPERS READ AND DISCUSSED WEDNESDAY 
MORNING, SEPTEMBER 20. 


A paper entitled “A Standard Method 
of Determining the Specific Resistance of 
Electrolytes,’ by Mr. R. Threlfall, was 
read by Mr. Hering. The author’s ex- 
perience has convinced him that no 
method hitherto proposed affords so direct 
and accurate a means of comparing the 
specific resistance of an electrolyte with 
that of mercury as by the use of the poten- 
tiometer. His measurements have been 
made with a potentiometer, the accuracy 
of whose coils was guaranteed to two parts 
in 10,000. The essential part of the ap- 
paratus consists of a glass tube 98.6 centi- 
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metres long, and with a mean diameter of 
0.9254 centimetre, as ascertained from 
two careful weighings of mercuty. The 
tube was slightly conical, and was assumed 
to be so regularly. Two reference marks 
were made near the two ends of the tube 
by coating it with wax and holding the 
edge of a sharp chisel against it as it re- 
volved slowly on a lathe. The fine circu- 
lar lines were etched by hydrofluoric acid, 
and were found to be 87.155 centimetres 
apart. This tube contained the electrolyte 
under investigation, and fitted into two 
glass T-pieces, one at each end. The ver- 
tical branches of the T’s gave access to 
the platinized electrodes, while the hori- 
zontal branches were used to fix the posi- 
tion of the testing electrodes of the glass 
tube drawn down to long, fine points. 
The testing electrodes were merely held 
ın position by rubber bungs, strongly 
compressed, and were adjusted so that the 
free ends lay exactly in the same cross- 
section as the reference rings. The test- 
ing electrodes were connected in the usual 
way through two beakers containing, re- 
spectively, the solution under examination 
and the liquid used in the Oswald normal 
electrode. By turning glass cocks the 
siphons could be put out of action, and 
diffusion stopped. The tube containing 
the electrolyte was immersed in a large 
hath containing heavy mineral oil, and 
provided with a heating coil running the 
whole length, and a shaft with screw 
paddles also running the whole length of 
the trough. As comparison resistances, 
standards certified by the Reichsanstalt 
at Charlottenburg were employed, and of 
course care was taken to have the resist- 
ance of the standards and electrolyte so 
adjusted that about the same voltage was 
operative over each part. By substituting 
mercury for the electrolytes a comparison 
is easily made. The development of an 
accurate and easy method of determining 
the resistance of electrolytes suggests the 
possibility of making electrolyte stand- 
ards of resistances. 

Professor C. F. Burgess described a 
simple method for making quick and ap- 
proximate measurements of the resistance 
of electrolytes. A long tube is filled with 
the material, and attached to this tube at 
points whose distance apart is accurately 
known are two tubes, into which are in- 
serted Ostwald normal elements, A ther- 
mometer is placed in the electrolyte it- 
self; this is an important feature. No 


‘polarization takes place, so that readings 


may be taken instantaneously. 

Mr. Carl Hering said that he was glad 
to see direct currents used again for meas- 
uring the resistance of electrolytes, instead 
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of alternating currents. In criticism of 
Mr. Threlfall’s paper, he thought that 
there was an opportunity for error to be 
made, due to thermoelectric forces in the 
connecting beakers which were not con- 
tained in the tank. There is an oppor- 
tunity also for the solution in the tube to 
become contaminated, which would ex- 
plain the apparent polarization taking 
place. He suggested the use of gold elec- 
trodes, as these do not polarize as do plati- 
num and carbon. The use of U-tubes for 
connecting the test tube with the beakers 
is not good, as it gives opportunity for air 
bubbles to collect, which are hard to get 
rid of. 

Mr. Esterbrooks thought that there was 
not so much necessity now for accurate 
methods of measuring the resistances of 
electrolytes, since volumetric measure- 
ments are easily made. 

Professor C. F. Burgess presented a re- 
port on “Electrochemistry in 1904, as 
Represented at the St. Louis Exposition.” 
This was taken as read. An abstract of 
it will be published in an early issue of the 
ELECTRICAL REVIEW. | 

Dr. W. S. Franklin and Mr. L. A. 
Freudenberger presented a paper entitled 
“Reversible and Irreversible Electrolytic 
Polarization.” This is a continuation of 
the paper presented at the Boston meeting, 
in which was described an attempt to 
separate the reversible and irreversible 
polarizations in an electrolytic cell by 
taking accurately timed readings after 
closing the circuit, and then extending 
the curves until they meet the axis. The 
curves exhibited showed peculiar forms. 
Generally the voltage rises rapidly imme- 
diately after closing the circuit, and then 
begins to fall off rapidly, forming a de- 
cided hump in the curve. The results 
seem to Dr. Franklin to indicate that the 
assumption made, that the electromotive 
force could be divided into two terms, one 
containing the reversible and the other 
the non-reversible elements, was justified. 

In introducing his paper, Dr. Franklin 
objected strongly to the term “non-polar- 
izable electrode,” since he did not believe 
that there is any such thing. 

Professor Burgess asked if an alternat- 
ing current could be used for these meas- 
urements, and called attention to the 
‘transfer resistance at the surface of con- 
tact of the electrode and the electrolyte, 
which it seemed to him was not taken care 
of in the equation offered. 

Mr. Carl Hering did not believe that 
the polarization could be represented by 
so simple a formula as that used. There 
is an electromotive force which is not a 
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function of the current, but of the tem- 
perature. He criticized the use of hori- 
zontal electrodes, since these are favorable 
to changes in concentration; and he asked 
whether the work done in lifting copper 
up through the solution was taken care of. 

Dr. Franklin said that Professor Bur- 
gess’s point was good, and that the trans- 
fer resistance might have some effect on 
the accuracy of the results. It will have 
no effect, however, if the current is re- 
versed. However the formula takes care 
of the points brought up by Mr. Hering. 

A paper by Mr. Lawrence Addicks, read 
by Mr. Estabrook, was entitled “Amme- 
ters for Electrolytic Work.” ‘The very 
heavy currents met with in electrolytic 
work accentuate some causes of error 
which are ordinarily negligible in switch- 
board ammeters. When several thousand 
amperes are to be measured, care should 
be taken to place both shunt and instru- 
ment in suitable positions when designing 
the switchboard. In the first place, the 
shunt should be obtained from the maker 
with short bars inserted in the slots 
usually provided in the shunt terminals, 
these bars, in turn, to be bolted to the 
bus-bar carrying the current to be meas- 
ured. In this way the shunt is calibrated 
with the same distribution of current 
through the various leaves as will be the 
case in after use. It is practically im- 
possible to disconnect a high-capacity 
shunt down to the slotted terminals, and 
put it back in place again, without alter- 
ing the calibration more or less, due to 
change in the distribution of the con- 
tact resistance between the main bar and 
shunt terminals and consequent slight 
change in the amount of current carried 
by the different leaves of alloy. The 
power wasted by a 5,000-ampere shunt at 
full load is about 300 watts. It is per- 
fectly practicable to build a shunt for 
25,000 amperes. One of the most im- 
portant sources of error is the magnetic 
effect of stray field in the immediate 
vicinity of a bar carrying several thousand 
amperes. Instruments should never be 
placed within two feet of such bars. The 
iron is not only likely to be faulty as a filter 
for lines of force of such density, but con- 
sequent poles are formed in the case itself. 
The leads should be twisted and kept from 
swinging loosely in the presence of stray 
fields, otherwise there is a dynamo action 
which the millivoltmeter is sensitive 
enough to.indicate by a pulsating needle. 
When several high-capacity amimeters are 
in use, it is advisable to have them inter- 
changeable. Instrument makers will so 
furnish them, at little or no extra cost. 
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The shunts are sawed until they all have 
the same drop per thousand amperes, and 
then the resistance in the leads is ad- 
justed to bring the instrument resistances 
to a common figure. The various instru- 


‘ments may be checked at any time by 


connecting them to the same shunt. Of 
course, this does not check the shunts, but 
any trouble is much more likely to be in 
the instruments. Connection should also 
be arranged, if possible, to put the shunts 
in series, when they too may be checked. 

Dr. E. F. Roeber presented a paper en- 
titled “The Thermodynamics of the In- 
candescent Lamp.” This discusses the 
physics of incandescent filaments, and 
gives computations of the efficiency and 
methods of increasing this. He also ex- 
hibited a number of osmium, tantalum 
and metallized carbon lamps. An abstract 
of this paper will be printed in a later 
issue of this journal. | 

The discussion of this paper turned 
rather on the use of pyrometers, Dr. 
Bancroft asking whether, by means of 
pure magnesium, it would not be possible 
to extend the upper limits of pyrometric 
measurements. 

Dr. Roeber called attention to the fact 
that magnesium heated to a high tempera- 
ture does not conduct. This is true of 
the pure oxides, hence the Nernst lamp 
glower can not be made of a pure oxide. 
He said that optical pyrometry is now 
easy to apply, and it is very exact. 

Dr. Bancroft did not agree altogether 
with this statement, as he thought that 
the radiation taking place through the in- 
spection opening would introduce a seri- 
ous error. | 

Dr. Franklin, on the other hand, held 
that there would be no error due to the 
opening if the material were heated from 
the outside. | | 

Dr. Richards asked why carbon could 
not be used at higher temperatures in the 
incandescent lamp, since it does not seem 
to volatilize. 

Dr. Roeber replied that while it may 
not volatilize, it disintegrates rapidly, 
solid particles being thrown off. 

Dr. Richards called attention to one 
feature of the osmium lamp. Osmium 
vapor, when it comes in contact with 
water, is precipitated in metallic form, 
and, due to this action, a man in the 
factory where these lamps are made had 
been blinded. 

Dr. Franklin suggested that Dr. 
Roeber’s discussion on the thermo- 
dynamics of illuminants be extended to 
gaseous radiators, and he also suggested 
that since the addition of impurities 
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raises the boiling-point of a substance, 
that some similar way might be found 
for enabling the carbon filament to be 
used at a higher temperature. 

Mr. Thatcher said that carbon had 
been introduced into the Moore vacuum 
tube lamp, and when this was done the 
lamp gave a bright white light, but the 
efficiency was no greater than that of the 
incandescent lamp. 

A paper by Messrs. Richard B. Moore 
and Herman Schlundt, on “The Radio- 
activity of the Natural Waters of 
Missouri,” was briefly abstracted by Dr. 
Bancroft. It describes the method of 
making investigations, great care being 
taken in collecting the samples and in 
avoiding errors in measurement. The 
waters are mostly mineral waters taken 
from deep wells. The radioactive proper- 
ties of the gases were found to be identical 
with those of the radium emanation. 

A second paper by the same authors, 
entitled “The Chemical Separation of the 
Excited Activity of Thorium,” was also 
briefly abstracted by Dr. Bancroft. 

To bring about precipitations, dilute 
ammonia, pyridine, fumaric acid, barium 
chloride, followed by the addition of di- 
lute sulphuric acid, and silver nitrate fol- 
lowed by the addition of dilute hydro- 
chloric acid, were used. The precipitates 
were filtered off, dried and tested with 
the Dolezalek form of electrometer. The 
results show that a separation of the prod- 
ucts constituting the excited activity of 
thorium can readily be made chemically. 
No differences were observed in conduct- 
ing the separations immediately or after 
a lapse of time. The results of the work 
agree entirely with the work of Ruther- 
ford and Soddy. 

A paper entitled “The Electrolytic 
Preparation of Iodoform from Acetone,” 
presented by Mr. G. A. Roush, was, in the 
absence of the author, read by Mr. 
Sadtler. The electrolyzing vessel was a 
crystallizing dish, in which the anode was 
a platinum crucible rotated at a moderate 
speed. Two cathodes were used. one of 
platinum, and the other of copper gauze. 
The current passing out through the 
platinum electrode liberates an alkali at 
the same time as it produces 1odoform. 
That at the second, or copper, electrode 
produces an acid and iodoform. By ad- 
justing the two currents, acid and alkali 
are produced at the two points in quanti- 
ties which neutralize each other when the 
two products are mixed. The copper 
cathode is contained in a porous eup. An 
electrolyte consisting of twenty grammes 
of potassium iodide, 300 cubie centimetres 
of water, 1.5 cubic centimetres of acetone, 
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gives the highest. current efficiency, which 
is about ninety-five per cent, and yields 
about scventy-five per cent of acetone. 
The temperature should be from fifteen 
to eighteen degrees centigrade. The cur- 
rent through the platinum cathode should 
be about 1.5 amperes; that through the 
copper about one ampere. 

A paper entitled “Note on the Flec- 
trical Resistivity of Iron and Steel at 
High Temperatures,’ presented by Mr. 
Gustave Gin, was read by Dr. Franklin. 
The original type of Gin furnace consists 
of a long channel, in which the metal 
is fused by Foucault current. This form 
of furnace offers an opportunity for de- 
termining the resistance of iron and steel 
at high temperatures. The current used 
in the primary is furnished at a potential 
of from 500 to 560 volts. A special trans- 
former is provided, whien reduces the po- 
tential in the secondary circuit, which is 
the iron itself, from twelve to thirty-six 
volts. This current mav have an intensity 
between 6,000 and 20,000 amperes. The 
temperature of the hot metal was measured 
by a Fery optical pvrometer. Knowing 
the resistance, the current flow and the 
physical dimensions of the iron, the re- 
sistivity may be computed. The resistiv- 
ity of iron of one particular composition 
given was found to be 16 X 10- microhm 
for a temperature between 1,280 and 
1,310 degrees centigrade. 

Dr. Richards said that Mr. Gin had 
taken the first step in supplving a wide 
gap in our knowledge of the properties 
of iron and steel. A knowledge of the 
resistivity of iron and steel at high tem- 
peratures would be of very great impor- 
tance in the electrometallurgy of these 
metals. He thought that possibly 
sufficient data are contained in the recent 
Canadian report to enable these constants 
to be deduced for a wide range of tem- 
perature and of composition of the metal. 

Chicago Electrical Exposition. 

The Electrical Trades Exposition Com- 
pany has been formed in Chicago to hold 
an electrical exposition in the Chicago 
Coliseum, January 15-27, 1906. The com- 
pany includes as stockholders seventy-five 
of the leading electrical men of Chicago. 
It is officered and managed by men well 
in the electrical industries of 


known 
Chicago. 

The officers are as follows: Samuel In- 
sull, president: B. B. Ellicott, Charles E. 
Gregory, E. B. Overshiner, vice-presidents ; 
John J. Abbott, treasurer: Stewart Spald- 
ing, secretary; Thomas R. Mercein, gen- 
eral manager. 

The directors are: Samuel Insull, 
Edward B. Ellicott, T. B. Gavlord, James 
Wolff. H. B. MeMeal, C. E. Mitchell, 
Homer E. Niesz, E. B. Overshiner, G. H. 
Atkin, Stewart Spalding, Charles E. 
Gregory, G. Edward Kohler, George B. 
Foster. 
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AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


PAPERS AND DISCUSSIONS AT THE 199TH 


MEETING. 


The 199th meeting of the American In- 
stitute of Electrical Engineers was held at 
the assembly rooms of the New York 
Edison Company, 44 West Twenty-seventh 
street, New York city, Friday, September 
22. The meeting was called to order by 
the retiring president, Mr. John W. Licb, 
Jr., who introduced Dr. Schuyler S. 
Wheeler, the new president, who was re- 
ceived with hearty applause. 

Mr. John W. Lieb, Jr., said, that on 
behalf of the New York Edison Company 
he welcomed the Institute to the assembly 
room. This room is one step in the direc- 
tion of the welfare work of the company. 
This assembly room is to be devoted to 
meetings of this character and of its em- 
plovés. Lectures and conferences will be 
given, not only by members of the staff 
of the company, but by eminent speakers 
who are prominent in the profession. On 
the floor below is a room which will be 
fitted up as a reading room, kept open 
during the day and in the evening; there 
will be in that room a librarv of reference 
books, magazines, technical literature and 
general literature. The company hopes 
that the Institute will use this room 
for its regular meetings until it shall have 
come into possession of its own rooms in 
the United Engineering Building. 

President Wheeler. on behalf of the In- 
stitute, thanked the New York Edison 
Company, through Mr. Lieh, for the conr- 
tesv. 

Secretary Pope announced that Mr. 
C. O. Mailloux had been elected by the 
hoard of directors to fill the vacaney due 
to the election of Dr. Wheeler to the presi- 
deney of the Institute. 

The first paper of the evening was by 
Professor A. S. Langsdorf, and was en- 
titled “Air-Gap Flux in Induction Mo- 
tors.” In determining the variation of 
the value of the flux in polyphase induc- 
tion motors and its progression around 
the air-gap, it is customary to assume that 
the current in each phase follows a sine 
law. It has been shown that the flux 
rotates synchronously around the air-gap, 
and that its magnitude varies between a 
maximum and a minimum. Yet it does 
not appear that the law of this variation 
and magnitude has been investigated. Tt 
is common practice, in determining its 
mean value, to consider the flux a maxi- 
mum in the case of three-phase motors, 
when one of the currents is at tts maximum 
Value aud the other two are each of op- 
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posite sign and of half its magnitude. 
The minimum value of the flux is taken 
as being that when one of the currents is 
zero, and the mean of these two values 
is considered as the average for the cycle. 
This method is approximate and, Profes- 
sor Langsdorf believes, gives values too 
low. He has made an investigation to 
study the effect upon the flux distribution 
of varying numbers of teeth in the stator, 
and he has found that the law of this 
variation could be expressed in the form 
of relatively simple equations. From this 
investigation the author concludes that the 
actual flux is made up of two components 
—one a flux of uniform value, rotating 
synchronously, and the other flux consist- 
ing mainly of one of sextuple frequency 
in the case of three-phase motors, and of 
quadruple frequency in the case of two- 
phase motors. It was first thought that 
this superposed flux of higher frequency 
would account for the load losses of in- 
duction motors, but this was found not 
to be the case. It seems probable that the 
source of the load losses must be looked 
for in the vernier action of the teeth and 
slots of the stator and rotor, which gives 
rise to periodic disturbances in the flux 
distribution, these disturbances increasing 
with the slip, and hence with the load. 

Opening the discussion Mr. B. A. 
Behrend said that the author assumes 
that a magnetic flux produced by any one 
of the coils lodged in the slots can be 
represented by a straight line parallel with 
the system. That is an assumption which 
he does not attempt to justify or prove, and 
which 1s partly wrong of the induction mo- 
tor of to-day. Assumptions of this sort 
naturally. vitiate conclusions which are 
drawn from long mathematical arguments. 

Mr. Fitzhugh Townsend said the paper 
forms an additional step in the theory of 
the induction motor. The design of the 
induction motor at the present time is as 
well known as the design of the direct- 
current motor. The paper starts out on 
the assumption that the magnetomotive 
forces are sine. If we take, however, the 
curve of the flux density in the air-gap 
with points on the circumference the 
curve will not be found to be sinusoidal. 
The condition 1s very much the same as 
in a static transformer where, on account 
of a reluctance which is not constant 
during the cycle, the curve of the mag- 
netomotive force has some well-known dis- 
tortions. 

Mr. A. IT. Pikler said that in an induc- 
tion motor the curve of the current is so 
very much distorted that the formule are 
of little use to the designing engineer. 

The second paper of the evening was by 
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Mr. H. O. Lacount, and was entitled 
“Standardization of Enclosed Fuses.” 
The author takes up the subject under 
four headings: the necessity of standard- 
izing enclosed fuses; the work of standard- 
izing such fuses; the result of this work, 
which is contained in the specifications 
for the National Electric Code standard 
enclosed fuse; and the tests of enclosed 
fuses designed to comply with the specifi- 
cations. 

Under the first head a brief résumé 
is given of the use of fuses, the disad- 
vantages and dangers of the open fuse 
being dwelt upon. To overcome these the 
enclosed fuse was devised, but for some 
time a lack of standardization introduced 
dangers, since makeshifts were often nec- 
essary because the fuses were not inter- 
changeable. This was the condition of 
affairs when the Underwriters’ National 
Electric Association took up the matter, 
and after a conference with the manu- 
facturers of enclosed fuses secured their 
cooperation in conducting a series of 
tests. A complete report of these tests 
was made to the association in July, 1904. 
The results showed that the specifications 
which had been prepared for enclosed 
fuses were, as a whole, practicable. 

Discussing this paper, Mr. L. W. 
Downs said that the work of standardiza- 
tion has been of great interest to him, 
and one in which he has taken a very 
active part. As a manufacturer his com- 
pany was continually getting orders for 
fuses to fit other manufacturers’ cutouts 
and it keeps it manufacturing a lot 
of special goods. There are still some ob- 
jections to the form of contact—a screw 
contact, in his opinion, being the only 
practicable one. With the knife contact, 
variations in width of two or three thou- 
sandths of an inch are hard to avoid; 
therefore the contact blades should be 
large enough to allow for this. He dis- 
cussed the testing of fuses, holding that 
a 600-ampere, 600-volt fuse should not be 
tested on a 360-kilowatt machine. Such 
a fuse might operate perfectly on a gen- 
erator of even 1,000 kilowatts, but would 
go all to pieces under 5,000 kilowatts. 
The fuses for the New York subway were 
tested with not less than 5,000 kilowatts 
back of them. In some cases the short- 
circuit current ran as high as 18,000 
amperes. He held that a much higher 
generator capacity should be taken than 
that which had been suggested by Mr. 
Lacount. 
voltage rose sometimes 100 per cent. These 
fuses are used in the shoe circuit. 

President Wheeler questioned whether 
such severe conditions obtained in general, 


During the subway tests the 
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and whether the subway did not offer a 
very special case. 

Mr. Downs contended that the condi- 
tions in the subway are not special, be- 
cause our electrical supply systems to-day 
are of large capacity, and fuses are likely 
to be installed on feeders near the station 
where there will be a small line drop be- 
tween them, and they will be subjected to 
short-circuits occasionally. He said that 
a fuse which is designed to operate on 
alternating-current circuits must have 
more metal in the link than a direct-cur- 
rent’ fuse. 

Professor W. L. Puffer described cer- 
tain fuse tests in which the short-circuit 
current passed through fifty-ampere fuses 
was somewhere between 5,000 and 10,000 
amperes. He thought that Mr. Downs’s 
requirements were excessive, as not all 
users of fuses were subjected to the ex- 
treme conditions which he had described. 

Mr. H. G. Stott, referring to the tests 
made on the Interborough lines, said that 
the rise of 100 per cent referred to by Mr. 
Downs was due to the highly magnetic 
third rail. 

Mr. Joseph Sachs said that fuse manu- 
facturers had done all they could to assist 
the National Underwriters’ Electric Asso- 
ciation in its work of standardization, 
but that there are many difficulties still 
arising in connection with the various 
elements, pertaining particularly to the 
forms of contact in connection with the 
standards of enclosed fuses; that demands 
are being made for special dimensions. 
While he is not antagonistic to the clamp 
form of contact, he agreed with Mr. 
Downs that screw contacts are better and 
are demanded by many; possibly two 
standard types might be adopted. Poor 
contact is not always the cause of heat- 
ing, since at times it is the overheating 
of the fuse which causes the springing of 
the clips. He stated that enclosed fuse 
manufacturers had started out to make 
the fuse accurate within five or ten per 


cent, but that the underwriters’ require- 
ments and commercial conditions had 
made it Impossible to put out an enclosed 
fuse under the same rating as an open 
fuse. Fibre tubes are not entirely satis- 
factory, as they are subject to temperature 
changes. Occasionally, under severe con- 
ditions, they would burst. Mr. Sachs 
objected to the methods of determining 
the temperatures that had been used in 
the tests, which consisted in placing a 
thermometer bulb on the surface of the 
tube. 

Mr. Lacount said that the fuses had 
not been recommended on a basis of tem- 
perature measurements. They had been 
used merely to determine when a sub- 
stantially uniform condition had been 
reached. | 
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Street Railway Week at Philadelphia. 


Conventions of the American Street Railway Association, the American Railway Mechanical and Electrical Association, the Street 
Railway Accountants’ Association of America, the American Association of Street Railway Claim Agents, and the 
Exhibition of the American Street Railway Manufacturers’ Association, September 25-30, 1905. 


‘ 


American Railway Mechanical and Electrical Association. 


HE opening session of the convention 
of the American Railway Mechan- 
ical and Electrical Association was 

called to order at 11 a. M., September 25, 
by President C. F. Baker. The Hon. 
John Weaver, mavor of Philadelphia, was 
introduced and made a brief address of 
welcome to the delegates. 

Mavor Weaver was followed by Mr. W. 
Caryl Elv, president of the American 
Street Railway Association, who briefly 
outlined the plan of reorganization where- 
by the affiliated societies would come 
under the guidance and protection of the 
American Street Railway Association. 
The keynote of Mr. Elv’s address was that 
every one would have a square deal, and 
that the parent association would not in 
any wise attempt to foist upon the tribu- 
tary societies anything which was not, in 
their opinion, to their advantage. 

Mr. Daniel M. Brady, chairman of the 
Manufacturers’ Association, welcomed the 
visitors and made a brief address upon his 
connection with the mechanical men, and 
the efforts of the Manufacturers’ Associa- 
tion to bring about the exhibit features. 

President C. F. Baker then read the 
presidential address, and after a brief 
testimony by Mr. E. W. Olds and Mr. 
Alfred Green upon the death of Mr. W. O. 
Mundy, President Baker appointed a com- 
mittee to draft suitable resolutions. 

Mr. S. W. Mower, secretary and 
treasurer, read the report of the executive 
committee, containing the details of the 
` management of the association during the 
past year. He also presented the report 
of the secretary and treasurer. There was 
a brief discussion concerning the ratifica- 
tion of the proposed constitution and by- 
laws of the American Street Railway Asso- 
ciation, and upon motion of Mr. H. E. 
Farrington, the subject matter under dis- 
cussion was placed in the hands of the 
executive committee. Recess was then de- 
clared. 


MONDAY AFTERNOON SESSION. 


The first paper presented at the after- 
noon session was by Mr. C. H. Hile, 
superintendent of wires Boston Elevated 


Railway Company, on “Power Distribu-. 


tion.” Mr. L. P. Crecelius, St. Louis, 
Mo., raised a question about lightning 


trouble in connection with the cable over- 
head construction. Mr. Tile replied that 
two lightning arresters are installed on 
every cable—one at the station end, and 
one at. the terminal end. Where the cur- 
rent comes in on the overhead wire, a 
lightning arrester is installed. They had 
experienced very little trouble. 

The paper was discussed at considerable 
length by Messrs. Adams, Hewitt, Hanna, 
Hazleton, Harrington, Smith, Winsor and 
Crecelius. 

Mr. J. S. Doyle, superintendent of 
equipment Interborough Rapid Transit 
Company, New York city, read the report 
of the committee on controlling apparatus. 
This paper was supplemented by a con- 
tributed discussion by G. S. Lawler, 
superintendent of power distribution 
Boston Elevated Railway Company. The 
paper was discussed by Messrs. Winsor, 
Adams, Olds, Pevear, Wright, Sturgis, 
Webster, Pestell, Hill and Taylor. 

On motion of Mr. Olds a vote of thanks 
was passed to the authors of the papers 
presented at the meeting, after which ad- 
journment was taken. 


TUESDAY MORNING SESSION, 


President Baker called the session to 
order at ten o'clock, and asked that the re- 
port of the committee on way matters 
be read by Mr. F. G. Simmons, chairman. 

Mr. W. B. Reed contributed a valuable 
discussion on the subject of rail joints. 
On exposed track constant attention will 
maintain the joints in fairly good condi- 
tion. On street railways, however, a daily 
inspection and tightening up of bolts is 
impracticable. On one line in the borough 
of Manhattan, the expense of tightening 
up bolts would amount to ten dollars per 
joint, or about $3,500 per mile of track. 
As all experience in railway work previous 
to the introduction of electric traction was 
gained from the steam roads, steam-road 
practice was followed pretty generally. 
The short headway on busy lines, causing 
a hundred or more hammer blows per hour 
at each joint, brought up a new problem. 
Joint plates that support the rail by the 
base as well as the head overcome, in a 
large measure, many of the troubles. If 
these plates could be made to fit the rail 
accurately, Mr. Reed thought that there 


would be no further trouble with the 
joints. Rail manufacturers have done 
much to lessen trouble by increasing the 
length of rails from thirty feet to fifty- 
five or sixty feet, but they can do little 
more in this direetion. The limit of 
length has been about reached, not only 
on account of the difficulty of handling 
in the mills, but also on account of the 
difficulty of handling in the street. Good 
results have been obtained in the welding 
of rails or the making of continuous rails 
by electric welding, and by the so-called 
cast-iron weld. The most serious objec- 
tion to either of these processes is the 
amount of machinery required. 

Mr. Sloan stated that he was an advo- 
cate of a cast weld. He has a cast-welded 
track, and it runs in perfect condition. 
He thought that his company cast for 
less than two cents a pound on a six-inch 
rail with eighty-five pounds of metal. The 
cast was at a cost of $1.17 per joint. In 
estimating the cost of a cast joint, he 
takes $2 as a standard figure, but it rarely 
costs over $1.60 for a seven-inch rail with 
100 pounds of metal. 

Mr. Reed stated that in the borough 
of Manhattan quite a considerable amount 
of seven-inch, 107 or 108-pound rail had 
been welded with cast iron. There is also 
some nine-inch, 107 to 109-pound rail 
welded with cast iron. Generally speak- 
ing, the results have been good. Regard- 
ing the price, the exact figure is some- 
where between $4.50 and $5 a joint. 

Mr. J. W. Pratt stated that in the city 
of Newark, N. J., some 15,000 or 20,000 
joints have been cast-welded. Of that 
number, he did not think there were very 
many that were bad. In reference to the 
cost of joints which were cast about three 
vears ago, the price ran from $3.20 to 
$3.48, not allowing anything for main- 
tenance. 

The committee on maintenance and 
inspection of electrical equipment, 
through its chairman, Willam  Pestell, 
New York city, presented a report, leav- 
ing the main paper for another meeting. 
The committee has written to all of the 
railway companies in the United States, 
asking for information regarding details 
of their operating conditions and the 
methods pursued in caring for their equip- 
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ment. From the information thus ob- 
tained the committee will be able to de- 
duce conclusions as to the best manner 
of handling equipment under the various 
conditions of urban, suburban and inter- 
urban service. The committee has been 
fairly successful in obtaining this infor- 
mation, and when it is complete it will 
furnish a means of determining how the 
different conditions affect the maintenance 
account. 

After considerable discussion of this re- 
port, in which several members rehearsed 
the advisability of appointing a committee 
to effect the standardization of apparatus 
upon the same lines as those followed 
by the Master Car Builders and Master 
Mechanics, Mr. Pestell moved that the 
association appoint a standing committee 
on standardization, appointing one mem- 
ber for one year or two years, and another 
for three or four years, to make recom- 
mendations at the annual meetings. Mr. 
Doyle seconded Mr. Pestell’s motion, 
which was carried. 

Mr. Winsor raised the question as to 
whether any of the members was work- 
ing on a mileage basis of inspection. The 
Boston Elevated has always inspected its 
cars once in so many days. It is trying 
to work out a mileage basis of inspection. 
It is going to be a good deal of work to 
keep that mileage. The company is going 
to try to keep it from the register 
sheets. These sheets are kept for the 
auditing department, so that the number 
of trips which a car makes on each route 
is kept together on the register sheet. 

Mr. Bryan stated that in St. Louis 
thev are keeping track of mileage. They 
get the mileage from the auditor’s office 
and send out reports to the different fore- 
men on the different equipments. 

Mr. Stern stated that on the North- 
western Elevated Railroad, Chicago, each 
motor-car is given a thorough overhauling 
every 30,000 miles. On the other cars 
the overhauling is done after every 50,000 
miles. All the motor-cars are, in addi- 
tion, inspected as to their electrical ap- 
paratus and trucks once every week. Those 
cars which are to be put in commission 
during each week are inspected. The in- 
spection costs about ten hours’ wages for 
a skilled mechanic for an ordinary in- 
spection, This includes the examination 
of all the electrical equipments, the ex- 
amination of the truck boxes, the commu- 
tator brushes, and everything below the 
car floor, 

Following the discussion, President 
Baker announced that Mr. John B. Par- 
sons, president of the Philadelphia Rapid 
Transit Company, had extended the conr- 
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tesies of the power stations and shops and 
invited an inspection of the subway. 

A nominating committee consisting of 
Messrs. Olds, Pestell, Greene and Hile, 
with the privilege of choosing a fifth mem- 
ber, was appointed, and recess taken until 
1.30 P. M. 


TUESDAY AFTERNOON SESSION. 


The paper on “The Power-House,” bv 
Fred N. Bushnell, chief engineer Rhode 
Island Company, Providence, R. I., was 
presented to the meeting for discussion. 
This paper elicited a great deal of discus- 
sion concerning the use of superheated 
steam in railway power stations. 

Mr. C. O. Mailloux addressed the meet- 
ing at length upon the loss of efficiency 
due to the introduction of a thin film of 
oil on the inside of a boiler, and the use 
of graphite for cylinder lubrication. 

The paper entitled “The Track Brake,” 
by Mr. F. F. Bodler, master mechanic 
United Railroads, San Francisco, Cal., 
was presented. This paper brought up a 
discussion concerning the comparative 
features of magnetic and wooden shoe 
brakes. 

Following the discussion on this paper, 
the president announced the discussion of 
the question box. 

In connection with the question, “What 
Are the Arguments for and Against a 
Solid Spider in Large Generators?” Mr. 
N. W. Storer stated that the natural way 
to make a spider for a large generator is 
in one piece, up to the point when the 
parts get so bulky that it is impossible to 
handle them and make a good casting. 
When it is not convenient to make them 
in one piece, the spider is made prac- 
tically solid by holding the parts together 
with links which are shrunk on. The 
latter gives a rigid construction, and Mr. 
Storer thought that it was better suited 
than a spider which is made of several 
pieces bolted together. 

In connection with the question, “Do 
You Use Felt Wicking or Waste Pack- 
ing with Oil in Your Car Journal Boxes?” 
Mr. Alfred Greene said that, in his 
opinion, in order to get the best results 
in journal boxes it is necessary to use a 
good quality of waste. In packing jour- 
nal boxes everything hes in the way the 
waste is taken care of or soaked before 
it is put in the box, and the manner in 
which it is put in the box. To get the 
hest results out of the journal box, strict 
attention must also be paid to the brass. 
The brass should be made so that the 
outer edges do not touch the axle from 
the time it goes in until it is taken out. 
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Another thing is that the waste should 
not go above the centre of the axle. 

In connection with the question, “What 
Is an Economical Figure for Lubrication 
(per Mile) of a Twenty-Ton Car 
Equipped with Four Forty-Horse- Power 
Motors?” Mr. J. S. Doyle, of New York. 
stated that his company operated at nine- 
teen or twenty cents. 

Mr. W. J. McAloney, Denver, Col.. 
said that a short time ago he made a test 
on five different cars—three cars running 
thirteen davs, and two cars running ten 
days each, making a total of fifty-nine 
days’ run per single car. He found that 
in the single car run of fifty-nine days 
7,938 miles were made, using eighty pints 
of oil. They used one and one-quarter 
gallons or ten pints per 1,000 car-miles 
per car for sixteen bearings, or 0.6 pint 
per bearing for 1,000 car-miles, the cost 
being twenty-five cents for 1,000 car- 
miles. The lubrication was used in the 
bearings only, and did not go into the 
journal or gear cases. If oil cost forty 
cents, as against grease for a less figure, 
it. would still be more advantageous to 
use oil, from the fact that so many arma- 
tures were saved that were formerly lost 
by the use of grease. The cars were kept 
in service. The company did not lose one 
armature now, where they lost ten before 
with the old grease lubricant. 

Mr. Wright stated that in Chicago ee 
used oil entirely for the lubrication of the 
motor bearings. They could successfully 
lubricate with four ounces of oil per 
1,000 miles per bearing. 

Mr. J. S. Doyle said that the ae 
for the Manhattan division of the Inter- 
borough Rapid Transit system, New 
York city, amounted to eleven cents per 
1,000 miles. The highest figure on thc 
entire Manhattan division was eighteen 
cents, and the lowest figure, eleven cents. 

Following the discussion of the ques- 
tion box, the nominating committee pre- 
sented the following nominees for office: 

President—H. H. Adams, Baltimore, 
Md. 

First vice-president—F. G. Simmons, 
Milwaukee, Wis. 

Second vice-president—J. S. Doyle. 
New York, N. Y. 

Third  vice-president—Paul 
Boston, Mass. 

Secretary and treasurer—S. W. Mower, 
Detroit, Mich. 

Executive committee—W. S. Twining, 
Philadelphia, Pa.; Fred N. Bushneli, 
Providence, R. I.; W. B. Reed, New 
York, N. Y.: A. D. Campbell, Seattle, 
Wash. 

On motion, 


Winsor, 


the report was received, 
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and the secretary authorized to pass the 
ballot of the association for the rominees. 
President Baker expressed his thanks 
to the members for their cooperation 
during the term of his administration. 


ELECTRICAL REVIEW 


The new officers each responded briefly, 
and assured the members that they would 
do all that lav in their power to advance 
the interests of the association. 

On motion of Mr. Qlds, a vote of 
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thanks was extended to the retiring presi- 
dent, Mr. Baker, the motion being car- 
ried by a rising vote, after which adjourn- 
ment was taken, the time and place of 
the next meeting to be announced later. 


The American Street Railway Association. 


The twenty-fourth annual meeting of 
the American Street Railway Association 
was called to order at 11.15 Wednesday 
morning, September. 27, bv the Hon. W. 
Carvl Ely, president. As Mayor Weaver 
had welcomed the railway men on Mon- 
day morning, it was understood that this 
welcome was also extended to the Ameri- 
can Street Railway Association, and in 
the absence of the mayor, President Ely 
delivered his annual address. 

Mr. Ely said that in the field of electric 
railway work the events of the last year 
have been noteworthy. The work of elec- 
trification of certain portions of some of 
the great steam railroads is progressing, 
and although the projects under way have 
not yet been completed, nevertheless the 
continued investigation of the subject has 
served to make more clearly apparent the 
relations that. ought to obtain between the 
steam and electric railways of the country, 
in order that the public, as well as the 
companies themselves, may realize the 
greatest benefits from their operation. 
The ideal railroad situation, both from 
the point of view of the companies and the 
public, would comprise a heavy, long- 
distance railroad doing the freight and 
through passenger business, aided by a 
light interurban railway with frequent 
stations, upon which the suburban and in- 
terurban passenger business would be 
transacted. In connection with these two 
factors, the street railwavs within and ad- 
jacent to the intermediate and terminal 
cities would perform the functions of or- 
dinarv street railways, as well as those of 
bringing to and taking from the depots 
of the first-mentioned svstems travelers 
and their baggage. 

The consolidation of small propertics 
into large and strong organizations con- 
tinues, and may well be said to be the 
order of the dav. 

The standard of transportation emplovés 
is continually being raised, and all rail- 
way organizations are giving greater at- 
tention to the proper instruction of em- 
plovés, thereby ensuring better service and 
greater safety to the public. 

Progress is being made in the problems 
involved in the operation of single-phase 
electric railways. 

The matter of fire protection in car 
houses has received a great deal of at- 


tention from street railway companies and 
insurance companies during the past vear. 
For several vears attempts have been made 
to establish a svstem of insurance that 
would comprise exclusively street and 
electric railway risks. ‘This is a subject 
of the greatest importance, and the belief 
is becoming general that a great saving 
can be effected in this item of general 
expense. On the reorganization of this 
association there will undoubtedly be es- 
tablished an insurance committee, which, 
in connection with the Accountants’ As- 
sociation, will thoroughly investigate this 
matter and undoubtedly make a report 
that will be of great value to all con- 
cerned. 

It is interesting to note the magnitude 
of the interests involved in street, inter- 
urban and elevated roads included in the 
electric railway industry. In the United 
States in the vear 1904 there were operat- 
ed 993 roads, having a total of 30,187 
miles of track, operating 75,904 cars, and 
representing a total capitalization of $3,- 
125,000,000; while in Canada there were 
forty-two roads with a total of 900 miles 
of track, 2,639 cars, and a total capitali- 
zation of $69,500,000. In addition to 
these figures there are to be considered 
the roads in Mexico and certain of the 
colonies of the United States. 

Referring to the reorganization and ref- 
ormation of the association, Mr. Ely 
stated that the proposed form of consti- 
tution and by-laws embodies the result of 
two vears’ careful and thoughtful work. 
He desired to say, once for all, that there 
is not in the mind of any of those who 
are responsible for the proposed changes 
a thought in derogation of the autonomy 
or dignity of any of the affiliated associa- 
tions. It is intended that, in a well- 
defined and intelligent way, the work of 
the association shall be carefully laid out 
in advance, so that, by harmonious and 
correlative work, the greatest advantages 
may be secured from the united efforts 
of all.. 

Following the reading and approval of 
the minutes of the last meeting, the secre- 
tary presented the report of the executive 
committee, which, upon motion of Mr. 
W. P. Read, of Salt Lake City, was ac- 
cepted. 

The annual report of Mr. T. C. Penin 


(To 
© 


ton, secretary and treasurer, showed that 
the association had aequired eighteen new 
members, and had lost eight members, 
during the past vear. The total member- 
ship is now 206 companies. The receipts 


-for the vear were $12,924.85; the ex- 


penses, $6,192.65, lcaving a balance of 
$6,732.20. 

In closing his report, Mr. Penington 
said that, in view of the fact that tne 
executive committee of the association de- 
sired a technical man to act in the capac- 
itv of secretary—a man who could devote 
his entire time to the work of the office—- 
that the present meeting was in all prob- 
ability the last year that he would serve 
the association as secretary. He had filled 
the office, he thought, to the best of his 
ability. 

President Ely spoke of the fidelity with 
which Mr. Penington had performed his 
duties, and stated that suitable resolu- 
tions would he reported by a committee 
appointed for the purpose, expressing the 
feeling of the members with regard to Mr. 
Penington’s service on behalf of the asso- 
ciation. 

On motion, the report of the secretary 
and treasurer was received and filed. 

The report of the committee on the re- 
organization of the association was re- 
ceived. The secretary read the minutes 
of the various joint conferences of the 
representatives of the parent association 
and the allied organizations, and at one 
o'clock the association took a recess until 
2.15 P. M. 

WEDNESDAY AFTERNOON SESSION. 

The meeting was called to order at 
2.15 P. M. by President Elv. After an- 
nouncing some of the details of the pre- 
liminary work connected with the plan of 
reorganization of the association, the 
president introduced Mr. Henry L. 
Doherty, past president of the National 
Electrice Light Association, who addressed 
the convention at length upon the various 
problems which were to be solved in re- 
organizing the associations upon the broad 
plans outlined in the new constitution and 
by-laws. 

The secretary read the proposed consti- 
{ution and by-laws, and ealled attention 
to several changes which had been made 
since the printed by-laws had been dis- 
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tributed. There was some discussion over 
the section relating to the treasurer giving 
a bond to the president of the association. 

Mr. W. Worth Bean moved that the 
constitution and by-laws be considered 
section by section, but upon motion by 
Mr. John A. Rigg, an amendment was pro- 
posed that the constitution and by-laws, 
with the amendments made by the execu- 
tive committee, be adopted as read. 

Mr. John I. Beggs suggested a change 
in the article relating to the financial re- 
port of the companies. This article im- 


plied that the fiscal vear of all the com-: 


panies ended on June 30. He remarked 
that most of the companies throughout 
the United States have their fiscal vear 
coincident with the calendar year, and in 
all the companies he represented it would 
be difficult to make up the report of gross 
earnings from railwav operations as of 
June 30. He therefore suggested the 
change in the phraseology to make it 
“during the preceding fiscal year of the 
respective companies.” 

Mr. H. H. Vreeland said that it had 
been evident to every member of the asso- 
ciation for a number of years that some 
change was necessary in the form of or- 
ganization and the method of conducting 
the business of the association. Mr. Vree- 
land referred to the fact that the organi- 
zation of the American Railway Associa- 
tion (with which he was connected for a 
number of vears) and its affiliated associa- 
tions is identical with the plan proposed 
here, and in the case of the American Rail- 
way Association it had produced the very 
‘best results. Instead of some one in tne 


The Street Railway Accountants’ Association 


The Street Railway Accountants’ Asso- 
ciation of America held its meetings on 
Thursday, Friday and Saturday, Septem- 
ber 28, 29 and 30. At these sessions the 
annual reports of the executive committee, 
of the secretary-treasurer, and the report 
on the proposed reorganization of the 
American Street Railway Association, 
were heard. 

The following papers were presented: 
“The Cost of Carrying a Passenger,” C. 
L. S. Tinglev, second vice-president 
American Railways Company, Philadel- 
phia, Pa.; “Interurban Fare Collections,” 
Irwin Fuller, auditor Detroit. United Rail- 
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East groping on a proposition, and another 
man on the Pacific coast groping on the 
other end of it, they took all questions 
up and endeavored to establish a uniform 
standard. Among other things, they es- 
tablished a uniform standard time for the 
United States, for the operation of rail- 
roads, and established a uniform system 
of rules and regulations for the operation 
of trains and telegraph orders, so that an 
engineer in Maine could run an engine 
in California or in any other state. 

Mr. Frank G. Jones, who temporarily 
occupied the chair, at the close of the dis- 
cussion put Mr. Riggs motion to vote, 
and the proposed constitution and by-laws, 
as amended by the executive committee 
and further amended by Mr. Beggs’s sug- 
gestion, were adopted. 

The announcement was made of the ap- 
pointment of the following committee on 
nominations: Messrs. John B. Parsons, 
Philadelphia, Pa.; Herbert H. Vreeland, 
New York, N. Y.; C. S. Sergeant, Boston, 
Mass.; Stebbins, of Columbus, Ohio; 
W. P. Read, Salt Lake City. 

A committee on resolutions was ap- 
pointed as follows: Messrs. Allen, of 
Utica, N. Y.; Rigg, of Reading, Pa.; and 
Smith, of Omaha, Neb. 

Mr. B. J. Davies, Cleveland, Qhio, 
stated that, in line with the suggestion 
in the address of the president and the 
recommendation of the executive commit- 
tee, he moved the appointment by the 
president of a standing committee of five 
upon insurance and fire protection, the 
duties of which committee shall be to 
gather statistical information and to study 


way, Detroit, Mich.; “Interurban Ticket 
Accounting,” J. H. Pardee, general man- 
ager Rochester & Eastern Rapid Railway, 
Canandaigua, N. Y.; “Accounting with 
Four Departments,’ H. M. Beardsley, 
secretary and treasurer Elmira Water, 
Light and Railway Company, Elmira, 
N. Y. 

The annual reports of the following 
committees were also received: standing 
committee on standard classification of 
accounts, C. N. Duffy, secretary and 
auditor Chicago City Railway Company, 
chairman. Committee on international 
form of report, C. N. Duffy, chairman. 


The American Association of Street Railway 


The first convention of the American 
Association of Street Railway Claim 
Agents was called to order at three o'clock 
Wednesday afternoon, September 27, in 
the office of the Philadelphia Rapid Tran- 


sit Company, Title and Trust Building. 
Mr. W. A. Dibbs, president of the associa- 
tion, was absent, and Mr. E. W. O’Connor 
presided. 

Following the report of the secretary 
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the subject of fire insurance and, more 
particularly, the protection of street rail- 
way property against loss bv fire and con- 
sequent loss of business. The more im- 
portant part of the duties of the commit- 
tee would be the subject of the better con- 
struction of car houses and better protec- 
tion against loss or damage by fire. 

The motion that the president appoint 
a standing committee of five, to be known 
as the fire insurance committee, was car- 
ried, after which adjournment was taken. 


THURSDAY SESSION. 


The session on Thursday was given 
over to the presentation of the following 
papers: “Notes on the Design of Large 
Gas Engines, with Special Reference to 


Railway Work,” Arthur West; “Applica- 


tion of Gas Power to Electric Railway 
Work,” J. R. Bibbins; “The Single-Phase 
Railway System,” Charles F., Scott. 

After unfinished business and new busi- 
ness had been disposed of, the nominating 
committee reported and the following 
officers were elected for the ensuing year: 

W. Caryl Ely, Buffalo, N. Y., presi- 
dent. 

John I. Beggs, Milwaukee, Wis., vice- 
president. 

Calvin G. Goodrich, 
Minn., second vice-president. 

James F. Shaw, Boston, Mass., third 
vice-president. 

Executive committee: H. H. Adams, 
Baltimore, Md., for the Mechanical and 
Electrical Association; S. L. Rhodes, 
Philadelphia, Pa., for the Claim Agents’ 
Association. 


of America. 


Committee to attend convention of 
National Association of Railway Commis- 
sioners held at Birmingham, Ala., No- 
vember 15, 16 and 17, 1904, C. N. Duffy, 
chairman. Standing committee on stand- 
ard form of report, W. F. Ham, comp- 
troller Washington Railway and Electric 
Company, chairman. Committee to at- 
tend convention of National Association 


of Railway Commissioners held at Dead- 
wood, S. D., August 15, 16 and 17, 1905, 
W. F. Ham, chairman. 

There was also reading and discussion 
of the questions and answers in the ques- 
tion box, followed by the election and in- 
stallation of officers. 


Minngapolis, 


Claim Agents. 


and treasurer, resolutions were passed re- 
garding the death of Mr. William White, 
claim agent Chicago City Railway Com- 
pany, and a member of the executive com- 
mittee. 


+ 
+ 2 


September 30, 1905 


A short address upon the meeting of 
the executive committee of the association 
held at Philadelphia, June 13, and de- 
tailing the action taken at that time re- 
garding the reorganization of the various 
associations, was presented by Mr. W. H. 
Renaud. Upon discussion it was decided 
that a committee of three be appointed to 
confer with the committee appointed by 
the other associations to prepare a con- 
stitution and by-laws. Mr. Farrell, of 


Buffalo; Mr. Renaud, of New Orleans, 


and Mr. Pratt, of Baltimore, were ap- 
pointed to confer with President Ely re- 
garding the matter. 

Upon the subject of “Fakirs, Malin- 
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gerers and Ambulance Chasers,” Mr. 
James R. Pratt, claim agent of the United 
Railways and Electric Company, Balti- 
more, Md., presented some very interest- 
ing and instructive instances of the dis- 
honorable means taken by various persons 
to mulct railway companies. 

Mr. O’Connor spoke briefly of the ex- 
perience he had had with fake accident 
workers, and this provoked a very general 
and’ lively discussion. 

Mr. Mills, of the American Casualty 
Company, New York city, explained the 
services offered by his company in the 
handling of matters pertaining to accident 
claims. 
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At the close of the discussion the follow- 
ing officers were elected for the ensuing 
year: 

President—sS. L. Rhodes, claim agent 
Philadelphia Rapid Transit Company, 
Philadelphia, Pa. 

First vice-president—E. W. O’Connor, 
claim adjuster Savannah Electric Com- 
pany, Savannah, Ga. 

Second vice-president—Henry C. Brad- 
ley, claim agent Chicago Union Traction 
Company, Chicago, Ill. 

Third vice-president—Andrew J. Far- 
rell, claim agent Interstate Railway Com- 
pany, Buffalo, N. Y. 

Secretary and treasurer—B. B. Davis, 
Columbus Railway and Light Company. 
Columbus, Ohio. 


The Exhibition of the American Street Ramay Manufacturers’ 


HE exhibition of the American Street 
Railway Manufacturers Associa- 
tion was held in conjunction with 

the twenty-fourth annual convention of 
the American Street Railway Association, 
in the south pavilion of the Philadelphia 
Museums. To the manufacturers’ asso- 
ciation must be given great credit for the 
efficient way in which the organization 
had been handled, and for the elaborate 
and instructive arrav of appliances upon 
exhibition. Each exhibitor had been af- 
forded a very’ comfortable space upon 
which to erect a booth which would show 
to good advantage the materials to be ex- 
ploited. 


The large steel companies—manufac- 
turers of heavy steel rails and rolling stock 
—were particularly in evidence. A series 
of splendidly arranged booths, set off in 
relieved panel fashion, with a white col- 
onnade entrance effect, was occupied by 
the Lorain Steel Company, the Carnegie 
Steel Company, and the American Steel 
and Wire Company. | 

The Lorain company showed some 
massive track castings and bolted cross- 
ings. 

The Carnegie company had a hand- 
some array of rail sections of every de- 
scription. 

The American Steel and Wire Company 
showed rail bonds in complete section, and 
a full line of apparatus for the installa- 
tion of bonds. In addition to this there 
were inside and outside wires, weather- 
proof and rubber-covered, and cables of 
every dimension. | 

The Allis-Chalmers Company had an 
attractively arranged booth fitted up with 
easels, upon which were mounted views of 
some of the products of the Allis-Chal- 
mers Company and the Bullock Electric 
Manufacturing Company. This booth 
was used to considerable advantage by 
many of the delegates, and the companv’s 
representatives—al] men well known in the 
field—-were on hand at all times to afford 
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a pleasant reception. The company was 
represented by F. C. Randall, manager of 
the New York office; G. B. Foster, mana- 
ger of the Chicago office; George H. Berg. 
manager of the Boston office; J. W. Mur- 
ray, manager of the Pittsburg office; 
W. S. Doran, manager of the power de- 
partment, Milwaukee, Wis.; B. A. Beh- 
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rend, chief electrical engineer, Cincinnati, 
Ohio; David Hall, assistant chief electrical 
engineer, Cincinnati ; 
electrical patent counsel, Cincinnati; 
A. H. Whiteside, manager of the Phila- 
delphia office; C. C. Buttenfield, Phila- 
delphia; D. W. Pulver, manager of the 
Buffalo office; L. C. Marburg, manager of 
the railway department, Cincinnati; 
Arthur Warren, manager of the publicity 
department; H. A. Moore, Philadelphia 


oflice. The company distributed a new 


design of a handsome medal, representing 
the Independence Bell. 

The General Electric Company's ex- 
hibit covered a large space in the main 
aisle of the large hall. ‘The company ex- 
hibited many of its latest products in the 
railway field, and showed for the first time 
at a street railway convention a Curtis 
steam turbine. The exhibit included a 
specially mounted car equipment for use 
on either direct or alternating current, 
with air-compressor, motors and contro] 
in operation, The air-compressor is de- 
signed for operation on alternating cur- 
rent, and supplies air for the braking sys- 
tem. G. E. No. 605 motors were supplied 
with this equipment. The necessary al- 
ternating current for the motors was fur- 
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nished by a 200-kilowatt rotary converter 
running inverted from the 550-volt, direct- 
current circuit. On another frame was 
shown a two-motor Sprague-General 
Electric multiple-unit control similar to 
those in operation on the Boston Elevated 
Company’s lines. In addition to this there 
vere other railway motor equipments of 
various types, and a motor-driven air- 
compressor of the direct-current type was 
shown in operation. Field and armature 
coils in various stages of construction were 
shown. The catenary construction ma- 
terial manufactured by the company was 
also on exhibition. The Curtis turbine 
was shown dismantled, and great interest 
was manifested in its general construction. 


There was also a twenty-five-kilowatt 


turbo-exciter, representing the company’s 
latest development of this tvpe of appara- 
tus, together with a voltage regulator and 
various tvpes of circuit-breakers. An in- 
teresting portion of the exhibit was two 
G. E. 69 railway motors of 200-horse- 
power capacity each, loaned by the Inter- 
borough Rapid Transit Company, | New 
York City. Motor No. 1 had been in regu- 
lar operation since October 22, 1903, with 
a total of 45,248 miles to its credit. Mo- 
tor No, 2 had been in regular service 
since December 10, 1903, with 53,005 
miles to its credit. These motors 
and their mileage are typical of the per- 
formance of the 418 similar motors in 
regular operation on the Interborough 
company’s lines. The exhibit was lighted 
by the new General Electric metallized 
filament lamps and enclosed ares. Two 
mercury are rectifiers operating in parallel 
supplied current for the s'en and general 
lighting effects. The company's represen- 
tatives were as follows: General Eugene 
Griffin, J. R. Lovejoy, W. J. Clark, W. B. 
Potter, B. E. Sunny, J. G. Barry, L. R. 
Pomeroy, C. C. Pierce, J. C. Calisch, G. D. 
Rosenthol, A. H. Armstrong, F. E. Case, 
H. L. Monroe, J. H. Livsey, J. W. Buell, 
W. G. Carey, J. J. Mahoney, S. W. Tra- 
wick and F. H. Gale. 

The exhibits of the Westinghouse Elec- 
trie and Manufacturing Company and 
the Westinghouse Traction Brake Com- 
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pany were notable for their feature of 
complete operative demonstration, and in- 
cluded a greater number of important 
new products than have been seen in 
Westinghouse displays for a considerable 
time. The natural interest shown in the 
exhibit of two types of Westinghouse 
single-phase railway motors—Nos. 107 
and 108—with which a number of inter- 
urban lines in the South and West have 
been equipped in the past vear, was en- 
hanced on Wednesday upon the announce- 
ment of the order of the New York, New 
Haven & Hartford Railroad for twenty- 
five 1,600-horse-power Westinghouse 
single-phase locomotives. The various 
parts of the Westinghouse electropneu- 
matic control for single-phase ‘traction 
service were shown with the motors; and 
the Westinghouse multiple-unit control 
for direct-current railway service, with 
the latest type of rectangular switch group 
introduced in the equipment of the new 
ears of the Long Island Railroad, was 
shown in operation in a working arrange- 
ment of two No. 113 railway motors, 
each of 200-horse-power capacity, also of 
the type designed for the Long Island 
equipment. One of the most interesting 
features of the Westinghouse electrical 
exhibits was a 30,000-volt demonstration 
of the protection afforded by Westing- 
house, multipath—M.P.—lightning ar- 
resters to either direct-current or alter- 
nating-current railway systems. 

The most important new traction brake 
equipment shown in the space of the 
Westinghouse Traction Brake Company 
was the AMS type, now in service on the 
Oak Square cars in Boston. Both the 
exhibits were brilliantly lighted with 
Westinghouse 500-volt direct-current are 
lamps and with the incandescent globes 
of the Sawyer-Man Electric Oompany. 

The Westinghouse reception headquar- 
ters in the Bellevue-Stratford blue room 
was well filled throughout the week, and 
Walter M. McFarland, acting vice-presi- 


dent of the Westinghouse Electric Com- | 


pany, was in almost constant attendance 
to act as host. Joseph R. Ellicott, eastern 
manager of the Westinghouse Traction 
Brake Company, F. M. Nellis, the New 
England representative, and Frederick V. 
Green, of the New York office, were 
prominent among those at the brake ex- 
hibits. 

The Nationa] Electric Company, Mil- 
waukee, Wis., had a charming booth, and 
displaved several types of its dvnamos and 
motor equipment, together with several 
forms of the Christensen air-brake equip- 
ment. This company was represented by 
S. I. Wailes, general sales manager; Will- 
iam W. Power, J. T. Cunningham, J. H. 
Dunton, J. F. Perry, C. N. Leet, C. G. 
Burton, F. L. Waters, W. H. Goble and 
W. G. Clayton. 

The H. W. Johns-Manville Company. 
New York city, had an attractively ar- 
ranged exhibit, including a complete out- 
fit of overhead line material, a full Tine 
of “Noark” standard and National Elec- 
tric Code standard fuses, blocks, service 
and subway boxes, and a line of moulded 
Insulating materials consisting of “Vul- 
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cabeston,” “Monarch” and “Moulded 
Mica” compounds. The exhibit included 
also the well-known asbestos and magnesia 
pipe coverings, asbestos roofing, “Vulca- 
beston” and "Kearsarge gaskets and pack- 
ings. The “Transite”’ asbestos fireproof 
lumber and “Electrobestos” fireproof in- 
sulation attracted considerable attention. 
The exhibit was in charge of J. W. Perry, 
manager of the electrical department, New 
York; Hi E. Manville, secretary, New 
York; T. T. Lyman, general sales mana- 
ger, New York; D. T. Dickson, manager, 
Philadelphia branch; H. M. Voorhis, 
manager electrical department, Philadel- 
phia office; H. M. Clymer, Philadelphia 
ottice; J. E. Meek, general representative, 
New York, and C. N. Manfred, manager 
advertising department, New York. 

The Lord Electrice Company, Boston, 
Mass., showed a line of Thomas soldered 
rail bonds, Shaw non-arcing lightning ar- 
resters and statie dischargers. Repre- 
sented by F. W. Lord, president; E. M. 
Hamlin, manager New York department; 
G. B. Crane, manufacturing and sales de- 
partment; Henry M. Shaw, E. R. Hud- 
ders, George W. Smith, W. R. Garton, 
Godfrey Morgan and John Mustard. 

The Elmer P. Morris Company, New 
York city, showed about 5,000 patterns of 
car trimmings. The company’s specialty 
in overhead line construction material was 
also in evidence. The material manu- 
factured by the Electric Railway Equip- 
ment Company and the McGuire-Cum- 
mings Company was also shown. A new 
self-locking block for the use of linemen, 
made by the Walton Self-Locking Block 
Company, was exhibited. The company 
exhibited for the first time the “Delos” 
special metal for armature and axle bear- 
ings. ‘This metal has extremely long wear- 
ing qualities, and is also said to be very 
low in cost. The company was repre- 
sented by Elmer P. Morris, president; 
W. V. Sweeten, E. D. Hinman and H. 
Loud. 

The Electric Storage Battery Com- 
pany, Philadelphia, Pa.. exhibited various 
types of cells. One cell which attracted 
a great deal of attention was the New 
York Central cell, having a capacity of 
4,200 amperes for one hour. There are 
being supplied to the New York Central 
Railroad 2,679 of these cells. A cell of 
the size installed for the electrification of 
the Long Island system of the Pennsyl- 
vania Railroad, having a capacity of 
3,200 amperes for one hour, was shown. 
Three hundred of these cells are installed 
at the Hammels station of the Long 
Island Railroad. There were switch- 
boards equipped with the carbon regula- 
tor for booster control, and also line 
hoards. There were a seventy-five-kilowatt 
booster, and the new compensating hy- 
drometer, recording hydrometer and auto- 
matie cell-filling apparatus designed and 
manufactured by the Electric Storage 
Battery Company. In addition to these 
were several types of smaller cells for 
signal work, oil switch work, ete. The 
company was represented by Albert Tay- 
lor, manager of the New York office: F. J. 
Stone, manager Boston office; G. H. Ad- 
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kin, manager Chicago office; H. B. Gay. 
manager Cleveland office; E. L. Rey- 
nolds, manager Pennsylvania sales office ; 
J. L. Woodbridge, engineer sales depart- 
ment; R. C. Hull, district engineer, and 
Charles L. Blizard, manager sales depart- 
ment. 

The Electro-Dynamic Company, Bav- 
onne, N. J., had on exhibition a 540-volt, 
five-horse-power, variable-speed “Inter- 
pole? motor. This had a range of 350 
to 1,400 revolutions per minute, belted 
to a 220-volt, five-horse-power generator. 
The company was represented by Mr. G. 
Herbert Condict and Messrs. Peck and 
Bell. 

The Blake Signal and Manufacturing 
Company, Boston, Mass., had on exhibition 
a working model of six stations. Repre- 
sented by Edmund J. Burke, president, 
and C. C. Blake, vice-president and gen- 
eral manager. 

The Continuous Rail Joint Company of 
America, Newark, N. J., exhibited bonded 
joints with T and girder rails, showing 
full-length sections and special applica- 
tions of the system. The special type of 
bond used by the Philadelphia ‘Rapid 
Transit Company was also shown. Repre- 
sented by W. A. Chapman, W. E. Clark, 
B. M. Barr, D. J. Evans, E. A. Condit, 
Jr., and G. W. Smith. 

The Mayer & Englund Company repre- 
sented the Duff Manufacturing Company, 
supplying the Barrat truck and car jacks, 
the Duff roller bearing screw jacks and 
motor armature lifts; the R. D. Nuttall 
Company, gears and pinions and standard 
trolleys; the Protected Rail Bond Com- 
pany, supplying protected rail bonds and 
rail-bonding tools; the New York & Ohio 
Company, supplving Packard lamps; the 
Garton-Daniels Company, lightning ar- 
resters and the “Automotoneer.” Repre- 
sented by C. J. Mayer, A. H. Englund, 
W. A. Armstrong, Jr.. and Benjamin 
Havllar; Charles Shipper, Edward Ham- 
mett, H. E. Beach and J. M. Gallagher. 

The Garton-Daniels Company, Keo- 
kuk, Towa, showed a large number of 
forms of lightning arresters, including a 
10,000-volt alternating-current lightning 
arrester, trolley pickups, and the “Auto- 
motoneer’ controller regulator. This 
company distributed a neat souvenir in 
the shape of a pencil-holder with refilled 
leads. Represented by J. V. E. Titus, 
president, and W. P. Cosper, general sales 
agent. 

The Chicago Pneumatic Tool Com- 
pany, Chicago, Ill., had a working exhibit 
showing various sizes of the Duntley air- 
cooled electric drills, pipe-bending ma- 
chines, electrically-driven compressors, 
Bover and Keller riveting and clipping 
hammers, the Bover “Little Giant”? and 
Keller drills, the Bover and Keller 
foundry rammers, the Chicago rivet heat- 
ing forge, and a line of other pneumatic 
specialties. A feature of this exhibit was 
a portable pneumatic motor for driving 
an emery wheel or saw. The pipe-bending 
machine attracted special attention, this 
machine making possible any variety of 
bends of both small and large-sized con- 
duits, without in any wav abrading or 
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pinching the material. ‘The electrically 


operated drills are hght in weight for. 


their high capacity, and have shown re- 
markable etliclency in operation. Repre- 
sented by G. A. Barden, manager Phila- 
delphia district; J. W. Duntley, president ; 
W. O. Duntley, vice-president; Thomas 
Aldecorn, general sales agent; W. P. 
Pressinger, manager air-compressor de- 
partment; J. L. Towle, Boston; Fred 
Severin, B. H. Tripp and C. B. Coates, 
chief of the electrical department. 

The Dearborn Drug and Chemical 
Works, Chicago, Ill., had on exhibition a 
number of boiler compounds and _ lubri- 
cating oils. This company makes a 
specialty of analyzing the feed water and 
making a compound to suit each condi- 
tion. Represented by Robert F. Carr, 
vice-president, Chicago; W. B. McVicker, 
second vice-president, New York; G. W. 
Spear, third vice-president, Chicago; 
R. R. Browning, assistant secretary and 
treasurer, Chicago, and Joseph Brannon, 
Philadelphia representative. 

The D. & W. Fuse Company, Provi- 
dence, R. I., made a specialty of exhibit- 
ing ‘‘Deltabeston” wire and standard 
D. & W. fuses, from one-tenth ampere to 
600 amperes. There were also fuse and 
switch boxes. ‘“Deltabeston” field coils 
were shown in various stages on construc- 
tion, exhibiting the delta method of mag- 
net wire insulation. ‘Tests were carried 
on showing the comparative heat-resist- 
ing values of “Deltabeston’” and double 
cotton-covered wire. Represented by 
W. S. Sisson, secretary; F. D. Kailion, 
L. W. Downs and C. E. Harmon. 

The Western Electric Company, Chicago, 
Ill., exhibited its series railway arc lamp 
and a line of “Electrose” overhead rail- 
way material. The company also ex- 
hibited the Perkins car switches and Whit- 
ney bond testers. Represented by R. H. 
Harper, P. H. Coolidge, H. S. Wilson, 
M. Oberlander and F. C. Jaeger. 

The Massachusetts Chemical Company, 
Boston, Mass., exhibited ‘“‘Armalac” for 
armature and field-coil insulation, 
“Enamelac” insulating paint, insulating 
tapes and moulded rubber goods of all 
kinds. This company distributed a neat 
souvenir. Represented by E. C. Green, 
president; R. T. Elwell, secretary; L. O. 
Duclos, sales manager; S. R. Driffield, 
George E. Watts, O. W. Uthoff and W. R. 
Garton. 

The Sterling-Meaker Company, New- 
ark, N. J., exhibited a large variety of 
railway material. There were ten differ- 
ent types of registers, trolley wheels, trol- 
ley and register cards, door sheaves, car 
trimmings, and a centre operating device 
for ringing two single registers, one 
double register or one single register. 
A feature of this exhibit was one of the 
latest type of printing registers which 
has stood a test of over 3,000,000 regis- 
trations at a rate of five registrations per 
second. Represented by J. A. Stowe, 
president and general manager; R. T. 
Stowe, assistant manager; George E. 
Wells, sales manager; G. M. Yount, 
Charles EK. Guerding and Fred Roth. 

The National Brake Company, Incor- 
porated, Buffalo, N. Y., made an exhibit 
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of the “Peacock” brake. This brake is 
arranged so that there is a maximum ac- 
celeration of the brake chain at the be- 
ginning of the braking effort, and an in- 
crease of power upon the tightening of 
the brake shoe. Represented by G. 5. 
Ackley, president and general manager; 
W. D. Brewster, secretary; J. A. Edwards, 
W. W. Miller, E. C. Rutherford, F. D. 
Miller and John Millar. 

The Okonite Company, New York city, 
manufacturer of Okonite wires and cables, 
was represented by (Captain Willard L. 
Candee and George T. Manson. 

The Consolidated Car Heating Com- 
pany, New York city, was represented by 
Francis C. Green, Cornell S. Hawley, W. 
S. Hammond, Jr., S. B. Kevs and C. C. 
Nuckols. 

The Gould Storage Battery Company, 
New York city, displayed various types 
of plates for stationary and vehicle bat- 
teries. There was also a number of photo- 
graphs of recent installations in the elec- 
tric railway ficld. Bulletin No. 6, describ- 
ing the recent battery equipment at 
Topeka, Kan., was distributed. The com- 
pany was represented by W. W. Winship 
and W. S. Gould. 

The Standard Varnish Works, New 
York city, was represented by John C. 
Dolph. 

The Keystone Electrical Instrument 
Company, Philadelphia, Pa., was repre- 
sented hy J. Frank Stevens, 

The Buckeye Electric Company, Cleve- 
land, Ohio, was represented by L. P. 
Sawyer and J. M. Smith. 

The Bryan-Marsh Company was repre- 
sented by F. H. Haughton, manager 
Chicago office. 

Rossiter, McGovern & Company, New 
York, was represented by Frank Mce- 
Govern. 

The Bridgeport Brass Company, New 
York, was represented by Wiley Brown. 

The Sterling Varnish Company, Pitts- 
burg, Pa., was represented by C. L. Cool. 

The New York & Ohio Company, War- 
ren, Ohio, was represented by W. D. 
Packard. 

Among others present were Joseph P. 
Devine, Buffalo, N. Y.; H. F. Sanville, 
Philadelphia, Pa., and Charles F. John- 
son, Buffalo, N. Y. 

The National Carbon Company, Cleve- 
land, Ohio, was represented by N. C. 
Cotsbish. 

The American Steel and Wire Com- 
pany, Chicago and New York, was repre- 
sented by C. R. Sturdevant, R. K. Shep- 
pard, G. A. Cragin and F. A. Keyes. 

The Crocker-Whecler Company, Am- 
pere, N. J., was represented by Rodman 
Gilder. 

The American Incandescent Iamp 
Company, New York city, was represented 
by J. H. Purdy. 

Messrs. J. G. White & Company, New 
York city, were represented by Professor 
W. E. Goldsborough. 

The Chase-Shawmut Company, New- 
buryport, Mass., was represented by H. P. 
Moore and Frank D. Masterson. 

The Stirling-Cahall Company, New 
York city, was represented by F. A. 
Sheffier. 
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The Westinghouse Single-Phase Rail- 
way System Adopted by the New 
York, New Haven & Hartford 
Railroad Company. 

During the past few weeks a commis- 
sion of engineers has been at work inves- 
tigating electric railway systems in order 
to select one for the New York, New 
Haven & Hartford Railroad. This com- 
mission has decided in favor of the alter- 
nating-current system and has given a 
large order to the Westinghouse Electric 
and Manufacturing Company for alter- 
nating-current electric locomotives. 

The contract taken by the Westing- 
house company comprises fifteen locomo- 
tives for high-speed passenger service, 
each of which will weigh approximately 
seventy-eight tons and will be capable of 
maintaining a schedule speed of twenty- 
six miles per hour in local service with 
a 200-ton train making stops every 2.2 
miles and reaching a maximum speed of 
about forty-five miles per hour between 
stations. In express service a speed of 
from sixty to seventy miles per hour can 
be maintained with a train weighing 250 
tons. To handle heavier trains two or 
more locomotives will be coupled together 
and controlled from the forward cab. The 
multiple control system which forms a 
part of the equipment makes it possible 
for a single engineer or driver to operate 
several locomotives coupled together just 
as easily and as accurately as he can 
handle one, 

One of the important characteristics of 
the Westinghouse single-phase alternating- 
current series motors is that they will 
operate with thorough success when sup- 
plied with direct current and may there- 
fore be employed on either the alternating 
or the direct-current system. It has, ac- 
cordingly, been possible for the officials 
of the railway company to select the most 
economical system for the operation of 
their lines and at the same time accom- 
modate their equipment to the direct- 
current system now being installed by 
the New York Central & Hudson River 
Railroad Company, as the New York, New 
Haven & Hartford Railroad utilizes the 
tracks of the latter company between 
Woodland and the Grand Central depot 
in New York city. For a time the serv- 
ice will be confined to this section. 

Each locomotive will be equipped with 
four Westinghouse single-phase railway 
motors of the straight series gearless type 
and with the unit switch system of mul- 
tiple control. The motors will be per- 
manently connected two in series. On 
direct current the pairs of motors will be 
operated in series parallel and on alter- 
nating current bv voltage control. The 
motors will be spring-supported and con- 
nected by flexible drive in such a way 
that all dead weight will be taken off the 
axles. On direct current each motor will 
be capable of developing a rated output of 
400 horse-power. 
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‘The latest publication of the Bureau 
of the Census concerning central electric 
light and power stations gives statistics 
for the year ending June 30, 1902. From 
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a survey of this report it is discovered 
that private stations constitute 77.5 per 
cent of the total number of stations in 
operation during 1902. ‘Their income 
from sale of current was $78,735,500, or 
91.9 per cent of the gross income. 


=e 


A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


= Methods of Getting New Business. 


tion—has taken up in a very serious man- 
ner the problem of extending the utili- 
zation of electricity for all forms of il- 
lumination and for all varieties of power- 
transmitting apparatus. 

Contemporary with this new spirit 
which has permeated the electric light- 
ing industry throughout the country, 
there has come into being the organiza- 
tion known as the American Association 
of Licensed Incandescent Lamp Manu- 
facturers. By far the greater part of the 
manufacturers of incandescent lamps 
throughout the country are members of 
this association. It has just been an- 
nounced that Mr. William H. Blood, Jr., 
president of the National Electric Light 
Association, has appointed Paul Spencer, 
of Philadelphia; John F. Gilchrist, of 
Chicago, and Joseph E. Montague, of 
Niagara Falls, as a committee to co- 
operate with the advertising committee 
of the American Association of Licensed 
Incandescent Lamp Manufacturers in the 
matter of assisting central stations in the 
adoption of advertising methods that will 
result in increased business. The Ameri- 
can Association of Licensed Incandescent 
Lamp Manufacturers made an offer to 
the National Electric Light Association, 
at its Denver meeting, of $10,000 to be 
expended for the above purpose. The 
offer was accepted, and the above com- 


Fic. 3. 
mittee has been appointed to complete a popular demand for electricity, and in 


The most important organization which 
devotes its attention exclusively to the 
progress of central-station development 
—the National Electric Light Associa- 


plans for the work. 


Already several of the illuminating 
companies in the larger cities have made 


Managers are invited to contribute suggestions 


Vol. 47—No. 14 


valuable use of various methods of pub- 
licity. 
The Denver Gas and Electric Company, 
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Denver, Col., might be said to be more 
or less a pioneer in its efforts to create 
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adopting well-laid plans for getting new 
business. Quite recently the territory 
served by this company has been 
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thoroughly canvassed by its solicitors, and 
in addition to this there were numerous 
card enquiries, follow-ups, freak circu- 
lars, guessing contests and other schemes 
which kept in the public mind continu- 


ally the advantages and ultimate necessity _ 


of installing electric service. 

Other companies have found it ex- 
pedient to supplement the activities of 
their solicitors by the regular publication 
of bulletins. These bulletins are eagerly 
sought for, and have been productive, in 
every instance, of good results. 

The bulletins issued by the New York 
Edison Company and the Brooklyn Edi- 
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son Company are reproduced in Fig. 1 
and Fig. 2. In the case of the New York 
company, the bulletin is six and one- 
eighth inches by nine inches, and the il- 
lumination is printed in black on a soft 
blue-green background. “The Brooklyn 
Edison Company’s bulletin is of the same 
dimensions, and is printed in a sepia on 
a white stock. These bulletins include 
usually sixteen pages of literature, calling 
attention to new installations and to the 
various factors which increase the popu- 
larity of the electric service. 

Fig. 3 is a reproduction of a folder of 
six pages issued regularly by the Consoli- 
dated Gas, Electric Light and Power 
Company, of Baltimore, Md. These notes 
on electric service are doing much to 
increase the distribution of current in that 
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city, where considerable competition ex- 
ists at the present time. The folder 


SHbb fee Mak 


Ing 
EAPN 


GENERAL ELECTRIC COMPANY 


Scuentctrapy, N., Y. 


measures nine by fifteen inches, and folds 
twice. It is printed in black and white. 


TENTH AND SANSOM STREETS 


COMMERCIAL DEPT, sae 
PHILADELPHIA larch 9tb 198. 


naroa th 1908.. 


Genti man: - 

We ere oolieoting certain data re arding mhunufaoe 
turing plante in Philadelphia, and to that era Gol) cons. ser 
ate favor Lf sad would fil! an the encloses posta’ ort, 
ana @all it to us. 

The aatter of econosies) power sipply is 20 Inport iit 
Re us el) that eny data gic oan oe seured to ame axleling 
files sore couplote wil surely oe Of valat to te stuaent of 
industrial eesJjitiens. 

1f ee om give you any ala in the MH OF su cening 
@vor.celoa) ahanges ip ,our present nethod of power sups, 10 
met hesitate te cal) pm ot l 

Te e821 not aharge you for eur time or w JOvtione. 

‘iG your reply. o@ sre 

yours very truly. 
THE PPILANTTA a ELECTHIC COMPAS. 


Die. 8.K.%/3. 


Fic. 7 
THE PHILADELPHIA ELECTRIC CO. 
Gouthemen : 
We we aen of power 


. We woud be have jon eegendag eccacsaical 
egies Ar T pe 


mpowmest 
charge for the same. 
ae 7A 
Addren Lp Hiatrrarlare l A, 
Drew e line throeg’ the merdi not applicable to your case. 
Fie. 8. 


The Chicago Edison Company and the 
Commonwealth Electric Company dis- 
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tribute a handsome monthly bulletin en- 
titled “The Electrice City.” Fig. 4 is a 
reproduction of the cover page of this 
bulletin, which is very popular in the ter- 
ritory served by these companies. It 
measures ten and five-eighths by fifteen 
inches. 

Fig. 5 is a reproduction of three of a 
series of postal cards which the Edison 
Electric Illuminating Company, of Brook- 
lyn, has been distributing throughout its 
territory. These cards measure three and 
one-half by five and one-half inches, and 
are printed in various colors. - 
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AN ELECTRIC FAN 
WILL KEEP THE 
MERCURY DOWN 
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An attractive cover page recently issued 
by the General Electric Company, Sche- 
nectady, N. Y., calls attention to a 
domestic application of electricity—a 
direction ïn which there are possibilities 
of large sales of current hardly yet 
realized. This is shown in Fig. 6. 

The Philadelphia Electric Company, 
Philadelphia, Pa., which supplies a large 
territory, has had considerable experi- 
ence in the use of mailing-cards, 
booklets and follow-up systems. Fig. 
7 is a reproduction of a letter of 
enquiry which has brought more replies 
than any other single piece of advertising. 
The letter is accompanied by an addressed 
postal card, which ig reproduced in Fig. 
8. Fig. 9 is a reproduction of a blotter 
which was widely distributed by the Phila- 
delphia Electric Company. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. | 


An Electrochemical Tray Battery 
_ for Stationary Service. 

‘The Smith Storage. Battery Company, 
of Zoar, Ohio, has placed. on the market a 
new. form of tray battery. The battery is 
composed .of one or more vertical piles -of 
units. Each unit consists of a sheet of 
chemically prepared rolled lead formed 
into the shape of an ordinary pan or tray 
with flaring sides. The bottom of each 
tray is subjected to a special electro- 
chemical treatment, by means of which tne 
active material in which the energy is to 
be stored is formed upon both sides of 
the tray bottom—that on the inside is 
usually positive, and that on the outside, 
negative. Each tray becomes within itse!f 
the negative plate of one cell, the positive 
plate of the next, and a connector between 


New TrAyY-PLATE STORAGE BATTERY. 


- the two wnose conducting cross-section is 
equal to the entire plate area. _ 

The tray units are piled one above an- 
other with separators between, thus pro- 
viding an open space for the electrolyte 
between successive units. The whole pile 
or stack is enclosed in a ‘dust-proof glass 
case which can be easily opened for inspec- 
tion. 


electrolyte: is gradually poured into the 
upper tray, in which it overflows, fill- 


ing the next lower tray, which in turn: 


overflows, filling the next, and so on until 
all of the trays of the pile are filled with 
electrolyte. The overflow from the bottom 
tray is caught in a tank provided for the 
purpose. 


After being mized and found to be.of | 
the required specific gravity, the cooled — 


Electrical connections are made to the 
top and bottom trays only. When any of 
the trays are to be inspected, the balance 
of the trays above may be removed like 
a stack of plates, and returned to place 
without the use of special tools. 

The batteries are rated at about 250 
square inches of superficial area per 
ampere. The manufacturers state that the 
charge and discharge rates are limited only 
by the rise of temperature which may be 
caused by an excessive rate too long con- 
tinued. A short-circuit will not buckle 
the plates or loosen the active material. 

The plates are composed of chemically 
pure lead, subjected before processing to a 
method of mechanical treatment called 
spinning, by means of which, without re- 
moval of material, part of the lead on each 
side of the plate is raised up into a suc- 
cession of thin leaves with one edge left 
attached to the central core. The leaves 
provide the extensive surface upon which 
the. active material is eventually formed to 
fill the intervening spaces. 

This type of cell is claimed to be of 
extreme durability. The method of 
preparation ensures a positive action at all 
times, and a certain contact between the 
conducting members. It is also possible 
to create a large capacity in a small space, 
and the apparatus presents a neat appear- 
ance owing to its possibility of enclosure 
in a dust-proof glass cabinet. 


A New Company to Manufacture 
Incandescent Lamps. 


The St. Marys Incandescent Lamp 
Company, St. Marys, Pa., has been or- 
ganized with a capital stock of $100,000, 
to manufacture incandescent lamps. The 
company will have a factory in operation 
within sixty days, which, it is expected, 
will have a capacity of 6,000 lamps per 
day. The sales department will be well 
organized, and will be under the personal 
direction of Mr. William M. Rothschild, 
the president and general manager. The 
stockholders of the company are Senator 
J. P. K. Hall, Louis Streuber, Erie, Pa.; 
Frank Oberkirch, John Kaul, William 
Kaul, D. B. Anderson, G. C. Simons, of 
St. Marys, Pa., and William M. Roths- 
child, Cleveland, Ohio: All of these gen- 
tlemen are prominent business men in 
their various communities. 


è Thomson High-Torque Induction | 


Test Meter. 


The General Electric Company, Sche- 
nectady, N. Y., has placed on the market 
an. apparatus for the periodic -calibra- 
tion of. central-station and isolated-plant 
meters. This apparatus is designed ae the 
Thomson mentorane induction test 
meter. 

In using this meter it is unnecessary 
that the load shall be constant, as the 
only observations necessary are the num- 
ber of disc revolutions of the meter 
undergoing test, and the pointer indica- 
tions of the standard meter before and 
after test. Both meters integrate instan- 
taneous values, and hence it is unnecessary 
to obtain the mean value or require an un- 
varying load. Furthermore, the meter is 


so designed that one standard may be 
used for testing meters of different capaci- 


ties covering a range from neat load to. 
full load. 

The test meter is enclosed in a wooden 
carrying-case provided with a strap to aid 
in transportation. The case is made from 
quarter-sawed oak with antique finish. It 


is ten inches by eight inches by seven 


inches in overall dimensions. 
The register is large and easily read, 


and is placed on top. This feature is par- 
ticularly advantageous when making tests 


at points of installation where there is no 
opportunity to hang up the meter, but 
where it must be placed on the floor or 
some other place below the observer. The 
register 1s of the three-pointer type, the 
larger one of which reads directly in disc 
revolutions, and is subdivided into 100 
equal ‘parts, so that it may be read to 
hundredths of a revolution. .The two 
other, and smaller, pointers make one 


revolution for each ten and 100 revolu- 


tions, respectively. It is therefore a 
simple matter to ascertain the number of 
revolutions made by a disc by simply 
noting the positions of the three pointers 
at the beginning and end of each test. As 
the full-load speed of the meter is less 
than thirty-five revolutions per minute, a 
three-minute test at this load may be made 
before the indications repeat themselves. 
Connections to a test meter are made by 


means of binding posts, also placed at the 


top. . 
At the left of the dial is laced a plug 
receptacle in series with ‘the potential cur- 


rent.. To the.corresponding plug is at- 


b 
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tached, by means of a lamp cord, a pend- 
ant snap switch, the opening and closing 
of which starts and stops the meter. The 
cord is of sufficient length to permit of the 
test meter being placed at some distance 
from the operator, which may be nec- 
essary, for instance, when the meter under 
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CasE FOR THOMSON HIGH-TORQUE 
INDUCTION METER. | 
test is installed at such a height as to re- 
quire the use of a ladder. 

-A little to the right of the dial is placed 
a knurled thumb-nut, by the aid of which 
the moving element may be raised from 
its jewel bearing and securely locked dur- 
ing transmission. 

A cup diamond has been adopted for 
the lower thrust bearing. The pivot is 
identical with that used for the ordinary 
sapphire bearing, consisting of a small 


THE THOMSON H1GH-TORQUE INDUCTION METER 
REMOVED FROM ITs CASE. 
piece of piano wire, glass-hardened and 
highly polished, inserted in a removable 
brass shaft end. 7 
The entire meter may be lifted from 
the case by two buttons on opposite sides, 
making it easily accessible for calibration. 
When removed from the case the meter 


will remain without support. in an up- 
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| coils attached thereto. 
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right position, resting upon the magnet 
core and central casting, to which all parts 
are fastened. The potential winding is 
suitable for use on voltages ranging ten 
per cent on either side of the normal. 
Three current coils are employed, one end 
of each being connected to a common 
binding-post, and the other ends termi- 
nating in each of the three remaining 
binding-posts, which are properly marked 
lor the various ampere capacities of the 
The capacities si- 
lected as being the most generally dc- 
sirable are one, ten and twenty amperes, 
which are sufficient for testing meteis 
from three to twenty-five amperes norma! 
capacity. The ampere-turns of the three 
windings are equal, hence the torque is 


_ constant when the meter is operating 


under the same percentage of full load for 
the individual coils. In other words, 
when using the smallest winding, with one 
ampere passing the torque is equal to that 
produced by the largest coil with a cur- 
1ent of twenty amperes. This feature is 
of the greatest importance when testing 
meters on light loads. An extremely high 
torque nas been obtained by efficient de- 
signs. Internal losses are practically 
negligible, and the moving element is so 
light that the question of jewel wear is 
eliminated. 

A new magnet system has been de- 
signed, in which two magnets are astatic- 
ally arranged, one above and the other 
below the revolving dise. The pole-pieces 
are designed to give the greatest possible 
damping effect with any given magnetic 
density in the iron portion of the circuit. 

Instead of moving the magnet bodily, 
adjustment at full load is accomplished by 
shunting a greater or lesser number of the 


CONNECTIONS OF PORTABLE TESTING METER. 


magnetic lines that would otherwise pass 
through the disc. Four movable angle- 
pieces attached to the magnet poles pro- 
vide the necessary means for adjustment. 

Accuracy at light load is obtained by 
moving a lever at the bottom of the meter 
to the right or to the left, as may be re- 
quired, thus shifting a small rectangular 
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conductor situated between the disc and 
the potential winding. The distortion of 
the flux obtained by moving the position 
of this adjusting device alters only the 
light-load accuracy of the meter, without 
affecting calibration at full load. 

In operating, the proper current wind- 
ing of the test meter is connected in series 
with, and between, the load and the meter 
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CASE WITH COVER REMOVED, SHOow1iNG CORD 
AND SWITCH FOR CONTROLLING THE METER. 

undergoing test. The potential coil is 
connected across the line between the serv- 
ice switch and meter to be tested. It is 
necessary that the meters be connected up 
in this way so that neither shall record 
the loss in the potential or current coils 
of the other, which would otherwise intro- 


ess 
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duce appreciable errors at light load. The © 


potential plug is inserted in the receptacle 
placed at the left of the dial, and after 
ascertaining that the disc of the test meter 
is rotating counter-clockwise, the test 
meter is stopped by opening the pendant 
snap switch, and the readings of the 
pointers noted. The test meter should 
then be started simultaneously with the 
counting of disc revolutions of the meter 
being tested, and again 
stopped by opening the 
snap switch, after which 
the required number of 
revolutions are taken 
and the positions of the 
pointers again noted. 
The difference in the 
pointer indications be- 
tween first and last read- 
ings gives the total num- 
ber of disc revolutions of 
the test, meter. The 
watt-hours recorded by the two meters are 
in each case equal to the product of disc 
revolutions and their respective constants, 
hence the relative accuracy is given by the 
ratio of these products. A sufficient num- 
ber of revolutions should be taken to make 
negligible any errors of observation in 
reading the pointer indications. 


> yi p” 


526 


DOMESTIC AND EXPORT. 


FOUR-TRACKING THE BROOKLYN SUBWAY—The counse: for 
the rapid transit commission has secured the last of the consents to 
the construction of a four-track subway in Fulton street, Brooklyn, 
N. Y. This consent gives the commission the number required to 
proceed with the work without applying to the courts, and the work 
of four-tracking the subway through Fulton street can be begun 
at once. 


ELEVATED TRAINS OVER THE NEW WILLIAMSBURG 
LRIDGE—The bridge department of the city of New York has an- 
nounced that elevated trains will be in regular operation next spring 
on the Williamsburg bridge. A spur wi:] connect the Brook.yn 
elevated system with the Williamsburg end of the bridge, and work 
will be begun on this new structure very soon. The cost will be 
borne jointly by the Brooklyn Rapid Transit Company and the city 
of Brooklyn. 


GERMAN ELECTRIC LOCKOUT—Despatches received from 
Berlin, Germany, announce that the Allgemeine Elektricitits Gesell- 
schaft and the Siemens & Halske Company have decided to shut. 
down their works and stop the employment of about 10,000 of their 
hands. This will affect the cable works of the Allgemeine company 
on the upper Spree, and the dynamo works of Siemens & Halske 
at Charlottenburg. It is said that the workmen contend that, owing 
to the high price of wheat and other articles, their wages are in- 
sufficient. The electrical companies of Berlin employ at least 60,000 
men. 


INDIANA ELECTRIC RAILWAYS—A recent compilation of 
statistics concerning Indiana electric railways places the capitaliza- 
tion of the twenty-two principal companies in the state, showing a 
total authorized capital of $128,350,000 with a total issue of $103,- 
947,500. This is divided into stock outstanding of $54,217,500, and 
bonds issued of $49,730,000. The interest at five per cent on the 
bonds amounts to $2,486,500. The net earnings last year were 
$3,025,000. The twenty-two systems include a total mileage of 1,207 
miles in operation. By the close of the current year this will be 
increased to about 1,500 miles. The gross earnings of all roads in 
the state reporting last year were $6,839,012. The operating expenses 
were $3,813,171, leaving net earnings of $3,025,841. 


TROLLEY LINE BETWEEN NEW YORK AND CHICAGO— 
Announcement has been made of efforts of New York, Chicago and 
Indianapolis capitalists to bring about an organization with a capital 
of $75,000,000, to merge a number of street railway lines into a single 
system linking Chicago with New York. Efforts have been made 
to purchase the Chicago Electric Traction Company, and it is under- 
stood that this system has now been sold to a syndicate of Indiana 
capitalists. The proposed route is over the Chicago Electric Traction 
Company’s line to Harvey, Il].—twenty-nine miles; from Harvey to 
Kankakee, Ill., by way of the Chicago & Southern Traction Com- 
pany’s system; from Kankakee to Lafayette, Ind., by the Indiana- 
polis, Lafayette & Western; from Lafayette to Indianapolis by way 
of the Indianapolis & Northwestern Traction Company; from In- 
dianapolis to Columbus, Ohio, by the Indianapolis & Eastern Rail- 
way; from Columbus to Toledo, Ohio, by the Columbus & Eastern: 
from Toledo to Cleveland over the Lake Shore Electric Company, 
and from Cleveland to Buffalo over the Cleveland, Painesville & 
Eastern Railway. Between Buffalo and New York the route has not 
yet been determined upon. It is expected that certain lines of the 
Public Service Corporation of New Jersey will be utilized. 


NEW NORTH RIVER TUNNEL—The Interstate Tunnel Railway 
Company of New York, and the Interstate Tunnel Railway Com- 
pany of New Jersey have filed articles of incorporation at Albany 
and Trenton. These companies have been organized to construct a 
tunnel under the North river, from a terminus in Jersey City, at 
Erie and Twelfth streets, to a terminus under Chambers street be- 
tween Broadway and the Brooklyn bridge terminal in the borough 
of Manhattan. The system is to provide better means of communi- 


CURRENT ELECTRICAL NEWS 


Vol. 47—No. 14 


cation between the business parts of the city of New York aud the 
territory served by the Public Service Corporation of New Jersey. 
This company operates lines in the counties of Hudson, Essey, 
Passaic, Union and Middlesex. The system embraces about 550 
miies of track. The Public Service Corporation proposes to supple- 
ment its existing facilities in New Jersey by a new, direct, high- 
speed line from Newark, with communication without changes to 
the proposed tunnel in Jersey City, thus affording direct transporta- 
tion from its terminus in Newark to the City Hall in New York in 
fifteen minutes. The projected tunnel will almost parallel the tunnel 
constructed by W. G. McAdoo between Jersey City and Church and 
Cortlandt streets, New York city. The McAdoo tunnel is owned by 
the Hudson companies, four of whose directors are directors of the 
Interborough Rapid Transit Company. The backers of the Inter- 
state Tunnel Railway Company are also interested in the Metro- 
politan Street Railway Company. The Interstate Tunnel Railway 
Company of New Jersey is incorporated with an authorized capital 
stock of $7,500,000. The incorporators are Thomas N. McCarter, 
Charles A. Sterling, Albert B. Carlton, Mark T. Cox, John B. Mc- 
Donald, Herbert H. Vreeland, John D. Crimmins, Robert A. C. 
Smith and Henry D. McDonald. 


NEW INCORPORATIONS. 
RALEIGH, N. C.—Rose Hill Telephone Company, Duplin County. 


$10,000. 


FAIRFAX, MO.—Fairfax Telephone Company. 
$18,000 to $24,000. 


DULUTH, MINN.—Hibbing Water, Light and Power Company. 
Changed to Crowley Blectric Company. 


PORTLAND, ME.—Windham Telephone and Telegraph Com- 
pany. $10,000. President, J. Hacker Hall, treasurer, Hiram C. 
Hawkes. 


GUTHRIE, OKLA.—Quay Rural Telephone Company, Quay. 
$2,000. Incorporators: J. W. Shipley, of Hutchinson; P. H. Stultz, 
C. M. Prowant. 


ALBANY, N. Y.—Camden Home Telephone Company, Camden, 
Oneida County. $25,000. Directors: J. F. Stockwell, Oswego; B. D. 
Stone, A. C. Woodruff, Camden. 


INDIANAPOLIS, IND.—Valparaiso Lighting Company, Val- 
paraiso. $150,000. Directors: C. H. Geist, C. B. Kelsey, H. W. 
Noble, Edward Clifford, D. S. Davis. 


MADISON, S. D.—Sioux Falls Interurban Electric Railway Com- - 
pany. $500,000. Incorporators: R. F. Brown, J. F. Bleeg, Eugene 
Saenger, G. W. Abbott and George W. Pettigrew. 


COLUMBUS, OHIO—The Newark, Utica & Mount Vernon Trac- 
tion Company. $10,000. Incorporators: C. S. Morse, F. A. Crane, 
Frank L. Beam, Dwight Sapp and A. J. Wilson. 


SCRANTON, PA.—Northern BEPlectric Street Railway. $15,000. 
Directors: Frederick E. Scott, M. J. Murray, Jr., of Scranton; H. 
D. Jones, of Harrisburg, and C. P. Adams, of Carlisle. 


JEFFERSON CITY, MO.—Sikeston Ice, Light and Power Com- 
pany, Sikeston. $25,000. Incorporators: Charles D. Matthews, Jr., 
Edward C. Matthews, Joseph E. Armstrong, Reese B. Boyce and 
J. Handy Moore. 


COLUMBUS, OHIO—Illinois & Indiana Electric Railway Company. ` 
To construct an electric railway from East St. Louis easterly and 
southeasterly through the counties of St. Clair, Washington, Clin- 
ton and Marion to Centralia, Ill. $2,500. Incorporators: F. J. 
Kerrus, Jerry J. Kane and others. 


MONTGOMERY, ALA.—North Alabama Railway, Light and 
Power Company, Albertsville. To build an electric line in DeKalb, 
Etowah, Marshall and other counties that may later be determined 
upon. $100,000. Incorporators: J. G. Elrod, W. A. Elrod, W. M. 
Coleman, George M. Rains, T. B. McNaron and Boykin & Brindley. 
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PERSONAL MENTION. 


MR. HOWARD S. REYNOLDS has taken formal charge of the 
Helena (Mont.) Light and Traction Company. 


MR. CARROLL BAKER, youngest son of Mr. E. B. Baker, for- 
merly general superintendent of the Southern New England Tele- 
phone Company, died at Las Vegas, N. Mex., last week. 


MR. HOWARD H. BALLIETT has accepted a connection with 
the sales department of the St. Marys Incandescent Lamp Com- 
pany, of St. Marys, Pa. This company has been organized recently 
to manufacture incandescent lamps on an independent basis. 


MR. H. C. SPAULDING, assistant sales manager of the Triumph 
Electric Company, Cincinnati, Ohio, reports that the business of the 
New York office, 39 Cortlandt street, has been very brisk and that 
the company is continually enlarging its distribution in this field. 


MR. V. C. GILPIN, who has a most extensive acquaintance among 
electrical people, has finished the special work in which he was 
engaged with the Perkins Electric Switch Manufacturing Company, 
and will open an office at 39 Cortlandt street, New York city, for 
the representation of electrical manufacturers. 


MR. R. T. McCOMAS, assistant generai manager of the Cincin- 
nati & Suburban Telephone Company, Cincinnati, Ohio, was a visitor 
in New York this week. While here a private banquet was tendered 
him by Captain W. L. Candee, of the Okonite Company. Among 
other old-timers present were Messrs. Henry W. Pope and Geo. T. 
Manson. Cincinnati now has over 30,000 Bell telephones in use, and 
fully sixty per cent of them are in residences. In respect to the use 
of residence telephones, Cincinnati is said to be in the lead of any 
city of its population. 


PROFESSOR R. W. HARGRAVE has been appointed to the chair 
of electrical engineering in the Georgia School of Technology. Pro- 
fessor Hargrave graduated from Rollins College, Georgia, and has 
had a practical experience in mechanical work extending through a 
period of six or eight years. Following his practical work, he en- 
tered the University of Wisconsin, and after a four years’ course 
graduated in mechanical and electrical engineering. Upon gradua- 
tion he was appointed an instructor in the University of Wisconsin, 
where he remained three years, at the same time taking a post- 
graduate course in electrical engineering. For three years he was 
associated with the Genera] Electric Company, and in the fall of 1904 
accepted an assistant professorship in the University of Michigan. 
It is from this position that he goes to the Georgia School of Tech- 
nology. 


MR. WILLIAM M. ROTHSCHILD, 
who has been elected president 
and general manager of the St. 
Marys Incandescent Lamp Com- 
pany, St. Marys, Pa., was born 
in Frankfort-on-the-Main, Germany. 
He came to America some fifteen 
-years ago and has ever since been 
identified with the electrical in- 
dustry. For nearly two years, up 
to July of the present year, he 
was general manager and treas- 
urer of the Independent Incandes- 
cent Lamp Company, of Cleveland, 
Ohio. For the previous five years 
he was general sales agent of the 
Fostoria Incandescent Lamp Com- 
pany, Fostoria, Ohio. Because of 


MR. WILLIAM M. ROTHSCRILD. 
his knowledge of the intricacies of the technical and commercial 
sides of the electrical business, he has been successful in enlisting 
the cooperation of a number of substantial Pennsylvania capitalists 
in his new company. 


ELECTRICAL SECURITIES. 

A perusal of the list of prices of securities at the end of the 
week would indicate that all along the line there had been slight 
declines. As a matter of fact prices held very steadily up to the 
last day of the week, when there was a little rush to cover, with 
a consequent slight drop in prices bid for prominent industrials. 
A notable exception to this, however, was United States Steel and 
some of the tractions. The decline, however slight, is hardly in 
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agreement with the general business sentiment. Everywhere confi- 
dence and buoyancy continue to rule. The grain crops are taken 
to be assuredly bountiful, and bank clearings, railway earnings 
and similar indices point out a condition of prosperity. Within 
the past two weeks several railroad systems have made public the 
reports for their fiscal year, all of which have been eminently 
satisfactory. Another improving circumstance is also witnessed 
in the raising of new capital in many quarters for the expansion 
and betterment of existing plants. With the steel-makers complain- 
ing of a glut of orders and the labor situation apparently well 
in hand, there is every evidence that this will be a rousing good 
winter from every point of view. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 23. 


New York: Closing. 
Brooklyn Rapid Transit...............0.000. 6914 
Consolidated Gas.......... ccc cc cee we wees 182 
General Blectric........... ccc cc ecw eee eee 179 
Interborough Rapid Transit................ 214 
Kings County Electric................ece00. 200 
Manhattan Elevated................ ccc cece 165 
Metropolitan Street Railway................ 128 
New York & New Jersey Telephone........ 168 
Westinghouse Manufacturing Company...... 180° 


Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 214 per cent 
on the preferred and the assenting and non-assenting stocks, payable 
October 10. 

The income account for the year ended June 30, 1905, of the 
Interborough Rapid Transit system, including the operations of the 
subway division for eight months and five days, is as follows: 
gross, $16,837,370; expenses, $7,397,384, leaving net of $9,439,986; 
other income, $491,040, a total of $9,931,026; interest, rent, etc., 
$3,647,105, leaving a balance of $6,283,921; 7 per cent on Manhattan 
Railway stock, $3,864,000, making the net increase $2,419,921; less 
dividends of $2,362,600; surplus, $57,421, as compared with $1,225,726 
for 1904. 


Boston: Closing 
American Telephone and Telegraph.......... 141 
Edison Electric Illuminating................ 250 
Massachusetts Electric...............ccceeee 59 
New England Telephone.................... 135 


Western Telephone and Telegraph preferred 97 


A dividend of $1.50 per share will be paid October 16 to stock- 
holders of record of the American Telephone and Telegraph Company 
at the close of business on September 30. The transfer books will 
be closed from October 2 to 14, inclusive. The company’s instru- 
ment statement for August is as follows: gross output, 127,928; re- 
turned, 58,390; net output, 69,538. The total number of instruments 
now outstanding is 15,215,098. 


Philadelphia: Closing 
Electric Company of America............... 11 
Electric Storage Battery common............ 85 
Electric Storage Battery preferred........... 85 
Philadelphia Electric..............ccccceeee 8% 
Philadelphia Rapid Transit................. 28 
United Gas Improvement...............e000. 9814 


At the Philadelphia Rapid Transit Company’s annual meeting 
P. A. B. Widener and George H. Earle, Jr., were reelected directors, 
two directors being elected each year. The stockholders approved the 
leases of several small lines of which the company owns all the 
stock. The annual report of the Philadelphia Rapid Transit Com- 
pany for the year ended June 30, 1905, shows that the receipts from 
all sources were $16,374,626, and the cost of operation, licenses, 
taxes and fixed charges, $16,266,416, leaving a net profit of $108,210. 
There was built during the year 28.72 miles of new road which is 
now in operation. The total trackage of the system is now 554 
miles. 

Directors of the Electric Storage Battery Company have declared 
the regular quarterly dividend of one and one-quarter per cent on 
both stocks, payable October 2 to stockholders of record Septem- 
ber 28. | 


Chicago: Olosing 
Chicago Telephone...............ccccccecce 138 
Chicago Edison Light................eeee0. 159 
Metropolitan Elevated preferred............. 70 
National Carbon common................00% 60 
National Carbon preferred.............e.0008 11614 
Union Traction common..............eecee8 814 


Union Traction preferred....... Dea ote appa. 37 
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TELEPHONE AND TELEGRAPH. 


TANGERINE, FLA.—A telephone line is being built to Lellwood 
and Tangerine. 


GREENSBURG, PA.—The Bell Telephone Company has extended 
its system from Irwin to Stewartsville. 


MIDDLETOWN, N. Y.—The Middletown Telephone Company 
will erect a line from Middletown to Goshen. 


EASTON, N. Y.—The Easton Telephone Company has completed 
a line connecting Johnsonville with twenty miles of the surround- 
ing district. 


WINNIPEG, MANITOBA—The Bell Telephone Company has 
over 5,000 subscribers in Manitoba, about 500 of whom have been 
added since July 1. 


MARQUETTE, MICH.—The Michigan Telephone Company has 
completed the work of installing a central energy system at 
Escanaba, at a cost of $40,000. 


GLOUCESTER CITY, N. J.—The rural telephone system of 
Gloucester County now has over 500 subscribers. During August 
eighty-five telephones were installed. 


ALLENTOWN, PA.—A number of farmers of Vera Cruz and 
Limeport will construct a telephone line to Hosensack, where it 
will connect with the present system. 


CAMDEN, N. Y.—The Camden Telephone Company at a recent 
meeting elected the following officers: president, L. P. Havlin; vice- 
president, B. D. Stone; secretary, B. S. Osborne; treasurer, M. 
Stanley. 


BLOOMINGTON, ILL.—The Central Union Telephone Company 
is arranging to connect Bloomfield, Bloomington, Nashville and Co- 
lumbus, via the Calvert station. Spencer and Ellettsville are also 
to have service. 


ADA, MINN.—The Norman County Telephone Company has 
assumed control of the Ada exchange and reduced the rates on tele- 
phones. Connection with cooperative lines in the county will be 
perfected in the near future. 


HARVEYVILLE, PA.—The new Harveyville telephone system 
has been merged with the Farmers’ Telephone and Supply Com- 
pany. Connection will now be had with the Pennsylvania Tele- 
phone Company’s line at Benton. 


LOWVILLE, N. Y.—The Black River Telephone Company, of 
Lowville, has purchased the Citizens’ Telephone Company, of Black 
River, and added it to its system. The Citizens’ Telephone Com- 
pany has an exchange of fifty-seven telephones. 


SHERMAN, TEX.—At a meeting of the directors of the recently 
organized North Texas Telephone Company final arrangements were 
made for the construction of the proposed line from Sherman to 
Gainesville, via Southmayd, Pottsboro and Woodbine. 


BAINBRIDGE, N. Y.—At the meeting of the Bainbridge & Guil- 
ford Telephone Company the following officers were elected: presi- 
dent, Otto Ives; secretary, C. N. Smith; treasurer, Oscar Fletcher; 
directors, G. J. Spohn, Alvin Sherwood and S. A. Reynolds. 


ALLENTOWN, PA.—The management of the Consolidated Tele- 
phone Companies, of Pennsylvania, has arranged to make many 
much-needed improvements to the independent system in Allentown. 
The principal of these is an automatic switchboard, costing $68,000. 


OSWEGO, N. Y.—The Ontario Telephone Company has filed with 
the county clerk a mortgage for $200,000.: The mortgage is given 
to the United States Guaranty and Trust Company, of New York, 
and was filed by Elisha B. Powell, attorney for the company. It 
is given to provide for proposed improvements. 


UTICA, N. Y.—The Home Telephone Company has inaugurated 
a direct service between Utica, Amsterdam, Schenectady, Troy, 
Albany, Saratoga, Glens Falis and other places in eastern New York. 
The new territory to which Home telephone subscribers now have 
access includes 275 stations, having over 16,000 telephones. 


WARREN, OHIO—A deal has been completed whereby the 
stock held by Warren people in the Home Telephone Company, of 
Jamestown, N. Y., has passed into the hands of an eastern syndi- 
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cate represented by T. F. Lane. The Jamestown company was 
organized about six years ago and has about 3,000 telephones. 


TROY, N. Y.—The Hudson River Telephone Company has se- 
cured control of the Franklin Telephone and Telegraph Company, 
operating the telephone system in Saranac Lake. The parent con- 
cern of the Franklin is the Adirondack company, which was incor- 
porated in 1899 with a capital of $5,000, was later increased to 
$12,000 and recently to $25,000. 


CLEVELAND, OHIO—Cleveland and Cincinnati will soon be 
connected by telephone. It is learned that the Big Four will extend 
its system, which was installed between Cleveland and Galion and 
between Galion and Bellefontaine eight months ago. It is now 
the plan to install telephone service over the telegraph wires from 
Galion to Cincinnati, also from Springfield to Sandusky. 


SAN ANTONIO, TEX.—The petition of the Bandy Telephone 
Company to erect a telephone line on the Bandera road has been 
granted by the county commissioners. The new line will extend 
a distance of fifty miles from San Antonio to Bandera and will 
connect with all outlying towns and ranches between these two 


points in Bexas and Bandera counties which have no telephone 
service. 


PADUCAH, KY.—The property of the People’s Independent Tele- 
phone Company has been sold to foreclose a mortgage for $252,000, 
held by the People’s Bank, of Wilkesbarre, Pa. E. L. Barbour, of 
Wauseon, Ohio, was the highest bidder, getting the plant for $80,- 
000. The sale was a necessary formality before the plant could be 
taken over by the Paducah Home Telephone Company, recently 
organized for the purpose. 


ROME, N. Y.—I. H. Griswold and T. M. Brush, directors of the 
Rome Home Telephone Company, have resigned, and their places 
have been filled by the election of George L. Fuller, of Rochester, 
and C. H. Poole, of Utica. The company expects to expend about 
$5,000 in improving and extending its lines. A. L. Ketcham has 
been appointed assistant superintendent and secretary of the com- 
pany in charge of the local exchange. 


DRYDEN, N. Y.—The Northern Tioga Telephone Company has 
made a five-year contract with the Bell company for outside con- 
nections. The Northern company has heretofore been unable to 
connect with Owego. Under the contract the Bell company closes 
its offices at Newark Valley, Berkshire, Richford and Harford Mills. 
The independent company will conduct its local offices and busi- 
ness the same as before and receive its own rentals and tolls. 


CHARLOTTE COURT HOUSE, VA.—The stockholders of the 
Central Telephone Company held their annual meeting at Char- 
lotte Court House. The old officers of the company were all re- 
elected, and are as follows: president, W. H. Smith; general mana- 
ger, W. G. Williams; secretary and treasurer, John B. Faris. The 
company has extended its line to Lynchburg and has connections 
with the city system. It also has connections with several other 
telephone systems. 


LEWISTON, PA.—A telephone line has been completed by mer- 
chants and professional men of McVeytown on the one side and 
thirty-five farmers of Bratton township on the other. Wires are 
strung throughout the highways of the entire township. The 
project was that of Milton Harshbarger and E. S. Kauffman, both 
residents of the township. They agreed to furnish the wire and 
pay the expense of stringing it if the farmers would furnish the 


poles and pay for the expense of setting them. In addition to ` 


this each subscriber pays five dollars per year rental for his tele- 
phone. l 


MILWAUKEE, WIS.—The consolidation of the Valley Telephone 
and Telegraph Company, of Green Bay, and the Fox River Valley 
Telephone Company, of Appleton, has been formally perfected with 
the following list of officers: president, J. S. Van Nortwick, Apple- 
ton; vice-president, W. E. Fairfield, Green Bay; secretary, J. P. 
Hoeffel, Green Bay; treasurer, W. F. Hayes, Chicago; directors, 
L. C. Schilling, W. E. Fairfield, Green Bay; C. F. Spaulding, W. F. 
Hayes, Chicago; W. F. Davis, Milwaukee; J. S. Van Nortwick, 
J. M. Baer, J. McNaughton, D. E. Reese, Appleton. The company 
decided to start work on the main toll line between Green Bay 
and Appleton as soon as the necessary arrangements can be made. 
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KAUKAUNA, WIS.—Owing to the lack of support at the Green 
Bay end of the proposed line from Madison to Green Bay, the north 
end of the road will be extended from Appleton junction north 
through Shawano to Crandon on the Soo Railroad. 


TRENTON, N. J.—The Perkasie-Doylestown trolley line has com- 
pleted its survey and has secured nearly all the rights of way. 
Work will be started as soon as possible. The company has $200,000 
common stock; $300,000 preferred stock, and is bonded in the sum 
of $500,000. 


MUNCIE, IND.—Contracts have been closed by the Indianapolis, 
New Castle & Toledo Traction Company for the right of way not 
already secured for the Muncie-New Castle division, and officers of 
the company state that the work is to be started within a month and 
possibly sooner. 


OAKLAND, CAL.—The Oakland Traction Company has been 
granted a franchise. The ordinance provides that the company 
shall pay two per cent of the gross receipts of the line into the city 
treasury after the expiration of five years. The company will not 
be allawed to carry freight. 


NEENAH, WIS.—The Wisconsin Traction, Light, Heat and Power 
Company, of which John I. Beggs, of Milwaukee, is the head, is 
making a survey around the lake from Brighton Beach to Clifton 
and Fond du Lac for an electric road. It is proposed to operate this 
line in connection with the lines running between Neenah and 
Kaukauna. 


CAMDEN, OHIO—Directors of the Interstate Traction Company, 
which is projecting a traction road from Dayton to Connersville, 
Ind., via the Soldiers’ Home, Farmersville, Camden and Liberty, 
Ind., at a recent meeting decided that work would begin this fall, 
and perhaps be completed by July 1, 1906. H. E. Long, of Dayton, 
was elected manager, and J. D. Borriff, secretary. The work will 
be pushed rapidly. 


WARSAW, N. Y.—The extension of the Buffalo & Susquehanna 
Railroad from Wellsville to Buffalo is nearing completion. Work is 
being pushed on the road from Belfast to Arcade. The connection 
with Buffalo, pending the completion of the road from Arcade, will 
be made by means of the Buffalo, Arcade & Attica Railroad, which 
the Buffalo & Susquehanna people have recently acquired, con- 
necting with the Erie Railroad at Attica. 


ANDERSON, IND.—The Indiana Union Traction Company has 
completed all work on its new nine-mile extension from Anderson 
to Middletown, by way of Mounds Park. Since the Middletown 
line has been in operation interurban cars have been running on a 
ninety-minute schedule to Middletown and return. The time will 
be reduced to one hour. Between Anderson and Mounds Park local 
cars make twenty-minute trips. 


TOLEDO, OHIO—The Patrick Hirsch Construction Company has 
placed all contracts for the building of the Toledo, Ann Arbor & 
Detroit, and the work is being pushed. Arbuckle-Ryan & Company, 
of Toledo, has been awarded the contract for placing the steam 
plant for the operation of the power-house at Petersburg. The con- 
tract for the electrical equipment has been let to the General Electric 
Company, and the cars will be furnished by the Niles Car Company. 
of Niles, Ohio. About four miles of track have been laid in the 
vicinity of Petersburg. 


WASHINGTON, PA.—An important link in the connection of 
Pittsburg and Wheeling by trolley has been provided for by the 
organization of a company to build a line from Washington to Clays- 
ville, eight miles. Back of the scheme are D. M. Clark, J. R. Kuntz, 
W. P. Chambers, J. Y. Scott, J. L. Thistle and E. A. Willetts. The 
proposed road will start at Main street, Washington, strike west- 
ward to Crothers, on the Baltimore & Ohio Railroad, and almost 
parallel this line into Claysville. At the latter point it will connect 
with the extension of the Wheeling & Elm Grove road. which is to 
be completed in a few months. At the Washington end it will be 
extended eighteen miles to Finleyville to meet the Pittsburg & Char- 
leroi line. An application for a charter has been made and as soon 
as the necessary papers are secured right of way will be got and the 
construction of the road hastened as much as possible. 
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ELECTRIC LIGHTING. 


HOUGHTON, MICH.—The plans for the new municipal electric 
lighting plant for the village of L’Anse have been .completed. 


EDWARDSVILLE, Il.L..—Divernon is to have an electric lighting 
plant, the village board having closed a contract for its installation. 


AMESBURY, MASS.—George E. Gale, of Boston, has purchased 
a controlling interest in the Amesbury Electric Lighting Company. 


DOVER, N. J.—The Morris County Traction Company is nego- 
tiating for the purchase of the plant of the Dover Electric Light 
Company. 

MONROE, MICH.—By a vote of 460 to 102 the city rejected the 
proposition to sell the municipal lighting plant to the General 
Construction Company, of Detroit, for $25,000, with a ten-year con- 
tract and franchise. ' 


LOCKPORT, N. Y.—The Lockport Gas and Electric Light Com- 
pany has agreed on a contract, which was duly executed with the 
Niagara, Lockport & Ontario Power Company, whereby the light 
company will take power from the power company, commencing 
November 1, 1905. 


CHICAGO, ILL.—N. W. Halsey & Company and Howard, Sim- 
mons & Company have purchased $1,400,000 Western United Gas 
and Electric Company first refunding mortgage five per cent goid 
bonds. This company owns and operates plants Įpcated at Joliet, 
Aurora, Elgin and La Grande. 


ELGIN, ILL.—The installation of new arc lamps under the 
traction company contract has been begun. According to the terms 
of the lighting contract, entered into February 20, the traction com- 
pany is to make a cut of ten doliars per lamp on the new ones, 
making the price per year forty-eight dollars, as against fifty-eight 
dollars per year for each of the 247 lamps in use when the contract 
was signed. 


OGDENSBURG, N. Y.—A meeting of the stockholders of the 
St. Lawrence River Power Company was held recently, for the 
purpose of getting the consent of the stockholders to the creation 
and issue of twenty-year first mortgage bonds on the property of 
the company, for the sum of $1,500,000. The meeting voted to give 
the mortgage. This money is to be used in making improvements 
on the canal, and part of this work is in progress now. Other and 
greater improvements are in contemplation. 


MANCHESTER, N. H.—The latest acquisition of the Manchester 
Traction, Light and Power Company in the way of power privileges 
is the purchase of the mill property, dam and water rights of the 
P. C. Cheney Company’s pulp mill, at Grasmere. The mill and dam 
are about half-way between Kelley’s and Gregg’s falls on the 
Piscataquog river, at both of which places the Manchester company 
has electric power stations. The waterfall at the Cheney dam is 
twelve feet. The company now controls about all the available 
power privileges about Manchester outside those of the Amoskeag 
corporation. It has reached out as far north as Bow and Pembroke, 
where Garvin’s falls are located, and has besides the stations at 
Gregg’s and Kelley’s falls, a substation at Hooksett. 


ST. LOUIS, MO.—The National Light and Improvement Company, 
having its principal offices in the Bank of Commerce Building. 
St. Louis, Mo., owns and operates several gas, electric light and street 
railway companies in the Southwest. The company was originated 
in May, 1905, with a full paid capital stock of $2,000,000, and an 
authorized capital of $10,000,000. The company, in addition to 
operating properties owned by it, is prepared to finance gas, electric 
light, street railway and water works properties, and to assist the 
management of such properties in valuing them for the purpose of 
issuing bonds, in arranging consolidations, and in adding to existing 
equipment or reconstructing throughout such properties. A list 
of the officers and directors of the company follows: officers— 
Henry C. Scott, president; S. M. Dodd, vice-president: C. W. Koiner, 
secretary and treasurer. Directors—Henry C. Scott, president 
Lac‘ede Power Company, St. Louis; S. M. Dodd, president American 
Brake Company, St. Louis; Thomas H. West, president St. Louis 
Union Trust Company, St. Louis; George L. Edwards, of A. G 
Edwards & Sons, bankers, St. Louis; C. S. W. Packard, president 
Pennsylvania Company, Philadelphia; W. Hinckle Smith, of E. B. 
Smith & Company, Philadelphia; George B. Post. Jr., of Post & Flagg. 
New York. 


530 ELECTRICAL REVIEW 


INDUSTRIAL ITEMS. | 


THE COLUMBIA BATTERY COMPANY, Milwaukee, Wis., has 
been formed to manufacture storage batteries for electric vehicles. 


THE DE LA VERGNE MACHINE COMPANY, New York city, 
has published a Peabody table of the properties of saturated steam. 
This is to be distributed by mail. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., is 
distributing two bulletins, Nos. 355 and 357, describing direct- 
current belt-driven generators and Christensen air-brake equip- 
ments, respectively. 


W. R. BRIXEY, 203 Broadway, New York city, manufacturer 
of “Kerite” wires and cables, is distributing to patrons a glass 
desk weight, embellished with a very good photograph of that 
well-known gentleman. 


THE REEVES ENGINE COMPANY, 85 Liberty street, New 
York city, through its Chicago manager, Mr. Joseph B. Hall, has 
arranged with the Dwyer Heating and Plumbing Company, St. Paul, 
Minn., to handle the territory tributary to St. Paul. F. J. Spriggs, 
M. E., will be in charge of engineering matters for the Dwyer 
company. A 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt street, 
New York city, is again calling attention to some of the special 
features of the Faraday skeleton bell. This time the descriptive 
matter concerns the frame of the bell which is reenforced with a 
number of ribs to prevent the casting from cracking or breaking 
when secured to an uneven wall. l 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, Rochester, N. Y., reports having closed contracts for 
switchboards for the following places: Mount Pleasant, Ill.; Hunter, 
N. D.; Union, Wis.; Harris, Pa.; Des Moines, Iowa; Roann, Ind.; 
Tower Hill, Ill.; Olathe, Kan.; Rochester, N. Y.; Truro, Iowa; 
Kalama, Wash., and a number of cities in Minnesota. 


THE F. BISSELL COMPANY, 226-230 
Huron street, Toledo, Ohio, has adopted 
a unique trade-mark shown herewith. This 
trade-mark will be used in all the adver- 
tising of the owner and will be adopted 
as a distinguishing mark on all the com- 
pany’s manufactured product. 


THE WELLMAN-SEAVER-MORGAN COMPANY, Cleveland, 
Ohio, has issued a new catalogue designated as section D descrip- 
tive of charging and manipulating apparatus for iron and steel 
works equipment. The work is handsomely illustrated, and, in 
addition to views of single pieces of apparatus, there are numer- 
ous typical illustrations of plants in active service. A large ma- 
jority of this apparatus is electrically driven and controlled, and 
the book is worthy of careful study. 


THE AUTOMATIC VENTILATOR COMPANY, 100 Broadway, 
New York city, has secured the adoption of its automatic ventilator 
by the Philadelphia Rapid Transit Company. Forty steel cars, built 
by the Pressed Steel Car Company, each car equipped with twelve 
sets of ventilators, have been ordered. Sixty additional cars will 
be secured later on, similarly equipped, making 100 in all. This 
ventilator is being adopted by a number of steam roads, and is re- 
ceiving commendatory attention throughout the country. Mr. J. H. 
Carson is the general] sales manager. 


MACHADO & ROLLER, INCORPORATED, 203 Broadway, New 
York city, has established a branch office in the Monadnock Build- 
ing, Chicago. The office will be in charge of Mr. H. I. Shire, 
formerly of the New York office. It is intended to carry a large 
and varied assortment of the standard Whitney instruments so as 
to be able to make prompt deliveries to the local trade. Secondary 
standards for comparison purposes will be kept on hand at the 
Chicago office, and there will also be facilities for making simple 
repairs. The company was led to open this branch by the rapidly 
increasing popularity of the Whitney instruments and the increased 
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demands for other lines which the company handles in that sec- 
tion of the country. 


THE AMERICAN SILK MANUFACTURING COMPANY, 311 
Walnut street, Philadelphia, Pa., makes a specialty of producing silk 
waste products for machinery wipers for power plants of every de- 
scription. This material is claimed to be impossible of spontaneous 
combustion, even if piled up in a heated and oily condition. By 
means of a special washing compound the wipers may be used 
over and over again, and the material is said to clean the apparatus 
very thoroughly, possessing features, the manufacturer claims, which 
place it in advance of cotton waste for this service. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has placed on the market an electrical cigar-lighter. This is 
described in a neat folder which has been issued quite recently. 
Other material from the publication bureau of the General Electric 
Company describes electrolier key and keyless sockets, G. E. stand- 
ard key and keyless sockets, concentric diffuser for incandescent 
lamps, enclosed fuse cutouts and fuses, the Thomson high-torque 
induction test meter, new high efficiency, high candle-power incan- 
descent units, the synchronism indicator and generating station 
and substation switchboards for continuous-current railway systems 
operated from three-phase generators. A valuable publication is 
entitled “Electricity vs. Steam for Train Haulage.” This contains 
an article by W. B. Potter entitled “Developments in Electric Trac- 
tion,” and an article by L. R. Pomeroy entitled “The Electrification 
of Trunk Lines.” | 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, has 
recently completed a high-frequency alternator for laboratory ex- 
perimental work for the American De Forest Wireless Telegraph 
Company. The machine is of two kilowatts capacity, 110 volts, 


833 cycles. During extended tests this machine was run for hours 


as high as 5,000 cycles. In designing this generator the engineer- 
ing department adopted the inductor type, the laminated stationary 
armature having 200 slots and the rotor one-half that number of 
teeth. Especial attention was given to the mechanical design to 
ensure stability of all the parts. The rotor, which is twenty-five 
inches in diameter, was made of two rings of steel each forged 
from a solid piece of metal, the periphery being slotted to form the 
poles. These rings were shouldered and assembled on a heavy 
steel disc, through the hub of which passes a short heavy shaft 
of tool steel. Heavy phosphor-bronze bearings are used, lubri- 
cated by ring oilers. The machine, while of a somewhat novel 
appearance, is attractively constructed and handsomely finished. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, Il., 
announces a decided revival in its foreign business. Mr. J. W. 
Duntley, president of the company, has recently returned from 
Europe, where six weeks were spent. While abroad the Fraserburgh 
and Berlin factories were started up, and manufacturing arrange- 
ments perfected in Russia. These factories are now running in 
good shape, with sufficient business to keep them constantly occu- 
pied for several months. Mr. Duntley states that the foreign busi- 
ness promises, during the next few years, to rival the American 
business. The American factories are running to their maximum 
capacity night and day, and although a number of the latest im- 
proved automatic machines have recently been installed at each 
factory, the company is unable to keep pace with the business offer- 
ing. Further improvements are to be made at an early date. Mr. 
Duntley brought home with him several large orders, including 
orders for several hundred air-cooled Duntley electric drills. The 
bulk of the orders for electric drills are coming from fields here- 
tofore impossible to interest in the air tools. While in England 
and on the Continent tests were made with eminently satisfactory 
results. In addition to this foreign demand domestic enquiries, 
as noted above, are extremely heavy for all classes of tools and 
appliances as well as compressors, as many as forty compressors 
being quoted upon in a single day. Several large orders for com- 
pressors and tools have been received recently, among which are 
those for a 2,000-foot compressor for the Buffalo plant of the Ameri- 
can Shipbuilding Company; a 1,000-foot compressor for the Hunting- 
ton shops of the Chesapeake & Ohio Railroad, and a 1,200-foot 
compressor for the Norfolk & Western Railroad. There has been 
a total of 157 Franklin compressors sold during the past ninety 
days. 
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CANDLE-POWER RATINGS. 

Some discussion has arisen of late—or rather the old discus- 
sion has been renewed—regarding the proper rating of electric 
lamps. One side, with much show of reason, emphatically 
declares that the only proper rating is one based on the spherical 
candle-power—that is to say, the rating which is determined by 
the total amount of light given out by the lamp. The objection 
to this method of rating is that, unless very special apparatus 
be at hand, and be employed very carefully, the rating is apt to 
be not much better than one based on the mean horizontal 
Moreover, with a given type of lamp and one 
form of filament, the relation between the mean horizontal and 
the mean spherical candle-powers will, in general, be close 
enough for commercial] purposes. If lamps gave a constant out- 


put of light throughout their entire life, or if they all varied 


_in exactly the same way, there would be greater need for more 


exact ratings. On the whole, however, those in favor of the 


spherical candle-power rating seem to have the better of the 
argument. 

But there is another phase of the question which is often 
overlooked. Lamps of different types—such, for instance, as 
the arc and the incandescent, the Nernst and the Cooper Hewitt 
—do not give the same quality of light; hence, strictly speaking, 
even a spherical candle-power rating is not altogether satis- 
factory. What one wishes to know is not how much light a 
certain lamp gives, but how. much floor space or how large a 
room can be satisfactorily lighted by it. As a general thing, a- 
better distribution of light is obtained by many small units, 
rather than one large unit; and, on the other hand, the larger 
units are more economical. A spherical candle-power rating ia 
all right when one wishes to select from many lamps of the - 
same class; yet, if one went on the assumption that because a 
certain spherical candle-power with one type of lamp gave satis- 
factory illumination, an equivalent total amount of light, as 
determined photometrically, obtained in another type would give ` 
results equally satisfactory, he would often find himself at fault. 
The only safe comparative rating for all lights is one based on a 
satisfactory illumination of a certain ora nt on the total 


amount of light radiated. 


A GARDEN SUBSTATION. 

_ A troublesome problem of securing a proper location for a 
substation has been solved in a most ingenious way by a London 
electrical company. The Westminster Electric Supply Corpora- 
tion found it necessary to erect a substation within a certain 
locality, in order that this district might be given a aatisfactorv 
service; but an available site seemed at first unobtainable. There 
was, however, a lot, belonging to the Duke of Westminster, 
which was used as a private garden. The owner refused to se!l 
the lot except on the condition that a garden should form part 
of the building scheme. The condition was accepted by the 
company and met in the following ingenious way: the site was 
excavated, and a one-story substation placed in the basement. 
The roof of this substation, which is some eight feet above the 
street, is flat, and is laid out as a formal Italian garden. Seata 
are arranged at the sides; an avenue of trees, planted in tubs, 
stretches down the centre; a fountain plays at one part, and 
flower boxes are distributed at various points—the whole form- 
ing a beautiful garden. | 

The building itself, while possibly not Just, what would be 
selected for a substation, is still adapted admirably to ihe 
requirements. By digging the basement deep enough, a room 
of sufficient height has been obtained. Arched windows above 
the street level give light, and a ventilating system maintains a 
supply of fresh air and controls the temperature of the station. 
From the outside there is no suggestion whatever that tas 
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structure is anything more than a raised garden. It is a decided 
ornament to the street, and in no way detracts from the latter 
as a place of residence, as might a building constructed for use 
as a substation only, even though of handsome appearance. 
Possibly some similar method might be found advantageous for 
certain of our larger towns, where the necessities of the public 
service corporations frequently cause them to turn envious eyes 
on little public parks, which, to the citizens, have a value far 
beyond what they would bring in the market. 


THE GROWTH OF THE ELECTRIC LIGHT AND POWER 
INDUSTRY. 


An advance outline of a special report on central electric 
light and power stations has been sent out by the Bureau of the 
Census, Washington, D. C. This report covers the United 
States during the year 1902, and hence does not represent the 
condition at the present time. The report is chiefly of historical 
value, yet it gives some intimation of the importance of the 
industry at the present day. References to the marvelous develop- 
ment of the electrical industries have become almost trite, yet 
one can not read over a report of this kind without being 
impressed again with the extraordinary growth which has taken 
place. This industry, at the time of the report, represented an 
investment of nearly $750,000,000, which was the result of less 
than twenty-five years’ development. In 1881 eight electric 
lighting stations were put in operation. Five years later the 
number of new stations had risen to 100. Six years later 
the number was 247. In 1898, 277 new stations were started. 
After this the number of new stations has declined, because 
practically all the important cities and towns have been supplied, 
and because the modern station is far larger than the station 
of ten years ago and supplies a correspondingly larger district. 

In the year in which the census was taken there were 3,620 
central electric stations in operation, representing a cost of con- 
struction and equipment of over $500,000,000. These figures 
‘do not tell the whole story, for to supply the apparatus for this 
enormous investment, large electrical manufacturing establizh- 
ments were created, whose welfare depended upon the growth 
and prosperity of the electric lighting stations. | 

The amount of business done by the companies is in keeping 
with the capital invested. The income from the sale of current 
alone was over $84,000,000. They employed about 30,000 officers 
and laborers, who were paid over $20,000,000 in wages. 

The physical equipment is rated at 1,800,000 horse-power, 
about one-quarter of this being represented by water-wheels, 
and the remaining three-quarters by steam engines. There were 
in service about 12,500 dynamos of all kinds. One hundred and 
twenty-five thousand miles of wire had been erected or laid under 
ground. Four hundred and nineteen thousand arc lamps and 


18,000,000 incandescent lamps were in service. 

The stations had an output during the year of 2,500,000,000 
kilowatt-hours, corresponding to 3,300,000,000 horse-power- 
hours. The average output per day was nearly, 13,000,000 horse- 
power-hours, an amount of work which is approximately equiva- 
lent to what could be done if every man in the country spent the 
day turning a crank. 
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ALTERNATING-CURRENT SYSTEM ADOPTED FOR THE NEW 
YORK, NEW HAVEN & HARTFORD RAILROAD. 


The announcement made last week, that the New York, New 
Haven & Hartford Railroad Company had adopted the alternat- 


ing-current system for its suburban lines running into New 


York city, marks an important phase in electric railway develop- 
ment. A commission of engineers, on behalf of this company, 
Investigated the various systems available for the road, and 
finally decided that, in view of present tendencies, the alter- 
nating system promised best for its particular conditions. A 
contract was therefore entered into with the Westinghouse Elec- 
tric and Manufacturing Company for twenty-five locomotives 
equipped with the company’s new system. This will be the 
first application of alternating-current railway motors on a 
large scale. It is one which will test thoroughly the capabilities 
of the system. 

It will be remembered that the New York, New Haven & 
Hartford Railroad Company enters New York city over the 
tracks of the New York Central & Hudson River Railroad, 
which company has adopted the direct-current system for a zone 
reaching some thirty odd miles out from its terminus, Certain 
local conditions made it essential that the old method of hauling 
trains out of the city by means of steam locomotives be aban- 
doned, and as the only system which had been thoroughly tried 
at the time when a decision for a new motive power was necessary 
was the direct current, the New York Central very properly 
decided in its favor. This was only three years ago, but, due to 
the progress made in electric railway apparatus during this time, 
the New Haven road, which will use the same tracks, has adopted 
an entirely different system. The decision in favor of the alter- 
nating-current motor was possible because this motor can be 
operated over a direct-current line. Had the New York Central 
adopted an alternating-current system, the New York, New 
Haven & Hartford would have been forced to follow suit. 

The operation, side by side, of these two types of locomotives 
will offer an extraordinary opportunity for studying their com- 
parative performance, and much information of the. greatest 
value will doubtless be obtained; but it does not follow that 
a demonstrated superiority of one over the other would prove 
that the former is better than the latter for all conditions. 
The New York Central locomotives are of a very special type, 
which will be used here for the first time. The New Haven 
locomotives, while not as special, since they will be equipped 


` with motors similar to those used elsewhere, are, comparatively 


speaking, new machines, and can not be presumed to be in a 


final form. No electrical engineer doubts that both systems will 


perform the work for which they are intended satisfactorily, 
but he should be very careful in drawing any broad deductions. 


Further, the conditions of approach to New York are special, 


not as regards New York as compared with other cities, but as 
regards this section of the two roads entering New York. It 
does not necessarily follow that because these locomotives may 
haul their trains satisfactorily that either of the two systems 
could be applied with financial success throughout the entire road. 
On the other hand, as regards the entrance of railroads into 


October 7, 1905 


cities, the experience of New York will be of the greatest value. 
Entrances into some other large cities are also made through 
tunnels, and where this is the case, we may expect soon to see 
the steam locomotives displaced by electrics. This has already 


been done on the Baltimore & Ohio Railroad, at Baltimore, and © 


the electric system has been adopted by the Pennsylvania Rail- 
road for its New York terminus. Where a road gains the centre 
of the city over an elevated structure, the steam locomotive will 
probably persist for a longer time, but even there it is doomed 
and the road will be forced to follow the example of the city 
elevated roads. . 

The alternating-current system bases its claims for recog- 
nition on several features. The most important are the doing 
away with rotary converter substations, and the enormous 
reduction in the amount of copper required for transmitting 
the current. These are the weak points of the direct-current 
system, and were, in fact, the objections which limited its 
application except in a few cases to relatively short lines. The 
alternating-current motor is merely a machine which has been 
developed in order that we may do away with these obstacles in 
the way of electric railway extension. 


LOCAL SECTIONS OF ENGINEERING SOCIETIES. 

Following the example set by the American Institute of 
Electrical Engineers, the American Society of Civil Engineers 
is considering the advisability of establishing local sections in 
various cities, in order to bring together more frequently the 
members of the society residing at these points. Such local 
sections undoubtedly have great value, since they increase the 
interest of distant members in the society, increase its member- 
ship—and thereby its strength—and give an opportunity for the 
exchange of ideas. 

On the other hand, there are some disadvantages, and, in 
certain quarters, hope has been expressed that the Civil 
Engineers would not go on with the idea. It was said that 
local sections tend to make a society more exclusive and narrower, 
_and that no benefits will be gained which could not be obtained 
by membership in the general engineering societies which already 
exist at the most of our larger cities. There is some force in 
this criticism. It is unfortunately true that the members of 
one engineering society are apt to consider those who belong to 
a sister society as aliens. There has been a lack of cooperation. 
This condition has been remedied, to some extent, by the coopera- 
tion of three of the four important national societies in the 
construction of a common building, but a better understanding 
is desirable. Could not the advantages of local sections, without 
their drawbacks, be obtained by cooperation with the local 
society? There might be a regular meeting, say once a week, 
at which the different professions represented could take turns 
in discussing papers which had been presented before the national 
societies. The work of the local society need not be interfered 
with, but its recognition of the secondary meetings would prob- 
ably encourage the attendance of mechanical and civil engineers 
at the reading of purely electrical papers, and vice versa. Such 
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an outcome would be of the greatest value. It would bring 
together the different bodies—locally, at least; keep the mem- 
bers of one society informed as to the work of the other, and 
be helpful in many ways. We are apt to think of the different 
societies as representing entirely distinct professions. This is 
not strictly true, since they are all specialized branches of the 
one great profession of engineering and the broader the grasp 
which one has of the whole, the better is he fitted for his narrow 
work. 


THE NEW MAGIC. 

At the meeting of the British Association for the Advance- 
ment of Science, at Johannesburg, in the latter part of August 
last, a public lecture was delivered by Professor W. E. Ayrton, 
one of the distinguished founders of the profession of electrical 
engineering. 

Professor Ayrton’s theme was the distribution of power by 
means of electrical currents, as applied particularly to South 
African conditions. He introduced his subject, however, with a 
brief sketch of the early attempts to apply electrical power use- 
fully. It was at the Paris Exposition in 1881 that modern 
electrical engineering was born, and shortly afterward Punch, 
of London, published a cartoon exhibiting the young infant thriv- 
ing, and imbibing liquid nourishment from a storage cell, the 
title of the cartoon being “What Will He Grow To?” We are 
still accustomed to say, when we wish to give our imaginations 
full play: “what will he grow to?” Professor Ayrton, on the 
other hand, says: “what has he grown to? Aladdin’s ring and 
Aladdin’s lamp—whose slaves brought a fortune to him, and 
a fainting fit to his mother—were but poor magic makers com- 
pared with the ring evolved by Gramme and that boy Paccinotti 
—compared with the lamp constructed by those veterans, Edison 
and Swan. In the ‘Arabian Nights’ it is stated that Aladdin’s 
would-be uncle, the noted and learned African magician, knew 
that that within the wonderful lamp was not oil, and that he 
anticipated, by many centuries, the Johannesburg municipality, 
which, to reconcile the inhabitants to having the electric pressure 
in their houses raised from 110 to 230 volts, offer—like that 
other African magician—to give ‘new lamps for old.’ It is also 
described how the lamp enabled Aladdin to carry off the Princess 
Badroulboudour, and the wicked uncle to transport the palace. 
But electric traction has carried off whole neighborhoods out of 
cities into suburbs, and, by transporting hundreds of thousands 
daily, has helped to solve the problem of housing the working < 
class; while electric distribution of power has discovered, not 
caves of buried jewels, but waterfalls of ever-flowing wealth.” 

The accomplishments of modern engineering are as wonder- 
ful as the tales of the magicians of old; the greatest difference 
lies in the fact that to-day we measure time more accurately. 
and acknowledge that whatever we get must be paid for. Doubt- 
less, to the barbarian, who sees only the results, the triumphs 
of every-day engineering far surpass those of the most wonderful 
fairy story. That they do not seem so to us is because we are 
all of us magicians more or less. 
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THE BLECTRICAL NATURE OF MATTER 
| AND RADIOACTIVITY. 


BY HARRY 0. JONES. 
CHAPTER V. 
THE X-Rays. 


In 1896 a paper appeared by Roentgen, 
then of Wiirzburg, now of Munich, “On a 
New Kind of Radiation.” It was an- 
nounced that when an electric discharge 
is passed through a Crookes or Lenard 
tube, which ig nothing but a high-vacuum 
tube, there is given off from the tube a 
kind of radiation which was unknown up 
to that time, and which had most remark- 
able properties. Among these was the 
property of great ‘penetrability. The 
radiation passed through objects which 
‘were entirely opaque to light, and affected 
a photographic plate. When a photo- 
graphic plate was covered with perfectly 
black paper, or placed in a black wooden 
box, through which no light could pass, 
the plate was still affected by the newly 
discovered radiation. Indeed, it was this 
fact that led to the discovery of the radia- 
tion by Roentgen. 


It was found that the radiation would 


pass through a great number of objects 
that were entirely opaque to light. Thus, 
comparatively thick sheets of some of 
the metals, such as aluminum, were 
quite transparent to the newly dis- 
covered radiation. It had the power of 
passing through metals in general, but 
the heavy metals, such as lead, platinum, 
and the like, were much more opaque to 
the radiation than the lighter metals. It 
was soon found that the bones of the body 
are far more opaque to the radiation than 
the flesh, and, therefore, photographs of 
the living skeleton could be obtained, 
which lead to a large amount of dilettante- 
ism. It was announced that the radia- 
tion could not be refracted, nor polarized. 
When passed through a gas it rendered 
the gas a conductor, or, as we have seen, 
ionized the gas, in part. 

Of course, these were at once recog- 
nized to be very remarkable properties; 
many of them entirely different from the 
properties of any known form of radiation. 


In some respects it resembled light, but. 


in most of its properties differed funda- 
mentally from it. 

It is but natural that such a discovery 
should have awakened the broadest and 
deepest interest on the part of men of 
science, the world over, almost regardless 
of the branch of natural science to which 
they were devoting their energy. The 
first question that would naturally be 
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asked was, what is this newly discovered 
kind of radiation? In answering this 
question the method of producing the 
radiation must be carefully taken into 
consideration. 

NATURE OF THE X-RAY. 

It will be seen that the X-ray is pro- 
duced in the ordinary cathode discharge 
tube, and this alone would serve to connect 
this portion of these papers with what has 
gone before. We have already studied 
the cathode discharge, and the velocity and 
nature of the cathode particle. We now 
see that a remarkable kind of radiation 
is given off from the cathode tube. 

Careful study showed a very close con- 
nection between the cathode discharge 
and the production of the radiation. It 


was found that the X-rays were produced 


where the cathode rays strike upon a solid 
body, such as the glass walls of the low- 
pressure tube. The cathode rays are thus 
vitally connected with the production 
of the X-rays. 

Several theories have been advanced to 
account for the nature of the new radia- 
tion. While in a few. respects it resembled 
light, in most of its properties it differed 
fundamentally from light. Light is a 
transverse vibration of the ether, the 
X-ray might be a longitudinal vibration 
in the ether, and this wus the theory that 
was proposed by Reentgen to account for 
the radiation that he had discovered. As 
facts accumulated this theory was 
found to be insufficient. Indeed, it 
never acquired any prominence, or 
received any very serious support. 
It. remained for Sir George Stokes 
to propose a theory for the nature of the 
X-ray that would prove to be satisfactory, 
and account for the facts then known, 
as well as for those subsequently to be dis- 
covered. 

The X-ray is not a succession of waves 
in the ether, like light, but a series of 
pulses in the ether, sent out at irregular 
intervals. This was in accord with their 
mode of formation, and accounted . for 
their properties. They are produced when 
the cathode particles in a cathode dis- 
charge’ fall upon the glass walls of the 
confining vessel. ‘These particles rain 
down upon the walls of the tube at ir- 
regular intervals, and if they set up any 
vibration in the ether, it would be ex- 
pected that it would be irregular in char- 
acter. | 

Further, matter would be supposed to 
be far more transparent to such a set of 
irregular pulses, than to a definite, regu- 
lar set of vibrations in the ether, such as 
corresponds to a wave of light. To say 


that an object is transparent to any given 
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form of radiation, means that it is not 
thrown into vibration by the radiation . - 
when the radiation falls upon the objecc= . 
On the other hand, to say that an object 4 
is opaque to a vibration, means that it is. 
thrown into vibration by the radiation. 
Glass is transparent to light because it is | 
not thrown into vibration by the light. 

A thin sheet of metal is opaque to light 
because the light waves falling upon it 
produce vibrations within the metal. 

This is just what we would expect,- 
since, if the radiation sets up vibrations | 
in the object upon which it impinges, its «`` 
energy is expended in setting up the vi- °- 
brations, and the radiation as such is lost. - © 

The penetrating power of the X-ray is \ 
thus explained by the Stokes’ theory as 
to its nature. 

Similarly, this theory accounts sat | 
factorily for the other ae 
properties of the X-ray, and is now gen- 
erally accepted. 

THE BECQUEREL RAY. 

The X-ray is produced, as we have seen, 
where the cathode ray falls upon the wall 
of the glass tube. It will be remembered, ®© 
from an earlier paper, that where the 
cathode ray falls upon the wall of the tube 
a phosphorescent spot is produced on the 
glass. For a time it was supposed that this 
phosphorescence is in some way intimately 
connected with the production of the 
X-ray. Although it has subsequently been 
shown that this is not the case, and tnat 
X-rays are produced better, when the ca- 
thode ray fails upon a metal plate which 
does not become fluorescent, than when it 
falls upon glass which does. Yet this 
original idea, although erroneous, led to = f 
highly important discoveries. 

With the idea that fluorescence anr 
X-rays are vitally connected, men of s 
ence began to examine bodies that we 


‘naturally fluorescent, to see whether they 


gave off any form of radiation analogous 
to the X-ray, or any unknown form of >; 
radiation, whatsoever. 

The first observation of importance in 
this field was that made in 1896 by Niew 
englowski, very shortly after the an- 
nouncement by Rentgen of his discovery. 
Niewenglowski exposed calcium sulphide 
to the sunlight, then wrapped it in black 
paper to cut cff the light, and exposed a 
photographic plate to it. If any radia-™ 
tion was given off that could penetrate 
black paper, it might act on the photo- 
graphic plate. Rays were given off from 
the calcium sulphide that had been thus 
treated which passed through the black , 
paper that was opaque to light, and af- ; 
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INDUSTRIAL ITEMS. 


THE STANDARD ROLLER BEARING COMPANY, Philadel- 
phia, Pa., has started the erection of a brass and iron foundry 
sixty feet by 125 feet, two stories bigh. The company’s crucible 
steel-casting plant was started up last week, this being a building 
sixty feet by ninety-five feet. 


THE CLARY-JEMISON COMPANY, First National Bank Build- 
ing, Birmingham, Ala., manufacturers’ agent, is among the first 
to issue calendars for 1906 with a beautiful lithograph mounted 
upon a large cream mat. The subject is by A. Asti, and the work 
is more than ordinarily good. 


THE DEVEAU TELEPHONE MANUFACTURING COMPANY, 
New York city, will be pleased to send a copy of the “DeVeau 
Diamond,” which is published occasionally by this company. This 
little publication contains a number of short sketches Pee to 
the advantages of the DeVeau telephone apparatus. 


THE FARR TELEPHONE AND CONSTRUCTION SUPPLY 
COMPANY, 118 and 120 West Jackson Boulevard, Chicago, Ill., 
has ready for distribution catalogue No. 18 for 1906. The com- 
pany carries a large stock of telephones, line supplies, linemen's 
tools, batteries and battery supplies, and is prepared to fill orders 
promptly. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., has issued 
bulletin No. 7, 1906, descriptive and illustrative of Doble tangential 
water wheels, Doble patented needle-regulating nozzles, Doble 
patented ellipsoidal buckets, Doble patented high-speed, ring-oiling 
bearings. The text is very illuminating and complete, and the 
book is well illustrated. 


F. M. HICKS & COMPANY, Fisher Building, Chicago, Ill., is 
distributing a paper-weight in the shape of a miniature locomotive 
to its customers and friends. In our issue of December 9 this 
matter was referred to. The souvenir, however, is not for gen- 
eral distribution, but is exclusively for the company’s clients 
among the railroad men. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
issued bulletin No. 1046, describing Bullock multipolar motors and 
generators. The book is handsomely printed, and in addition to 
a number of views of typical installations and adaptations, a de- 
tailed description of these machines is given, supplemented by 
views of the various parts. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has prepared a series of new bulletins which are 
to be inserted in the perpetual catalogue, taking the place of others 
which have become obsolete through changes of some sort or other. 
These bulletins give the dimensions and illustrations of the appa- 
ratus, together with a brief description. 

STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, is distributing a large mailing card which 
is made up of a combination of the illustrations which have been 
used in its advertising for the past several months. On the reverse 
side there is a brief argument detailing the principal features of 
construction of the “Faraday” skeleton bell. 


THE DIEHL MANUFACTURING COMPANY, Elizabethport, 
N. J., has recently completed an installation of a plant in a veneer 
mill at Cairo, Ill., consisting of two 250-kilowatt generators, engine 
type, 250 volts, 150 revolutions per minute; one 200-horse-power, 
three 125-horse-power, one seventy-fivehorse-power, one thirty- 
horse-power and one fifteen-horse-power motors. . 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., announces 
that it has made arrangements for the southwestern agency for 
one of the largest and oldest manufacturers of telephone cable, 


‘and is prepared to quote prices on any quantity of cable to meet 


any desired specifications. The company is also prepared to make 
immediate deliveries from large stock which it will carry in St. 
Louis. 
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THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
Rome, N. Y., announces that at a meeting of the board of directors 
on December 8, 1905, the following changes were made: J. S. Dyett, 
of Rome, N. Y., was elected president, to succeed C. F. M. Niles, of 
Toledo, Ohio; Oliver Shiras, of Rome, N. Y., was elected vice-presi- 
dent, to succeed Mr. Dyett; and S. H. Pell, of the firm of Pell & 
Company, New York city, was elected a director. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., will be pleased to send bulletin No. 32, des- 
criptive of equipment for crane and hoisting work. The box-type 
motor, which the Northern company has developed, is particularly 
adaptable for this class of service. The motors are built with 
heavy armature shafts and liberal bearings. They may be made 
enclosed and dustproof, and are adapted for situations where they 
will have to withstand exposure. 


THE ELECTRICAL TESTING LABORATORIES, Eightieth 
street and East End avenue, New York city, announces that 
Mr. E. M. Farmer is now at the Westinghouse works at East Pitts- 
burg, Pa., conducting acceptance tests on a large order of elec- 
trical apparatus, including two 1,500-kilowatt generators, nine 
1,000-kilowatt transformers’ and rotary converters, smaller trans- 
formers, etc., for the Grand Rapids-Muskegon Water-Power Elec- 
tric Company, of Grand Rapids, Mich. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, 11., 
announces that it has been awarded the gold medal at the Liege 
Exposition, covering pneumatic tools and appliances; and the 
silver medal for the “Franklin” air-compressors. The gold medal 
was the highest award for pneumatic tools and appliances. The 
company regards this as a further evidence of the completeness of 
its line, and announces that it has always received the highest 
honors since its first exhibit was made at the Cotton States Expo- 
sition at Atlanta, Ga., 1895. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, an- 
nounces that it brought suit before Judge Kohlsaat in Chicago, 
Ill., with the result that on December 12 an injunction was issued 
against the Columbia Dry Battery Company and the Vim Company, 
both of Chicago, forbidding them from offering for sale any dry 
batteries not made by the National Carbon Company, to which is 
applied the word “Columbia” or the words “Columbia Dry Battery 
Company.” The effect of this injunction is to confirm the National 
Carbon Company in the possession of the trade-mark “Columbia.” 


THE CHICAGO PNEUMATIC TOOL COMPANY, Fisher Build- 
ing, Chicago, Ill., has ready for distribution its catalogue No. 17. 
This catalogue covers the entire line of pneumatic tools and appli- 
ances, together with a complete price list of repair parts entering 
into all the tools in general use, including the “Boyer” and 
“Keller” products. This handsome catalogue, containing 192 pages, 
six inches by nine inches, very clearly illustrates the growth of 
the pneumatic tool business of this company, when a comparison 
is made with the first advertising literature which it issued eleven 
years ago. This consisted of a small sixteen-page folder for enclos- 
ing in the regular six-by-three and one-quarter-inch envelope. 


M. W. DUNTON & COMPANY, 65 Atlantic avenue, Providence, 
R. I., is offering a “Little Beauty” pocket blow-torch as a premium 
for the return of fifty covers from its two-ounce decorated boxes 
of “Nokorode.” ‘“Nokorode” is a soldering paste which has been 
produced particularly for the electrical trade in general. Great 
care has been exercised to make it a non-corrosive soldering flux, 
which can be used safely on the most delicate electrical instru- 
ments and connections. The company states that it has a number 
of incandescent lamp manufacturers, telephone builders and makers 
of other electrical appliances who are using it exclusively. The 
company reports that it has experienced a very gratifying increase 
in its business during the past year. The blow-torch is thoroughly 
nickel-plated, six inches high and two and seven-eighths inches 
around. There is a screw-cap, so that the alcohol can not evapo- 
rate. The apparatus is thoroughly practicable, and is well worth 
an effort to secure. 
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which runs from Queens, L. I., through Jamaica to Far Rockaway. 
The property was purchased to extend the street electric system in 
Queens and Nassau counties controlled by the two interests. The 
purchase has about fifteen miles of track and is said to be a profit- 
able line. It owns valuable franchises besides its own power-house 
and electrical equipment. The Belmont syndicate and the Long 
Island Railroad have a franchise for a trolley line on the Jericho 
turnpike, and it is reported that they are getting ready to build 
the road. They own all the trolley lines in Nassau county. 


BETHLEHEM, PA.—At a general meeting of the stockholders 
of the several companies interested, it was decided to merge the 
following trolley roads into one company: Bethlehem & Bath Street 
Railway Company, Nazareth & Bath Street Railway Company, 
Bethlehem & Siegfried Street Railway Company, Cement Belt Street 
Railway Company, Alliance, Bath & Nazareth Street Railway 
Company, Alliance & Bath Street Railway, Township Line Street 
Railway Company, Allen Street Railway Company. The main office 
of the new concern will be located in Bethlehem. The lines con- 
cerned in the deal belong to Howard Mutchler, of Easton, and 
J. S. Moyer, of Bethlehem. 


PERSONAL MENTION. 


MR. ALFRED M. BETTY, of Knoxville, Tenn., who has been 
manager for the Postal Telegraph-Cable Company at Knoxville, 
has been appointed manager of the Postal company’s Atlanta (Ga.) 
office, to succeed J. E. Schofield, resigned. 


MR. J. A. TRAWICK has resigned after five and one-half years 
of service as genera] manager of the Little Rock (Ark.) Railway 
and Electric Company. Mr. Trawick is succeeded by Mr. O. C. 
Simpson, who comes from Birmingham, Ala. 


PRESIDENT F. P. FISH, of the American Telephone and Tele- 
graph Company, will make a trip to the Pacific coast for the inspec- 
tion of telephone companies in the West. It is expected that 
Mr. Fish will be absent about three weeks. 


MR. A. W. LEONARD, the retiring general manager of the 
Houghton County (Mich.) Electric Light Compamy and the Hough- 
ton County Street Railway Company, was presented before his 
departure with a gold watch and chain by the employés of the two 
companies. Mr. Leonard is to take a position as general manager 
of the Minneapolis (Minn.) Electric Light Company, succeeding 
Mr. A. M. Robertson. | 


PROFESSOR N. MONROE HOPKINS has been appointed chief 
electrical engineer of the Bureau of Docks and Yards, Navy Depart- 
ment, Washington, D. C. The office is a new one which has become 
necessary by reason of the extending use of electricity in the navy 
yards and stations. Professor Hopkins is a graduate of the George 
Washington University, where for several years he has held the 
chair of electrochemistry. 


MR. GASTON HARBISON, Buffalo, N. Y., has initiated a strik- 
ing method of directing the attention of business managers to the 
work which he is prepared to do. Mr. Harbison is an advertising 
manager of undoubted ability. In a circular, which he is giving 
1ather broadcast distribution, he makes a bold statement concern- 
ing the qualities which he offers, and makes a bid for an oppor- 
tunity on a high-grade basis. 


MR. HENRY C. EBERT, who for fifteen years was associated 
with the Westinghouse Electric and Manufacturing Company, Pitts- 
burg, Pa., was the guest of honor at a banquet at the Hotel Schenley, 
Pittsburg, on the evening of December 17. Mr. Ebert goes to Cin- 
cinnati, Ohio, to become president of the Cincinnati Car Company. 
Mr. Walter M. McFarland acted as toastmaster, and during the 
evening Mr. Ebert was presented with a bronze lamp. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


DES MOINES, IOWA—The National Electric Manufacturing 
Company has been incorporated by L. E. Heifner and others, with 
a capital of $10,000. 


ALBANY, N. Y.—The Telegraph Signal Company, of Rochester, 
has filed a certificate of incorporation with the secretary of state. 
The capital is to be $1,000,000, in ten thousand shares, half pre- 
ferred and half common stock. The directors are James G. Halleran 
and John McGarvey, of Rochester; Menzo J. Stover and Henry 
Billings, of Morton, and Othello A. Huff, of Kent, N. Y. 
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ELECTRICAL SECURITIES. 

The rather extensive bank failure in Chicago in the early part 
of last week, the continued high standard of money of every 
description, and the natural conservatism of many banking institu- 
tions, have been unable to check the bull campaign, which has now 
been having things its own way for several weeks in the stock 
market. The new disturbing Russian developments, with increased 
violence during the strikes and riots, acted as a temporary check 
because of the foreign uncertainty, but even the extraordinary 
casualties in this direction have not abated the feeling of buoyancy 
which is evidenced in every financial centre in this country. It 
is expected that the first of the year settlements will be the largest 
on record, involving a further strain on money resources. The 
Interborough-Metropolitan traction deal is expected to bring about 
the usual bracing effect upon the other traction interests. Many 
people now look for the Belmont interests to absorb the Brooklyn 
Rapid Transit properties, forming a practical transportation 
monopoly. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 23. 


New York: Closing. 
Brooklyn Rapid Transit...............00008 8914 
Consolidated GäasS........sssssssssecscesses 179 
General ElectriC........ssssesesssesosesss> 176% 
Interborough Rapid Transit................ 23614 
Kings County Electric. ......... 0... cc ce eee 200 
Manhattan Elevated..............0cccccceee 163 
Metropolitan Street Railway................ 1275% 
New York & New Jersey Telephone....... 156 
Westinghouse Manufacturing Company...... 190 


The regular quarterly dividend of 13, per cent will be paid on 
Metropolitan Street Railway Stock January 15. Books closed 
December 26 and will reopen January 16. 

Directors of the Westinghouse Electric and Manufacturing Com- 
pany have declared the regular quarterly dividend of 214 per cent on 
the preferred, assenting and non-assenting stocks. Books will 
remain closed from December 26 to January 11. 


Boston: Closing. 
American Telephone and Telegraph......... 13814 
Edison Electric Illuminating............... 240 
Massachusetts Electric.............c0ccecee 58 
New England Telephone.................00. 131% 


Western Telephone and Telegraph preferred. 91 

At the annual meeting of the Massachusetts Electric Companies, 
Richard Olney, Charles E. Cotting, Eugene N. Foss, Percy Parker 
and Charles Francis Adams, 2d, were reelected trustees for the 
three years next ensuing. 

Directors of the American Telephone and Telegraph Company 
have declared the regular quarterly dividend of 114 per cent and an 
extra dividend of 4 per cent. This is the usual rate that is declared 
in June and December, while 114 per cent is usually declared in March 
and September. Coupons from the 4 per cent collateral trust bonds 
of the company, by their terms payable on January 1, 1906, at the 
Office of the treasurer in New York, will be paid by the Manhattan 
Trust Company, 20 Wall street. The instrument statement for the 
month of November is as follows: gross output, 183,470; returned, 
49,075; net output, 134,395, as compared with 63,988 for November, 
1904. Singe December 31, 1904, the net output has been 1,111,242, 
and the total now outstanding is 5,591,811. 


Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common........... 8014 
Electric Storage Battery preferred.......... 801% 
Philadelphia Electric.............. ccc ce eace 8% 
Philadelphia Rapid Transit................. 301%, 
United Gas Improvement..................- 941% 


The directors of the Electric Storage Battery Company have 
declared the regular quarterly dividends of 1% per cent on the 
preferred and common stocks. 


Chicago: Closing. 
Chicago Telephone................ ccc ce vces 138 
Chicago Edison Light.............. ccc ceeeee 160 
Metropolitan Elevated preferred............ 6914 
National Carbon common.............ecee0. 8014 
National Carbon preferred.............ee000. 11514 
Union Traction common...............ee00- 12°% 
Union Traction preferred.............ece00- 40 


The directors of the National Carbon Company have declared a 
semi-annual dividend of 2 per cent on the common stock, payable 
January 15. Books close January 5 and reopen January 16. This 
is an increase of one-half of 1 per cent. The June dividend having 
been 114 per cent. 
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fected the photographic plate. If these 
radiations were light they were different 
from ordinary light in having greater 
penetrating power. 

Similar results were recorded a little 
later by Becquerel and others. These ef- 
fects are probably due to the emission of 
light of very short wave-length, which has 
the property of penetrating certain ob- 
jects that are opaque to ordinary light. 

This substance is not radioactive in the 
sense in which we use that term to-day. It 
remained for Henri Becquerel to discover 
the first naturally radioactive substance. 
Guided by the erroneous idea that there 
was some connection between the fluor- 
escence produced on the glass by the ca- 
thode ray, and the production of the X-ray 
by cathode rays, Becquerel began examin- 
ing fluorescent substances to see if any of 
them gave off a radiation at all analogous 
to the X-ray. He chose among these sub- 
stances the salts of uranium, and found 
that these compounds produced an im- 
pression on a photographic plate wrapped 
in black paper to cut off all ordinary light. 
The radiations given off by the salts of 
uranium could pass through thin plates 
of metal and still affect the photographic 
plate. 

Becquerel supposed at first that it was 
necessary to expose the fluorescent salts of 
uranium to sunlight, in order to obtain 
from them the radiation referred to above. 
He found later that this radiation was 
given off even when the uranium com- 
pound had not previously been exposed 
to light. 

Becquerel tested the question, as to 
whether the effect on the photographic 
plate was due to any volatile substance 
given off from the uranium salts. This 
was especially desirable in the light of 
the recent work of Russell, on substances 
that would produce a fogging of photo- 
graphic plates, even when the plate was 
not directly, but only indirectly exposed to 
the substances in question. To test this 
point the photographic plate, wrapped in 
black paper, was screened from the ura- 
nium compound, by a thin plate of glass. 
The glass would have cut off any volatile 
substance given off from the compound of 
uranium. The photographic plate was 
still affected, which showed that the effect 
was not due to any volatile substance com- 
ing from the salt of uranium. 

Becquerel found that all the salts of 
uranium would produce the effect, both 
those that are phosphorescent, and those, 
like the uranous salts, that are not. The 
effect was thus shown not to be directly 
connected in any way with phosphores- 
cence. The effect produced by the non-phos- 


ELECTRICAL REVIEW 


phorescent compounds was just as great 
as that produced by those that are phos- 
phorescent, provided that they were taken 
in quantities that contained the same 
amount of uranium. It was soon shown 
that metallic uranium itself was not only 
active, but more active than any of its 
compounds. 

The radiations given off by uranium 
either in the elementary state or in its 
compounds, have nothing to do with its 
previous exposure to light. When the 
metal or its compounds are kept for a 
long time in the dark, the intensity of the 
radiation is undiminished. It is thus 
obvious that the energy given out by the 
uranium radiations is not derived from 
sunlight. 

Further, the intensity of the radiation 
given out by uranium is not diminished 
in four or five years—the longest time 
over which observations have thus far 
been extended. In these experiments the 
uranium salts were preserved in lead 
boxes, which are especially opaque to such 
radiations as we are now considering, and 
the intensity of the radiations measured 
photographically from time to time with- 
out removing the uranium compound 
from the lead box. In this way the 
uranium salt was never exposed to radia- 
tions from external sources, and yet it 
continued to give off radiations with un- 
diminished intensity. The energy of the 
uranium radiation is thus intrinsic in 
the uranium, and does not come from any 
external source. 

This property of substances to emit 
radiations naturally like uranium, with- 
out any external cause, is known as radio- 
activity, and such substances are radio- 
active. There are a number of such in- 
stances, as we shall see. 


PROPERTIES OF THE BECQUEREL RAYS. 

It was early recognized that the uranium 
radiations, like the Roentgen rays, have 
many remarkable properties. As we shall 
see, they have some properties in common, 
while others are quite different. 

The uranium radiations, like the X-ray, 
have the property of ionizing gases through 
which they pass. This is shown by the 
fact that they discharge charged bodies 
surrounded by the gases through which 
these radiations pass. The gases are 
ionized by the radiations, and then con- 
duct the charges away from the charged 
bodies with which they come in contact. 

In this respect, as well as in their 
power to affect a photographic plate, the 
uranium rays act like the X-ray, but they 
are very much feebler. This applies both 
to their action on a photographic plate, 
and their power to ionize a gas. From these 


| i iad 
QOD 


facts alone it might be concluded that 
the Becquerel ray is nothing but a very 
feeble form of the X-ray. 

The rays from uranium can not 
be reflected, refracted nor polarized, 
and thus again resemble the X-ray. 
We shall learn, when we come to 
study the properties of the uranium 
radiation in detail, that it is not 
a simple radiation; but is complex, con- 
sisting of rays that have’ considerable 
penetrating power and can be deviated byv 
a magnet; also of rays that have great 
penetrating power and are not deviated 
by a magnetic field; and, in addition, con- 
tains a third kind of rays that have only 
slight penetrating power, and are easily 
stopped by thin sheets of matter; but more 
of this later, when the properties of the 
several kinds of radiations are more 
closely studied. 

THE THORIUM RADIATION. 

After Becquerel had shown that one 
natural substance is radioactive, or has 
the power of giving out radiations that 
can pass through considerable thicknesses 
of matter opaque to light, as well as ionize 
a gas and affect a photographic plate; a 
search was made for other natural sub- 
stances having the same properties. The 
first one discovered was the comparatively 
rare element thorium, which plays such an 
Important part in the Welsbach mantle. 
Schmidt, in 1898, found that thorium, 
whether elementary or in combination, 
had properties analogous to those 
possessed by uranium. It gave out radia- 
tions that acted, if only feebly, upon the 


photographic plate. It ionized a gas, like 


the radiations from uranium, but pos- 
sessed properties. that distinguished it 
sharply from the uranium radiation. 
There is given off from the thorium some- 
thing that is blown about by the slightest 
currents of air, and which in some re- 
spects resembles a gas. This was discov- 
ered by Rutherford and termed by him 
an emanation. This emanation, we shal! 
learn, has remarkable properties. — 
— o 
Monument to Gramme. 

A monument to Zénobe Theophile 
Gramme will be unveiled at Liege, Bel- 
gium, on October 7. Gramme was born 
in Belgium on April 6, 1826, and was by 
trade a cabinet maker. He studied physics 
in Paris and Berlin, and in 1865 equipped 
a laboratory in Paris for his own use. He 
patented a number of electrical devices, 
one being an alternating-current machine 


which he patented in 1867. In 1869 he 
constructed a magneto dynamo, and in 
1872 he patented the type of armature 
known as the Gramme ring. 
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THE CHEMISTRY OF ELECTRO- 
CHEMISTRY.* 


BY WILDER D. BANCROFT. 


The development of electrochemistry ' 


has not been such as to lay great stress 
on the parallelism between electrolytic 
action and ordinary chemical action ex- 
cept for the case of the electrochemical or 
voltaic series. It is to the electric fur- 
nace that we really owe a new point of 
view. In all cases where the current is 
used only for heating we are, of course, 


dealing with the chemistry of a higher | 


temperature pure and simple. The part 
played by the current is that of a glorified 
Bunsen burner. With this in mind we 
naturally ask ourselves what part is to be 
assigned to the current in electrolysis and 
how far we have to deal with any specific 
effect. We will define the substances 
carried to the anode and cathode by the 
current as the anions and the cations re- 
spectively. This is Faraday’s definition 
and involves no assumptions. What the 
ions are in any particular case is a ques- 
tion to be decided by chemical analysis, 
using some modification of Hittorf’s 
method. In the case of electrolytic action 
it is only necessary to postulate that the 
current tends to set free the anions at 
the anode and the cations at the cathode. 
What happens over and above that is a 
question of chemistry, depending on the 


reaction velocity and equilibrium rela- 


tiong in each particular case. By citing 
a few instances, some of them familiar to 
every one, I hope to show that a closer 
study of the chemistry of electrochemistry 
will be of benefit both to chemistry and to 
electrochemistry. 

Let us consider first the reactions at 
the cathode. If we pass a current through 
a slightly acidified solution of copper sul- 
phate we get the precipitation of metallic 
copper. This is merely the normal action 
of the current setting free the cation, 
copper, at the cathode. If we acidify the 
solution still further, adding sulphuric 
acid in one case and nitric acid in an- 
other, we find that a given amount of 
nitric acid will prevent the precipitation 
of copper, while much more sulphuric 
acid must be added to cause the same 
effect. The reason of this is clear when 
we consider the chemistry involved. 
Nitric acid attacks copper readily and sul- 
phuric acid does not. While this ia per- 
fectly obvious when stated in this way, it 
has not been obvious enough in the past to 
induce any one to test quantitatively the 
‘A paper presented at the eighth general meeting of 


the American Electrochemical Society, held at Beth 
lehem, Pa.. September 18. 19 and 20, 1906. 
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relation between the decreased current 
efficiency in a nitric acid solution and the 
rate of corrosion by that particular solu- 
tion. We know that the current efficiency 
increases with current density, which is 
just what we should expect if the chem- 
ical action remains constant; but more 
than that we do not know. | 

While it is only under special circum- 
stances that it becomes impossible to pre- 
cipitate copper from an aqueous solution, 
it is on the other hand very difficult to 
precipitate sodium. The rapid chemical 
action of sodium on water is the cause 
of the difficulty. If we could find a sol- 
vent which did not react with sodium and 
in which a sodium salt would dissolve 
forming a conducting solution, we should 
be able to precipitate sodium without diffi- 
culty. No such solvent has yet been 
found for sodium salts, but acetone, 
alcohol, pyridine, etc., are said to satisfy 
the condition so far as lithium salts are 
concerned. If we electrolyze a solution 
of lithium chloride in acetone, using an 
iron cathode, we get a bright metallic 
precipitate which reacts readily with 
water, forming lithium hydroxide. For 
demonstration purposes this is entirely 
satisfactory; but no one has ever plated 
lithium to any thickness, and some experi- 
ments made in my laboratory lead me to 
suspect that we are really dealing with a 
lithium-iron alloy. By working with 
fused salts or mixtures of fused salts we 
can precipitate the metals which decom- 
pose water, provided we adjust the tem- 
perature so that the precipitated metal 
does not react with the bath. Thus we 
can precipitate sodium from fused caustic 
soda at temperatures just above 300 
degrees, but if the temperature is raised 
too high the sodium reacts with the bath 
and the yield falls off. We have a similar 
experience in the electrolytic precipitation 
of aluminum, though with different tem- 
perature limits. In the electrolysis of 
fused calcium or barium chloride there 
is a loss due to the formation of CaCl or 
BaCl. 

Coming back to the case of a sodium 
salt in aqueous solution, it is easy to see 
that we could precipitate sodium if we 
could decrease the rate at which it reacts 
with water. Owing to the decrease of the 
concentration and of the vapor pressure 
of the sodium, sodium amalgam reacts 
with water much less rapidly than does 
metallic sodium. It should therefore be 
possible to form sodium amalgam electro- 


lytically by using a mercury cathode, and - 


this is the case. The yield depends on the 


1 Beadle. Electrochemist, i. 168 (1901) 


Vol. 47—No. 15 


relative rates of formation and decomposi- 
tion of the amalgam. Sodium amalgam 
is less dense than mercury. If the mer- 
cury cathode is below the solution, a crust 
of sodium-rich amalgam forms at the sur- 
face, the rate of decomposition increases 
and the yield decreases. If the mercury 
cathode is placed above the solution by 
means of a porous cup or other device, 
the solution is in contact with a sodium- 
poor amalgam, the rate of decomposition 
is low and the yield is relatively high. 
If we increase in any other way the rate 
at which sodium amalgam reacts with 
water we shall decrease the current eff- 
ciency. J. W. Walker? has shown that 
the presence of iron or nickel in mercury 
prevents the formation of sodium 
amalgam because the rate of decomposi- 
tion becomes so high. 

At low concentration sodium amalgam 
is a liquid alloy, but the same general re- 
lations will hold in all cases, and it is 
easy to conceive of a case in which a solid 
alloy would have such a high rate of de 


composition that it could not be formed | 


at all if the current density or rate of 


formation were low and would decompose — 


practically as fast as formed if the current 
density were high. This hag been realized 
experimentally by Haber,® using a caustic 
soda solution and a lead cathode. With a 


moderate current density hydrogen is set | 


free at the cathode and there are no ab- 
normal phenomena. With a very high 
current density, say five amperes per 
square centimetre, a sodium-lead alloy is 
formed which breaks down practically at 
once, scattering pulverulent lead through 
the solution in a black cloud. This same 
black cloud is obtained chemically if we 
drop into water a sodium-lead alloy rich 
in sodium. This disintegration of the 
cathode through formation and decompo- 
sition of an alloy accounts for the slow 


blackening of platinum cathodes when a ` 


high current density is used. With plati- 
num we have usually only a surface for- 
mation of platinum black and not a 
violent disintegration, as with lead; but 
this is probably due chiefly to the differ- 
ence in the concentration of the alloy 
formed. The important thing to be 
noticed is that the phenomenon became 
clear only when attacked both from the 
chemical and the electrochemical sides. 
Coming back to the case of copper sul- 
phate and starting with a neutral solu- 
tion, we find cuprous oxide mixed with 
the copper at the cathode. This is ap- 
1 Shepherd, Jour. Phys. Chem., vii, 29 (1903). 


2Trans. Amer. Electrochem. Soc.. iii, 185 (1908). 
3 Ibid, ii, 189 (1902). 
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parently due to hydrolysis, according to 


the equation 
Cu,SO, + H,O = Cu,0 + H,S0,. 

The proof rests on the chemical evi- 
dence of the formation of cuprous sul- 
phate in acid solution by heating copper 
sulphate with copper, the reversible re- 
action being’ 

CuSO, + Cu = Cu,SQ,. 

In neutral solutions cuprous sulphate 
hydrolyzes, precipitating cuprous oxide. It 
has also been shown that no cuprous oxide 
is formed electrolytically if the solution 
is more than slightly acid.? Here again 
the chemical and the electrochemical in- 
vestigations have gone hand in hand, to 
the great advantage of both. It is quite 
possible that we should modify our views 
somewnat if our chemical knowledge of 
the subject were more accurate. We know 
that basic sulphates tend to precipitate 
when a neutral copper sulphate solution 
is boiled, but we do not know whether we 
have in the solution of the basic salt a 
cation containing both copper and oxygen. 
Such a hypothesis seems not at all im- 
probable when we come to solutions of the 
sulphates of the rare earths, and there 
is no question about it in the case of 
uranyl chloride.’ 

If we electrolyze a solution of copper 
sulphate plus zinc sulphate we get a pre- 
cipitation of copper. The reason why no 
zinc can precipitate as such becomes clear 
- when we dip a rod of zinc into a copper 
sulphate solution. The copper precipi- 
‘tates and some zine dissolves. When no 
‘other disturbing factors occur, we find 
that the more rapidly one metal precipi- 
tates another from solution, the less 
readily will that metal be precipitated 
electrolytically from a solution contain- 
ing the two metals. Thus more care has 

to be taken in separating silver from 
copper than in separating copper from 
zinc or cadmium. There are some ap- 
parent exceptions to this, but a study of the 
chemistry involved clears up matters. In 
sulphate, nitrate or acetate solutions, 
massive aluminum or massive nickel will 
not precipitate copper. Under certain 
conditions iron will not precipitate 
copper. In all of these solutions copper 
precipitates electrolytically before these 
other metals. If we examine into the 
matter we find that while nickel, for in- 
stance, does not precipitate copper, 
neither does copper precipitate nickel. 
We are therefore not dealing with a re- 


1 Foerster and Seidel, Zeit. Anorg. Chem., xiv, 106 
(1897). Cf. Richards, Collins and Heimrod, Zeit. Phys. 
Chem., xx xii, 321 (1900). 

2 Foerster and Coffetti, Zeit. Elektrochemie, x, 786 
(1904). ` oe 
3 Hittorf, Poggendorf’s Ann., cvi, 898 (1859). 
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versible reaction, and the presumption is 
that the conditions are not as stated. As 
a matter of fact we find that the alumi- 
num, the nickel and the iron are covered 
with a surface film, so that the metals 
do not come in direct contact with the 
copper sulphate solution at all. With the 
iron a mere scratch suffices to break the 
film and to cause the precipitation of 
copper. 

In a previous paper I have shown that 
the physical qualities of electrolytically 
precipitated metals become intelligible 
when we consider the chemistry involved.* 
In this way we get, at any rate, a tenta- 
tive theory of electroplating. 

Quite another set of problems comes up 
when we consider the electrolytic precipi- 
tation of alloys. We know that zinc and 
copper form six series of solid solutions 
at certain temperatures, and it is not at 
all clear how it is that copper can be pre- 
cipitated pure from a solution containing 
zinc. The difficulty here is that we know 
nothing as yet about the chemical side 
of the problem, about the equilibrium be- 
tween brass and the sulphate solutions. 
What has seemed to be one of the simplest 
probleme in electrolytic analysis, the sepa- 
ration of copper from zinc, is really a very 
puzzling one theoretically, because we 
know so little about the chemistry of the 
matter. It is not possible to discuss the 
results of Mylius and Fromm? and of 
Senderens® on the chemical precipitation 
of alloys, because our knowledge of alloys 
is still very rudimentary. 

The electrolysis of a solution of the 
sulphates of zinc and copper has been dis- 
cussed as a separation of copper from zinc. 
We may also consider the electrolysis of 
an acidified copper sulphate solution as 
a separation of copper from hydrogen. 
Since the copper precipitates before the 
hydrogen we should expect this to mean 


that nydrogen precipitates copper from 


solution. At first sight this seems not to 
be true. One can bubble hydrogen 
through a copper sulphate solution forever 
without precipitating any copper. We are 
not doing our chemical experiment under 
the same conditions that we used in the 
electrochemical experiment. 
the copper was precipitated at an elec- 
trode. If we place a piece of metal, 
preferably platinum, in a copper sulphate 
solution and pass in hydrogen gas we shall 
get a reduction by the hydrogen to 
metallic copper.* It is this apparent in- 

1 Jour. Phys. Chem., ix, 277 (1904). 

2 Ber. Chem. Ges., Berlin, xxvii, 680 (1894). 

3 Bull. Soc. Chim., Paris, xv, 1241 (1894); xvii, 271 


(1897). 
‘Neumann, Zeit. Phys. Chem., xiv, 193 (189). 
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ertness of hydrogen gas which has led 
to the conception of nascent hydrogen. 
In all cases where we have effects due 
to so-called nascent hydrogen, we have a 
metal present and the effect is either due 
to the metal or can be duplicated by 
hydrogen gas in contact with a metal. 
This will come up again when we con- 
sider the effects due to the nature of the 
cathode. There is one point, however, 
which is still obscure, apparently owing 
to our ignorance of the chemistry in- 
volved. It requires a higher voltage to 
set hydrogen free at certain electrodes 
than at others.’ Zinc is a metal giving a 
particularly high “excess voltage,” as it 
is called. It is owing to this “excess volt- 
age” that it is comparatively easy to pre- 
cipitate zinc or cadmium from a solution 
which is perceptibly acid. This may be 
connected with the fact that pure zinc 
does not dissolve readily in acid solutions ; 
but beyond that our. knowledge does not 
go as yet. It should be kept in mind, 
however, that the inertness of zinc to acid, 
or of hydrogen to copper sulphate, is dif- 
ferent in kind from the inertness of nickel 
or aluminum to copper sulphate. In the. 
first two cases contact with platinum 
causes the reaction to go normally. In 
the last two cases contact with platinum 
produces no effect. 

We have already seen that under cer- 
tain circumstances the cathode may be 
distinguished mechanically. If the cation 
reacts with the solution to form a new 
solution which attacks the cathode, the 
cathode may be dissolved. If we elec- 
trolyze a solution of a sodium salt be- 
tween platinum electrodes, using a 
diaphragm, we shall have caustic soda and 
hydrogen formed at the cathode. If we 
repeat this experiment using a hot solu- 
tion between zinc electrodes the caustic 
soda will attack the zinc, forming sodium 
zincate. While this particular case has 
not been studied, we have a similar one 
in the electrolysis of ammonium nitrate 
solutions with an iron cathode.2 The 
iron dissolves in the ammoniacal am- 
monium nitrate solution. The same re- 
sult can be obtained chemically by plac- 
ing iron in ammonium nitrate solution to 
which ammonia has been added. The 
phenomenon is purely a chemical one and 
is not due to a mysterious action of the 
electric current. : 

If we electrolyze the salt of a metal 
which can have a varying valency we may 
meet special difficulties, but they all be- 
come intelligible when we consider the 


1 Oaspari, Zeit. Phys. Chem., xxx, 89 (1889). 
2? Kaufman, Zeit, Elektrochemie, vii, 733 (1901). 
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chemistry of the solutions. If we start 
with a solution of ferric sulphate or 
chloride we do not get metallic iron pre- 
cipitated, because iron and ferric sulphate 
or chloride reacts to form the ferrous salt. 
- Since the equilibrium is reached only when 
practically all the ferric salt has disap- 
peared, it is necessary to reduce the ferric 
salt practically completely to ferrous salt 
before metallic iron can be obtained. 
Owing to the relative instability of 
chromous sulphate, metallic chromium 
can be obtained while there is still a great 
deal of chromic sulphate in the solution.? 
Cuprous sulphate is so unstable at or- 
dinary temperatures that it need not be 
considered except in so far as we have to 
deal with its decomposition products in 
neutral solutions. At 100 degrees a 
measurable amount of cupric sulphate 
must be reduced before metallic copper 
will precipitate. This amount will be 
greater the more thoroughly the solution 
is stirred; in other words, the more nearly 
the film of solution at the surface of the 
cathode corresponds in composition to the 
solution as a whole. When a solution 
contains an “ous” and an “ic” salt in 
equilibrium with the metal, the amount 
of metal precipitated per 96,600 coulombs 
will lie between that of the two equivalent 
weights if no other reaction takes place. 
If the concentration be kept constant and 
if the current density be infinitely low, 
the weight of metal precipitated will de- 
pend on the relative amounts of the two 
modifications of the metal as ion. If we 
postulate Faraday’s law we can determine 
the relative concentrations of the “ous” 
and the “ic” ions. Since cuprous sul- 
phate is formed from copper and cupric 
sulphate with absorption of heat, it will 
be the more stable form at the higher tem- 
perature and the apparent equivalent 
weight will rise or the apparent valency 
decrease. This can be put in a more gen- 
eral form. Most salts are formed with 
evolution of heat and therefore tend to 
dissociate the higher the temperature. In 
general, therefore, the apparent valency 
of a metal will be lower the higher the 
temperature. At a temperature and 
pressure at which the silver halides de- 
compose into silver free halogen, the val- 
ency of silver with respect to the halogen 
becomes zero. The same is true for mer- 
cury with respect to oxygen at the tem- 
peratures and pressures at which oxide of 
mercury dissociates. Reference has al- 
ready been made to the existence of 
CaCI and BaCl at high temperatures. 
For zero current density the electro- 
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chemical and the chemical equilibria must 
be the same for all reversible reactions. 
For any finite current density we have 
to consider reaction velocities. Massive 
iron daes not react rapidly with a ferric 
salt. If the electrochemical reaction be 
made to take place faster than the 
chemical one, there may easily be a dis- 
placement of equilibrium. This applies 
not only to the different stages in the 
reduction of a metallic salt, but to the 
evolution of hydrogen. The percentage 
reduction will decrease with any change 
which accelerates the evolution of hydro- 
gen. Here we have to consider both the 
nature and the physical state of the elec- 
trode. A depolarizer which reacts slowly 
will not give the same result as one that 
reacts rapidly, quite apart from any ques- 
tion of potential. In general, we can 
say that we shall diverge farther from the 
chemical equilibrium the higher the cur- 
rent density. This is merely another way 
of saying that the so-called primary re- 
action is favored by low-current density. 

We will now consider some of the re- 
actions at the anode. The simplest case is 
that of a practically insoluble anode, such 
as graphite in a hydriodie acid solution. 
The normal effect of the current by defini- 
tion is to set free the anion, as iodine, at 
the anode. This actually happens. If we 
electrolyze a solution containing chloride 
and iodide we have iodine set free. The 
reason that no chlorine is set free is be 
cause chlorine gas precipitates iodine from 
a solution of an iodide. To this extent 
the reaction at the anode is the exact 
analogue of the reaction at the cathode. 
If we consider the electrolysis of hydro- 
chloric acid between graphite electrodes 
we find some complications at the anode. 
The normal product of electrolysis is 
chlorine, and chlorine is the main product, 
under certain circumstances practically 
the whole product. The chlorine can and 


does react with the water according to’ 


the equation 
Cl, + H,O = HCl + HClO. 
The hypochlorous acid thus formed may 
react in two ways, 
31IClO = HCIO, + 2HCl, 
and 
2HCIO = 2HCl + 0.. 

We will confine ourselves to the second 
of these reactions because it introduces 
another gas, oxygen. We know that this 
reaction takes place, but we do not know 
definitely whether it is or is not reversible. 
No one has ever made hypochlorite by the 
action of oxygen or sodium chloride, and 
this is an argument against the reaction 
being reversible. On the other hand 
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Smale’? found 0.878 volt for the electro- 
motive force of the hvdrogen-oxygen gas 
cell in normal hydrochloric acid; 1.074 
volts for the hydrogen-oxygen gas cell in 
normal sulphuric acid, and 1.360 volts 
for the hydrogen-chlorine gas cell in 
normal hydrochloric acid. It is difficult 
to account for the low value of 0.878 volt 
unless one assumes, as Smale did, that the 
oxygen has reacted with the hydrochloric 
acid, setting free some chlorine. This 
is an argument in favor of the reaction 
being reversible. 

If we assume that the reaction is irre- 
versible, chemical equilibrium in the sys- 
tem, chlorine, hydrochloric acid and water 
will be reached only when all the chlorine 
has been replaced by oxygen. If we as- 
sume that the reaction is reversible, the 
chemical equilibrium will vary with the 
hydrochloric acid concentration, the gas 
phase containing a higher percentage of 
chlorine the more concentrated the hydro- 
chloric acid is. On electrolysis we shall 
reach the chemical equilibrium if we use 
zero current density, and a different re- 
sult with finite current densities. If the 
electrode has a catalytic action on hydro- 
chlorous acid, the results for any given 
current density will come closer to the 
values for equilibrium than they will with 
an electrode which does not exert such 
a catalytic influence. The whole matter 
is complicated to a certain extent by the 
apparent decomposition voltage of water 
at 1.67 volts. While all this may appear 
to be hopelessly elementary, an examina- 
tion of the admirable paper by Haber? 
on the electrolysis of hydrochloric acid 
will show that the close relation between 
the chemistry and the electrochemistry of 
the problem has not been fully understood 
even in the very recent past. 

As has been said, the normal effect of 
the current on a chloride solution is to 
set free chlorine at the anode. If any re- 
action can take place more readily than 
the evolution of chlorine, chlorine will 
not be set free. If we have a zinc anode 
the zine and chlorine react, forming zinc 
chloride, which is soluble. If we have a 
silver anode the silver and chlorine react, 
forming silver chloride, which is insoluble. 
Both these reactions can be duplicated 
chemically. If we bring caustic soda into 
the anode solution in any way the chlorine 
will react with it, forming hypochlorite 
as the first product. If we bubble chlorine 
gas into the same alkaline solution we get 
the same product. If we pass chlorine gas 
into an alkaline solution to which cobalt 


1 Zeit. Phys. Chem., xiv, 694 (1899); xvi, 564 (1805), 
2 Zeit. Anorg. Chem., xvi, 198, 329, 488 (1898). 
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sulphate has been added, we get an evoiu- 


tion of oxygen and a precipitation of a 


cobaltic oxide. No hypochlorite is formed 
until the cobalt is oxidized completely. 
If we add cobalt sulphate to a sodium 
chloride solution and clectrolyze without 
a diaphragm we get an evolution of oxv- 
gen at the anode and the precipitation of 
a cobaltic oxide. No hypochlorite is 
formed until the whole of the cobalt is 
oxidized. At ordinary temperatures this 
is not a catalytic reaction as has been 
supposed, but a coupled reaction, presum- 
ably involving the formation of an inter- 
mediate compound. It is stated on good 
authority that at ninety degrees the 
cobaltic oxide acts as a true catalytic 
agent. If this is true we have a most 
interesting change between twenty degrees 
and ninety degrees, one that is well worth 
studying and one that brings out clearly 
the great value of studving the chemistry 
of electrochemistry. 

In the case of a chloride solution it 
was possible to isolate the normal anode 
decomposition product, chlorine, and to 
study its chemical reactions directly. This 
is not possible with a sulphate solution 
because the radical SQ, is not stable as 
such, or in a polymerized form, (SO,)n. 
What is usually done is to say that this 
radical reacts with water, setting free 
oxygen according to the equation 

280, + 2H,0 = 2H,S80, + 0. 
` This, however, is an assumption ad hoc 
and should be tested in some other way; 
for instance, by setting free the radical 
SO, in some purely chemical way, and 
showing that it does or does not react 
with water, setting free oxygen. This 
can be done by heating a solution of am- 
monium persulphate or of persulphuric 
acid. If we do this we have sulphate 
formed and SO, set free. As a matter 
of fact, oxygen is evolved under these cir- 
cumstances.’ If zine or copper is placed 
in the solution the metal is attacked, just 
as it is when made anode in a sulphate 
solution. We thus obtain the same results 
by chemical methods and by electro- 
chemical methods. It may be asked what 
we have gained by doing this. The justi- 
fication for the point of view is the same 
for the sulphate electrolysis as for the 
chloride electrolysis, that it brings out 
clearly gaps in our knowledge which had 
hitherto been overlooked. When persul- 
phuric acid breaks down at ordinary tem- 
peratures, the reaction proceeds in two 
stages, hydrogen peroxide being the inter- 
mediate decomposition product. This at 


! In showing this asa lecture experiment it is advisable 
to add a little manganous sulphate as catalytic agent. 
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once raises the question whether hydrogen 
peroxide is formed when a sulphate is 
electrolyzed. We know that hydrogen 
peroxide is always formed when sulphurie 
acid containing sixty to ninety per cent 
H,SO, is electrolvzed,? and we know that 
in those solutions hydrogen peroxide de- 
composes less rapidly than in sulphuric 
acid of other concentrations. It is quite 
conceivable that we do not detect hydrogen 
peroxide in other solutions merely because 
the catalytic action of the electrodes 
causes it to decompose as fast as it forms.” 
We need a careful study of the equilibrium 
relations and reaction velocities in the 
system, sulphuric acid, water, and hydro- 
gen peroxide. The chemical and electro- 
chemical relations of ozone to these sub- 
stances and to the decomposition voltage 
of 1.67 volts also call for a great deal of 
study. 

One other point in regard to the electrol- 
ysis of sulphate solutions is worth noting, 
as it brings out clearly our ignorance. In 
Germany the oxygen evolved during the 
electrolysis of sulphuric acid is believed 
to come from the water, according. to the 
equation 

SO, + H,O = H,SO, + O. 
In France the oxygen is supposed to come 
from the sulphate radical itself, according 
to the equations 
SO, = 80, + O 
SO, + H.O = H.SQ,. 

So far as I know, no one has ever brought 
forward any proof which would enable us 
to decide between these two views. We 
know that solid ammonium or potassium 
persulphate breaks down into sulphate, 
sulphur trioxide and oxygen, which is an 
argument in favor of the French point of 
view. The formation of hydrogen per- 
oxide from persulphuric acid falls more 
in line if we consider the oxygen as com- 
ing from the sulphate radical. On the 
other hand, the formation of persulphates 
seems to be an argument on the other 
side. Whatever the final decision may be, 
I wish now merely to emphasize the fact 
that this is a problem which has not been 
faced in the past, largely because we have 
kept our chemistry and our electrochem- 
istry more or less apart. 

The chemical duplication of the electrol- 
ysis of sulphate solutions was obtained by 
heating persulphate solutions. Addition 
of potassium cyanide or potassium iodide 
to copper sulphate solutions sets free 
evanogen or iodine respectively. Mulli- 
kent has shown that the same new ester 
“A Richarz, Wied. Ann., xxiv, 188 (1h); xxxi, 412 


t IRS7). 


2 Cf. Haber and Grinberg, Zeit. Anorg. Chem., xviii, 
37 (USNS), 
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is formed whether we electrolyze sodium 
malonic ester or whether we add iodine to 
the solution. A sìmilar result could doubt- 
less be obtained with halogen compounds 
by adding colloidal metals to the solution. 
I have not vet been able to think of any 
method by which we can duplicate chemic- 
ally the setting free of nitrate as ion, but, 
of course, the percarbonate stands to the 
carbonate as the persulphate to the sul- 
phate. 
The oxidation of ferrous to ferric salts 
at the anode is merely the converse of the 
reduction of ferric to ferrous salts at the 
cathode, and therefore need not detain us. 
The chemical oxidation of cobaltous to 
cobaltic sulphate needs to be studied, and 
the catalvtic effect of hydrochloric acid 
on the formation of persulphuric acid 
will probably become intelligible when 
studied from the chemical side. The rea- 


_ son that the temperature must be kept low 


in the electrolytic formation of persul- 
phates, percarbonates and cobaltic sul- 
phate, is the very simple one that these 
substances decompose when heated. The 
essential factor is the temperature at the 
surface of the electrode, which is not neces- 
sarily the mean temperature of the solu- 
tion’ any more than the concentration at 
the surface of the electrode is necessarily 
the same as the mean concentration. 
Fischer? has made use of the heating of 
a small electrode in the experiment on 
the so-called disintegration of a copper 
anode. If a copper wire be made anode 
in a sulphuric acid solution while a heavy 
current passes, the temperature at the 
surface of the wire will rise and cuprous 
sulphate will be formed, which breaks 
down into copper and cupric sulphate 
when it is hurled by bubbles of steam out 
into the cold solution. 

We meet another type of oxidation in 
the precipitation of lead peroxide during 
the electrolysis of acidified lead nitrate 
solution. This oxidation can be effected 
chemically by adding sodium peroxide to 
the solution. It is probable that this is 
merely an addition of concentrated hydro- 
gen peroxide. Sodium peroxide will oxi- 
dize cobalt sulphate to cobaltie oxide, and 
a similar reaction can be effected electro- 
Ivtically.3 

While the reaction at the anode may be 
the exact converse of one at the cathode, 
this can be so only when the reaction in 
question is strictly reversible. This is 
very often, perhaps usually, not the case. 
Extreme instances are to be found in the 
passive metals. The reaction in the silver 

! Richarz and Ziegler, Wied, Ann., Ixiii, 261 (1897). 


2 Zeit. Elektrochemie, ix, 507 (1903). 
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voltameter is sufficiently different to make 
it necessary to separate the anode and 
cathode solutions. In the formation of 
chlorate we always pass through the in- 
termediate stage of hypochlorite, while 
this substance can not be detected in the 
reduction of chlorate to chloride. One 
interesting case may occur when the re- 
action at one electrode is practically the 
converse of the one at the other electrode. 
If we electrolyze a mixture of ferric and 
ferrous salts between platinum electrodes, 
the ferrous salt will be oxidized to ferric 
salt at the anode and the ferric salt will 
be reduced to ferrous salt at the cathode. 
If the current densities and concentra- 
tions are so arranged that the oxidation 
and reduction efficiencies are each 100 
per ‘cent, and if the solution is kept well 
stirred, the total effect of the current will 
be zero’ and the solution will behave like 
a metallic conductor. Metallic copper re- 
acts with ferric sulphate, forming ferrous 
sulphate and cupric sulphate. If we elec- 
trolyze a solution of ferrous and copper 
sulphates, using a platinum anode, the 
ferrous salt will be oxidized at the anode, 
and the ferric salt thus formed will tend 
to react with the copper at the cathode, 
cutting down the current efficiency with 
respect to copper. If we substitute a cop- 
per anode for the platinum one, the fer- 
rous salt can not be oxidized, because it 
is easier to take copper into solution than 
to oxidize a ferrous salt. Consequently 
there will be no falling off in the cathode 
current efficiency.? If any ferric salt is 
formed in any other way, it will be re- 
duced by copper from the anode rather 
than by copper from the cathode. 

We can now take up the formation of 
salts. In the chlorate process we have the 
mixing of the cathode and the anode prod- 
ucts, caustic potash and chlorine. The ad- 
mirable work done in Foerster’s labora- 
tory has shown that there is no direct 
oxidation of chloride to chlorate. The 
success of these investigations was due 
primarily to the fact that Foerster and 
his collaborators studied the chemical and 
the electrochemical phenomena simulta- 
neously. <A case of theoretical interest is 
the electrolytic formation of hydroxides 
and oxides of the heavy metals. If we 
electrolyze a sodium chloride and a sodium 
sulphate solution with copper electrodes, 
we get an orange precipitate in the sodium 
chloride solution if cold, and a red one 
if hot, while we get a bluish precipitate 
in the sulphate solution if cold, and a 
black one if hot. The electrochemical re- 
action in all four cases is the formation of 


1Oettel, Ibid, i 91 (1894). 
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a copper salt at the anode and of caustic 
soda at the cathode, the two products then 
reacting. In the sulphate solution copper 
sulphate is formed. Now copper sul- 
phate reacts in the cold with dilute caustic 
soda to form bluish cupric hydroxide. 
When the solutions are hot, black cupric 
oxide is formed. In the sodium chloride 
solution, cuprous chloride is formed in- 
stead of cupric chloride. Cuprous chloride 
reacts with cold dilute caustic soda to 
form the orange-colored cuprous hydrox- 
ide, and with hot caustic soda to form red 
cuprous oxide. The different results in 
the four cases become intelligible just as 
soon as one considers the chemistry in- 
volved. If the same experiment is tried 
with nickel cathodes, the same precipitate 
is obtained in the four cases, but the 
quantity varies. There is very little dif- 
ference between the two chloride solutions, 
but there is less precipitate in the hot 
sulphate solution than in the chloride solu- 
tions and there is scarcely any precipitate 
at all in the cold sulphate solution.? This 
fits in with what we already know as to 
the passivity of nickel in copper sulphate 
solutions. In sulphate solutions nickel 
becomes covered with a thin film of oxide 
and does. not dissolve readily. In a hot 
solution the solvent action is greater and 
more nickel goes into solution to be pre- 
cipitated as hydroxide by the caustic soda 
coming from the cathode. In chloride 
solutions the nickel does not become 
passive and very nearly the theoretical 
amount goes into solution. 

After considering this special case of the 
formation of an insoluble salt we can take 
up the more general case. If the anion, 
when set free, reacts with the metal of 
the anode to form an insoluble salt, we 
shall get this salt on electrolyzing the 
solution, but it will be precipitated as a 
more or less coherent film at the anode, 
which may be unpleasant. If the in- 
soluble salt can be formed away from the 
anode, the anode will remain bright. This 
happens in the electrolytic formation of 
the hydroxides because the insoluble sa!t 
is not precipitated until the anode and 
cathode solutions mix. In the Luckow 
patents for making insoluble salts, the 
solution contains two salts. The anion 
of one forms a soluble salt with the metal 
of the anode, while the anion of the second 
forms an insoluble salt with the metal of 
the anode. In making lead chromate, for 
instance, the salts would be sodium 
chlorate and sodium chromate. The ob- 
ject is to have the lead dissolve as chlorate 
and precipitate as chromate. Luckow at- 
tains this by having very little chromate 
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relatively to sodium chlorate in the solu- 
tion. It seems probable that the cell is, 
theoretically a two-solution one without 
a diaphragm. If we had sodium chlorate 
in the anode compartment and a mixture 
of sodium chromate and chlorate in the 
cathode compartment, the formation of 
lead chromate would take place at the 
surface between the two solutions and not 
at the anode. If we have a single solu- 
tion and a very smal] amount of sodium 
chromate, the first precipitation of lead 
chromate will make the concentration of 
sodium chromate practically zero in the 
immediate neighborhood of the anode. If 
this explanation is the correct one, vigor- 
ous stirring would be disadvantageous. 

Reference has been made to the forma- 
tion of an insoluble salt on the anode. 
This is made use of when we determine 
bromine or chlorine with a silver anode. 
The peculiarities resulting from the 
presence of a film on the electrode all 
follow from the physical and chemical 
characteristics of the film. In general, at 
the temperature of the experiment the 
solid salt is not a conductor of electricity. 
If the salt is present merely as non-con- 
ducting particles, it increases the resist- 
ance, but increases it regardless of the 
direction in which the current passes and 
regardless of the nature of the solu- 
tion. This case is well illustrated by 
a mercury electrode covered with mer- 
curous sulphate.t If the insoluble salt 
forms a semipermeable membrane, we 
shall get added effects due to the chemical 
and physical peculiarities of the mem- 
brane. A copper ferrocyanide membrane 
is nearly impermeable to copper as ion. 
If we start with such a membrane in a 
copper sulphate solution we can precipi- 
tate metallic copper upon it by electrol- 
ysis? If a membrane is impermeable to 
sulphate as ion and permeable to hydrogen 
as ion, we shall get the current passing 
readily in one direction while it is checked 
in the opposite direction. This is what 
appears to happen in the aluminum recti- 
fier, and we made progress in the theory 
of the phenomena of the rectifier only 
when Taylor and Inglis? studied the 
chemical as well as the electrical phenom- 
ena. 

One other point calls for discussion. It 
has been found that electrolytic reduction 
takes place more readily at certain 
cathodes than at others, zinc, copper and 
tin being the best in certain cases, lead 
in others. It appears to be a specific 
action of the cathode in each case. In 

! Cohen, Zeit, Phys. Chem., xxviii, 723. (189), 

2Ostwald, Ibid. vi. 71 (1800). Mijers, Recueil. Trav: 
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the Boehringer patents for reducing nitro- 
benzene it was stated that one could sub- 
stitute a platinum cathode for a tin or a 
copper cathode, provided one added a tin 
or a copper salt to the solution.? It looks, 
therefore, as though we were really deal- 
ing with the chemical action of the pul- 
verulent metal on the substance to be re- 
duced, and that the current merely re- 
generated the reducing agent. This 
brings out again the importance of study- 
ing the electrochemical phenomena with 
special reference to the chemical phenom- 


ena. The recent work of Tafel? shows 
that some of the mysterious changes in 
cathode efficiencies are due to the pre- 
cipitation of minute quantities of 
platinum, and we have long known about 
the disastrous effects of platinum on 
storage cells. In spite of the excellent 
work that has been done on the electrolytic 
reduction of nitrobenzene, the relation be- 
tween the chemistry and the electrochemis- 
try has not always been kept in mind. Mr. 
J. M. Bell was once good enough to 
tabulate and compare for me the chemical 
and electrochemical methods for prepar- 
ing the different reduction products of 
nitrobenzene. The parallelism between 
the two was distinctly not striking, and 
there is still much good work to be done 
in this field. 


A Mechanical Device for Keeping 
Ice Off Racks in Water-Power 
Plants. 

In reply to a question in the question 
box at the recent convention of the Cana- 
dian Electrical Association, asking if any 
satisfactory mechanical appliance had been 
found for keeping ice off the racks in water- 
power plants, Mr. A. A. Dion described 
the apparatus used by the Ottawa Elec- 
tric Company, Ottawa, Ont. This device 
was tried last winter with complete success. 
It was designed by Mr. W. H. Baldwin, 
superintendent of the hydraulic works of 
the company. 

The ice rake consists of a metal rake 
attached to a wooden beam about five 
inches square and twenty feet long. To 
this rake an up-and-down motion is given 
by means of a small motor. This motion 
causes the rake to scrape the ice rack from 
top to bottom and from bottom to top, the 
lever being balanced so that gravity keeps 
the rake in contact with the rack. The 
rake and driving motor are mounted on a 
small truck running on a track at the top 
of the platform. The rake travels up and 
down at the rate of 100 feet per minute. 
Power is transmitted to it from the motor 
through friction cones, bevel gearing, and 
a chain and grooved wheels, the chain 
heing fastened to the rake beam. 


1 Chilesotti, Zeit. Elektrochemic, vil 768 (1901). 
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Wireless Telegraphy in German 
Southwest Africa. 


An account of the use of wireless teleg- 
raphy in the campaign in German South- 
west Africa has been published by the 
Militar-Wochenblatt, of Berlin. A brief 
résumé of this is given in the Electrician 
(London), September 15. 

Early in 1904 an advance in separate 
columns was thought objectless on account 
of the difficulty of keeping up communi- 
cation between the several columns, the 
impossibility of obtaining a general view 
of the country, and the absence of maps. 
The arrival of three portable wireless 
telegraph sets, each complete with appara- 
tus, balloons, kites and cable packed in 
two wagons and a cart, made advance in 
separate columns possible and profitable. 
The personnel of the whole detachment 
consisted of four officers, four non-com- 
missioned officers, and twenty-seven men. 
Only the officers had been trained in the 
use of the apparatus. It was found that 
with these sets, tape messages should be 
taken at fifty to sixty miles, but this 
method was almost entirely abandoned for 
receiving by ear, which enabled communi- 
cation to be maintained up to a distance 
of 100 miles. In January of this year 
a second detachment of three sets was sent 
out, and the personnel of each detach- 
ment was brought up to four officers, nine 
non-commissioned officers, and seventy- 
nine men. In this case the men had also 
been trained in the service. 

There is now permanent communication 
between Aminuis and Keetmanshoop, a 
distance of 280 miles of difficult country. 
Besides the two stations at each end, two 
intermediate stations are required. Com- 
munication is also maintained between 
Keetmanshoop and Hafuur, a distance of 
about 112 miles, for which only one extra 
station is required. There are thus five 
stations in operation. The sixth station 
is at present out of order. 


The land in German Southwest Africa 


is high above sea level. The balloons have 
therefore less lifting power, so that the 
stretch of cable falls below the required 
220 yards. The dryness of the atmosphere 
sets up frictional electricity which at 
times threatens to set the balloons on fire. 
Generally there is freedom from this dis- 
turbance between 5 a. M. and 9 A. M. 
Strong whirlwinds are frequent, particu- 
larly at midday. The balloons or kites 


- are sometimes hurled perpendicularly in- 


to the bush. Some balloons were carried 
away by the wind and lost. The balloons, 
while serving to reveal the whereabouts 
of one column to another, also revealed 
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the presence of the column to the enemy. 
The apparatus suffered a good deal from 
the dryness of the climate. 


Utilization of Victoria Falls. 

At the recent meeting, in South Africa, 
of the British Association for the Ad- 
vancement of Science, a paper was read by 
Mr. Robert Hammond entitled “Electric 
Power Distribution for the Rand.” The 
following abstract of this paper is given 
in the London Times: “there were no 
engineering difficulties in the way of sup- 
plying electrical energy to all the mines 
on the Rand from a central power-house 
utilizing the Victoria falls, but the cost 
would far outweigh the annual outlay on 
coal. He sketched in detail a more eco- 
nomical scheme for distributing power by 
burning coal nearer the Rand. He esti- 
mated that they would be able to supply 
power at the rate of 0.7 penny per unit, 
and he had little doubt that those now 
using steam power would find it economy 
to adopt electric power.” 

During the discussion, Professor W. 
E. Ayrton said in part: “the pio- 
neering development which American 
enterprise had brought about, com- 
bined with the extraordinary commer- 
cial success which electric power distribu- 
tion had won on both sides of the Atlantic, 
made people ask, ‘Is such an industrial 
revolution in store for South Africa? At 
first sight the answer was ‘No,’ in view 
of the fact that coalfields blackened the 
map, and the produce of some was re- 
ported to be nearly equal to the best 
Welsh. On the other hand, he pointed to 
the experience of South Wales and Tyne- 
side, where electric power was now largely 
utilized. Considering the possibilities of 
Victoria falls, and contrasting them with 
Niagara, he stated that the water which 
was utilized, and which would ultimately 
cease to pass over Niagara, would be 
nearly five times as large as the total 
amount passing over the Victoria falls at 
the present moment. A convenient spot 
for a power station was at the end of the 
second gorge, but he advised them jeal- 
ously to guard the beauty of the falls. 
While he advocated the electric transmis- 
sion of power, he thought they should not 
start by constructing a transmission line 
from the falls to Johannesburg, not be- 
cause it was unworkable, but because there 
was not yet sufficient demand for power 
along the route.” 

Mr. Alexander Siemens thought that 


individual users could construct power- 
houses and generate their own electrical 
power as cheaplv as they could get it from 
a central station. 
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NE of the most interesting and not- 
able examples of the remarkable 
advance in modern industrial ap- 

pliances is that to be found in the ore- 

unloading equipment of the Great Lakes. 

The ore-unloading ‘facilities of the Great 

Lakes are far in advance of those in any 

other part of the world, and at not even 

the largest ocean ports is reached the mar- 
velous speed of unloading and handling 


shows the latest installation of these un- 
loaders; namely, two electrically operated 
machines at the United States Steel Cor- 
poration’s National Tube Company’s docks 
at Lorain, Ohio. 

An idea of the heavy service required 
of these machines may be gathered from 
the fact that they rapidly handle an 
enormous grab bucket, which, when open, 
has a spread of over eighteen feet, and 
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Ore Unloaders at the Docks of the Lorain Steel Company, Lorain, Ohio. 


0 


all the motion of the bucket rides at the 
lower end of the leg directly above the 
bucket. By means of hoisting mechanism, 
the walking beam is made to oscillate up 
and down, carrying the bucket down into 
the hold of the boat and up again above 
the dock. The leg carrying the bucket 
is mounted on rotating trunnions in the 
walking beam so that it can rotate in a 
circle when operating in the hold of the 
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Fie. 1.—GENERAL VIEW OF HULETT UNLOADERS ON THE DOCKS OF THE LORAIN SIEEL COMPANY, LORAIN, OHIO. 


which has been obtained at modern lake 
docks. 

A notable type of the modern equip- 
ment employed for the purpose, in fact, 
the one holding the world’s record for fast 
ore unloading, is the Hulett automatic 
ore unloader, invented by Mr. Geo. H. 
Hulett, third vice-president of the Well- 
man-Seaver-Morgan Company, Cleve- 
land, Ohio, which is sole builder of the 
machines. 

The general view herewith (Fig. 1) 


which automatically digs and conveys 
from the hatches of the boat ten gross 
tons of iron ore at a load. This bucket 
when open can by telescopic motion be 
extended still farther, so as to reach more 
than half-way from the centre of hatch to 
hatch. It is carried at the lower end of 
a vertical dependent leg suspended from 
a long pivoted walking beam, which is 
carried on a carriage or trolley which 
travels back and forth on the girders of 
the machine. The operator who controls 


vessel, permitting the bucket to reach out 
in all directions. It also travels length- 
wise of the hatch to the sides of the boat: 
consequently the operator is able to reach 
almost the entire cargo. 

The travel of the trolley back and forth 
on the girders carries the walking beam 
with the bucket out over the boat and 
hack over the dock. To reduce the trolley 
travel as much as possible, suitable hoppers 
for receiving the contents of the buckets 
are mounted between the girders at the 
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front; these hoppers discharge into an 
auxiliary bucket car. 

The Hulett unloaders at Lorain are 
provided with special cantilever exten- 
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on moving trucks, enabling it to travel up 
and down the dock from hateh to hatch 
without moving the boat. 

The controlling devices for machines of 


Fie. 2.—MAGNETIC CONTROLLERS FOR Hoist AND TROLLEY TRAVEL MOTIONS. 


sions, designed particularly for delivering 
the ore on a high bank back of the ma- 
chines. The bucket car travels on these 


structed to meet the conditions. 


this type are in all cases specially con- 
The con- 
trollers, proper, for this unloader consist 


Fie 3.—MAGNETIC CoNTROLLERS FOR OPERATION OF GRAB BUCKET. 


cantilever extensions, automatically dump- 
ing the ore at any desired point and re- 
turning closed to its position under the 
hopper. The entire machine is mounted 


of a number of magnetically operated 
clapper switches, which cut resistance in 
and out of the motor circuits. The 
switches are operated by solenoids placed 
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on the back of the switch-panel. The 
main contact of each switch is a heavy 
laminated copper brush reenforced with a 
yellow brass contact, the final break being 
taken between carbon contacts, and the arc 
is quickly ruptured by a powerful mag- 
netic blowout. The switches are controlled 
by small master switches located in the 
operators’ cabs. As the solenoids of the 
switches require but few amperes, the 
wires connecting the master switch with 
the controller proper are of very small 
size. 

Each motion of the unloaders is pro- 
vided with a positively connected or geared 
automatic cutout or emergency switch. 
The cutouts on the hoist and bucket-car 
motions automatically slow down and stop 
these motions as the limits of travel are 
reached. ‘They first operate to gradually 
introduce resistance and slow down the 
motor; then change connections to con- 
vert the motor into a generator, and apply 
a gradual dynamic braking effect until 
the motion is nearly stopped, and finally 
apply band brakes. 

The application of dynamic braking to 
the above-mentioned motions is of par- 
ticular advantage, as the energy of these 
heavy parts is absorbed and dissipated in 
the resistance, thus removing practically 
all wear from the solenoid band brakes. 
Under these conditions, the band brakes 
operate as holding brakes and are required 
to stop the motion only upon failure of 
current supply. | 

The bucket rotation and trolley mo- 
tions are supplied with geared automatic 
slow-down and cutout devices, which 
gradually insert the resistance and finally 
apply solenoid band brakes to stop the 
motion as the limits of travel are ap- 
proached. : 

While all of the automatic devices fully 
protect the machinery and motors against 
failure of current supply, confusion and 
faults of the operator, still they allow the 
operator, full control of the motors at all 
times, with the exception that he is un- 
able to pass a predetermined limit of 
travel of the motions. | l 

The main controllers are located as near 
to their respective motors as possible, so 
that the heavy wires carrying large cur- 
rents are made as short as possible. The 
master switches, or controllers, are small, 
thus allowing such an arrangement that 
all operating handles are brought within 
easy reach of the operator. They are very 
easily operated and do not fatigue the 
operator, thus allowing full output of the 
machines at all times irrespective of the 
physical condition of the operator. 

The magnetic controllers, which con- 
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trol the movement of the bucket in and 
out of the boat and the raising and lower- 
ing of this bucket, are shown in Fig. 2. 


motor. 
open the switches at either side of the 
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The levers are also used to hold 


centre switch when the motor is acting 


Fic. 4.—MAGNET CONTROLLER FOR BUCKET ROTATION MOTOR. 


To the left, there are seen four pairs of 
two switches each interconnected by 
means of horizontal levers. ‘These are the 
reversing switches, and the function of the 
levers is to absolutely prevent the clos- 
ing of both reversing switches at the same 
time. To the right are seen three switches 
interconnected by means of two levers. 
The function of these levers is to prevent 


Fie. 5.—BuckKET CAR OPERATOR CABIN. 


the closure of the middle or dynamic 
braking switch when the motor is still 
connected to the line and operating as a 


as a generator with the centre switch 
closed. 


Fig. 3 shows the magnetic switch con- 


troller for the operation of the grab or 
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nected that the succeeding one depends for 
its closure upon the closure of the one 
preceding. One terminal of the operating 
solenoid of each switch is connected to 
such a point on the resistance that the 
current taken by the motor upon the clos- 
ing of the preceding switch must fall 
to a certain predetermined value before 


Fig. 6.—AUTOMATIC SLOW-Down AND CUTOUT 
SWITCH FOR BUCKET CAR MOTOR. 

the following switch can close. This 

means that the motor must come up to 

a speed corresponding to each accelerating 

switch before the following switch will 
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Fic. 7.—MAGNETIC CONTROLLER FOR BUCKET CAR MOTOR. 


clam-shell bucket. The smaller switches, 
at the left, are the accelerating or resist- 
ance switches. These switches are so con- 


close. This results in the smoothest pos- 
sible acceleration in the shortest possible 
time consistent with safety to motor and 
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driving mechanism, and makes accelera- 
tion of the motor entirely independent of 
the operator should he throw the master 
switch with extreme rapidity. 

The result of this design is to cause 
the motor to approximate almost exactly 
the operation of a hydraulic or steam cyl- 
inder; that is, it will keep a predetermined 
pressure on the bucket jaws and will not 
exceed this pressure. ‘The motor is gen- 
erally stalled once during every closure 
of the bucket, and this occurs without 
injury to the motor, controller, or at- 
tached mechanism. 

The master controller for operating the 
bucket rotation motor is shown in Fig. 4. 
This motion operates so easily that the 
controller is small and requires but. few 
steps. 

Fig. 7 shows the magnetic switch con- 
troller operating the bucket-car haulage 
motor. 
bucket into a car which is pulled up the 
incline by a motor located in the 
machinery house underneath the trolley. 
The car is automatically dumped near the 
end of its travel by means of mechanical 
dogs. 

Figs. 4 and 5, respectively, show the 
master controller and automatic slow- 
down and cutout switch which control 
the motion of the car. The manually 
operated controller to the left of the 
master controller is used for the purpose of 
slewing the entire machine so that it may 
be brought parallel to the hatches of the 
boat ; this dock being built on a large curve 
makes this motion necessary to secure the 
best operation. The main controller house 
is located on the trolley underneath the 
walking beam and is divided into two 
parts, one part containing the machinery 
and controllers, and the other, the resist- 
ances, 

This type of contro] was designed, de- 
veloped and built by the Electric Con- 
troller and Supply Company, of Cleve- 
land, Ohio, which also.gyaanufactured and 
supplied all magnetic cushion-type solen- 
oids for band brakes and all other elec- 
trical details. | 
| . 


Citizens’ Telephone Company. 

The annual report of the secretary of 
the Citizens’ Telephone Company, of 
Grand Rapids, Mich., for the year ending 
June 30, 1905, shows that on July 1, 1905, 
there were 19,742 telephones in service, as 
against 16,338 for the same period last 
year, a growth of 3,404 telephones. The 
‘company now has 1,352 miles of poles, 
1,948 miles of copper circuits, and 1,060 
miles of iron circuits, making a total of 


3,008 miles of long-distance circuits, or 
6,016 miles of wire. The company has 
been making extensive improvements, 
putting in all-copper circuits in many 
localities. The automatic system of opera- 
tion has been introduced very successfully 
at Grand Rapids and at Battle Creek, and 
a semi-automatic service has been installed 
at Traverse City and Cadillac. So rapid 
has been the growth of the Grand Rapids 


The ore is dumped from the. 


membership was represented. 
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exchange that the installation of the 
eighth thousand of automatic switches is 
now being completed. The automatic sys- 
tem is manufactured by the Automatic 
Klectrie Company, Chicago, Ill. 


The Street Railway Accountants’ 
Association of America. 

The following officers and committees of 
the Street Railway Accountants’ Associa- 
tion of America have been elected for the 
season 1905-1906. 

President, Walter B. Brockway, gen- 
eral auditor Nashville Railway and Light 
Company, Yonkers, N. Y. 

First vice-president, P. S. “Young, 
comptroller Public Service Corporation 
of New Jersey, Newark, N. J. 

Second vice-president, Robert N. Wal- 
lis, treasurer Fitchburg & Leominster 
Street Railway Company, Fitchburg, 
Mass. _ 

Third vice-president, H. A. Ferrandau, 
auditor and treasurer New Orleans Rail- 
wavs Company, New Orleans, La. 

Secretary and treasurer, Elmer M. 
White, assistant treasurer Birmingham 
Railway and Light Company, Birming- 
ham, Ala. 

Executive committee, W. G. Ross, 
managing director Montreal Street Rail- 
way Company, Montreal, Canada; 
C. L. S. Tingley, second vice-president 
American Street Railway Company, 
Philadelphia, Pa.; F. Dabney, assistant 
treasurer Seattle Electric Company, 
Seattle, Wash.; J. H. Pardee, general 
manager Rochester & Eastern Rapid 
Railway Company, Canandaigua, N. Y. 


o 


The Colorado Electric Light, Power 
and Railway Association. 

The annual convention of the Colorado 
Electric Light, Power and Railway Asso- 
ciation was held at Glenwood Springs, 
Col., September 18, 19 and 20. This con- 


‘vention was briefly reported in a prior 


issue 9f the ELECTRICAL REVIEW. It was 
very successful, and over two-thirds of the 
The pro- 
gramme for the three days’ sessions in- 
cluded the reading of a number of papers 
and the discussion of an extensive ques- 
tion box. 

The following officers were elected for 
the year: president, F. W. Frueauff, gen- 
eral manager, Denver Gas and Electric 
Company; vice-president, William May- 
her, manager, the Greeley Power and 
Light Company; secretary and treasurer, 
George B. Tripp, general manager, Colo- 
rado Springs Electric Company. 

The cfficers and J. A. Beeler, president 
Denver City Tramway Company, and J. 
F. Vail, general manager Pueblo & Sub- 
urban Traction and Lighting Company, 
form the executive committee. 

The finance committee is as follows: D. 
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S. Harper, Trinidad; P. R. Stout, Central 
City; H. N. Gilbert, Pueblo. 

The membership committee is as fol- 
lows: J. J. Cooper, Denver; J. E. O. 
Blackall, Denver; B. K. Sweeney, Denver. 

Advisory committee—William T. Wal- 
lace, Cañon City; E. J. Temple, Boulder ; 
R. L. Goodale, Colorado Springs; A. M. 
Ballou, Denver; W. J. Barker, Denver. 


Electric Power in a Brewery. 

Electric motors have been installed re- 
cently in a brewery at Dartford, England, 
where they have been most successful. A 
brief description of this plant is given in 
the Electrical Review, London, for 
September 8. They are particularly ad- 
vantageous because the demand for power 
is intermittent, and the motors themselves’ 


are clean. There are altogether sixteen 
motors of varying horse-power. One—a 
three and  one-half-horse-power shunt 


motor—drives a seven-hundredweight bar- 
rel hoist. In the hop house a three and 
one-half-horse-power | compound-wound 
motor drives a four-hundredweight fric- 
tion hoist, bringing in the hops and sugar. 
In the brewery proper a ten-horse-power 


compound-wound motor is installed for 
working the rakes in the mashing tun, 
which is the heaviest work in the brewery. 
A seven-horse-power shunt’ motor is used 
here for driving a screw conveyer which 
empties the used grains out of the tun. 
There is also a one-horse-power shunt mo- 
tor driving sundry small machine tools. 
Above this floor there is a masher driven 
by a three and one-half-horse-power motor, 
and on a third floor a fifteen-horse-power 
shunt motor drives the grinding and malt- 
cleaning machines. The dust from the 
cleaning machines is collected in a dust- 
destroyer driven by a three and one-half- 
horse-power shunt motor. Various other 
hoists in this building are driven by mo- 
tors. In the barley house a five-horse- 
power shunt motor and a three and one- 
half-horse-powey compound motor drive 
a barley-cleaning machine and a friction 
hoist. In the malt house a seven-horse- 
power motor drives a belt conveyer for 
distributing barley and malt between the 
upper and the lower floors. An eight- 
horse-power compound-wound motor 
drives a malt lift on the top floor of the 
building. In this building there are also 
a dust-destroyer driven by a two and one- 
half-horse-power shunt motor, and two 
one-horse-power motors utilized for work- 
ing the bottling machinery. All the 
machinery in the establishment, with the 
exception of the deep-well pump, is driven 
by motors. The cost of the electric driv- 
ing for the six months ending June 30 of 
this year was about $1,240. This includes 
some purchased power. The cost of steam 
driving for the corresponding six months 
of the previous year was $1,922. Further, 
by means of the electric operation, ex- 
penses were reduced by replacing two men 
by a single boy, the difference in wages 
being ten dollars a week. 7 | 
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THERMODYNAMICS OF THE ELECTRIC 
INCANDESCENT LAMP.' 


BY DR. E. F. ROEBER. 


From a theoretical point of view the 
simplest electric incandescent lamp is a 
direct-current lamp with its filament in 
an absolute vacuum. We will assume the 
filament to be a conductor of the first 
class, 1. e., of the type of metallic conduc- 
tors. The heat which is conducted away 
through the leading-in wires shall be as- 
sumed to be negligible. 

Under these conditions there can be no 
loss of heat by conduction or con- 
vection, and if we neglect the 
energy which is consumed in throwing 
off particles of carbon from the filament, 
etc., the whole electrical energy which is 
supplied to the lamp must be changed 
into energy of radiation. 

For the sake of simplicity the filament 


may be assumed to be a straight cylinder | 


of the length 7 centimetre and with a cir- 
cular cross-section of radius r centi- 
metre. Let y be the conductivity of the 


material of which the filament is made. 
2 


Then the conductance is y a 


and if e is the voltage at the terminals of 
the filament, the current in amperes ia 


T? x 


LE 


mhosg 


and the power supplied to the 


lamp in watts is e? y i 


energy radiated per second from one 
square centim tre of surface of the fila- 


e? y Tr 
2 l 

This is at least the case when the sta- 
tionary condition has been reached. In 
the first time element after the circuit is 
closed, the electrical energy which is sup- 
plied to the lamp is used to raise the tem- 
perature of the filament and the tem- 
perature will continue to rise until it 
reaches that value for which the total 
energy radiated equals exactly the elec- 
trical energy supplied to the lamp. 

For a given filament and for a given 
temperature of the surroundings the total 
energy of radiation depends on the tem- 
perature of the filament only; and if we 
introduce the further assumption that the 
filament is a perfectly “black body” (1. e., 
according to Kirchhoff’s definition, one 
which absorbs all radiations falling on 
it and neither reflects nor transmits any), 
we can directly apply the Stefan-Boltz- 
mann law.’ 


, hence the 


ment is - = watts. 


1 Abstract of paper read at the recent meeting of the 
American Electrochemical Society, Bethlehem, Sep- 
tember 20. 

278tefan, Ber. d. K. Akad. der Wissensch., Wien. vol. 
Ixxix, B, 2 Abth., p. 391, 1870; Boltzmann, Wiedemann’s 
Ann., vol. xxii, p. 291, 15M4. 
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According to this law, the total energy 
of radiation from a black body equals 
K (T* — T,‘), where T is the absolute 
temperature of the radiating filament, T, 
the absolute temperature of the surround- 
ings, and K a constant.* 


In our special case we, therefore, get 
e? r Ş 
(1) “g” p =K (T — T). 


This equation enables us to calculate 
the temperature of the filament if the 
voltage e at its terminals is given and if 
it behaves as a black body. 

Now this total radiation consists of 
electromagnetic waves of an infinite series 
of different wave-lengths, but the phys- 
iological effect of light is produced on the 
normal eye only by those waves the length 
of which is between 8 X 10% and 4 X 10-5 


centimetre, or the frequency between 
39 X 10°° and 76 X 1078 periods per 
second. 


The endeavor must be to get such a 
spectrum of the incandescent filament 
radiation that as much as possible of its 
area falls within the limits of the wave- 
lengths of visible light. 

A first indication of the degree to which 
this desideratum is fulfilled is given by 
Wien’s displacement law? according to 
which the product of the wave-length 
A m of maximum energy and the absolute 
temperature T of the radiating source is 
a constant: 

(2) A m T = constant. 

If the wave-length A m is measured in 
centimetres, the constant? in equation (2) 
is 0.2940 for a black body. 

If, therefore, the temperature of the 
incandescent filament increases, the maxi- 
mum of energy is shifted toward shorter 
wave-lengths. In order to get the maxi- 
mum energy within the visible spectrum, 
for instance at the wave-lengths 6 X 10- 
centimetre not far from the D line of 
sodium, the absolute temperature of the 
black body filament must be 4,900 degrees 
absolute,.or over 4,600 degrees centigrade. 
This is far beyond anything we can hope 
at present to reach in incandescent lamps. 

The spectral distribution of energy in 
the radiation of a black body is given by 
Wien’s law* 

— pl )- 
(3) J = & X®* e — ` T 
where J is the energy corresponding to 


the wave-length A (region of spectrum A 
to A + dX), T is the absolute tem- 


C, 


1 For numerical determinations of K see F, Kurlbaum, 
Wiedemann's Ann., Vol. lxv, p. 759, 1808 


2 Wien. on oes vol. xlvi, D. 633, 1893; vol. 
li, p. 1.2, 


aa: a Pringsheim, Vern. d. Deutsch. Phys. 
Ges.. v. i, p. 218. 1809, 


4 Wien, Wiedemann's Ann., vol. lviii, p. 662, 1896. 
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perature of the radiating black body, e 
is the base of the natural system of lo- 
garithms, and c, and c, are constants. 
This equation has been modified by 
Planck. Planck’s law which has been 
found to represent in a most remarkable 
way the facts throughout the extreme 
ranges in which it has been tested, reads 
as follows: 
4) J=Gat— 

2 

“ATi 

These formulas represent the funda- 
mental laws of the radiation of a black 
body. 

In practice the efficiency of a lamp is 
not given as the ratio of the energy 
of radiation within the visible spectrum 
to the total radiation, but is given by the 
candle-power which is produced by one 
watt, or what is the more general, although 
improper commercial usage, by the reverse 
ratio, t. e., the number of watts consumed 
per candle. The rays within the visible 
spectrum form what we call the flux of 
light and their energy is sometimes as- 
sumed to be measured by spherical candle- 
power. 

The underlying idea is that the spher- 
ical candle-power is proportional to the 
energy of the light emitted. Now, as long 
as we have to do with light of one single 
wave-length, this supposition is- correct. 
But if we compare two composite sources 
of light, the element of the physiological 
effect enters into the measurement of the 
candle-power since the intensity of the 
physiological effect depends on the wave- 
length. On the other hand, the energy 
of light has a distinct value independent 
of whether it produces any physiological 
effect or not. 

It is, therefore, strictly correct only 
with monochromatic light to assume the 
candle-power to be a measure of the energy 
of visible radiation; and for this reason 
it is proper only for single wave-lengths 
to try to find a numerical relation between 
spherical candle-power and the usual units 
of power—or, as we may say, the me- 
chanical equivalent of light. 

Since the physiological effect on the 
normal eye is a function of the wave- 
length, the relation between candle-power 
and other units of power must also be a 
function of the wave-length. 

Nevertheless in practice we compare dif- 
ferent sources of light—of different spec- 
tral composition—by their candle-power. 
In such cases we average the physiological 


1 Berichte, der K. Akademie d. Wissenschaften, Ber 
lin, p. 544, 1901. 
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effects of the energies of the different 


wave-lengths. 
The results obtained by experimental 


determinations of the mechanical equiva- 
lent-of light, if not limited to a single 
wave-length, must therefore be taken 
cum grano salts', although they undoubt- 
edly are interesting as giving a first ap- 
proximation to the truth. 

Experimental researches on this prob- 
lem have first been made by J. J. Thomson 
and O. Tumlirz.? The result of Tumlirz 
was 0.188 watt per spherical hefner- 
candle. However, his method of measure- 
ment was open to objections, since he 
separated the visible spectrum from the 


other rays by trying to absorb the latter 


in a layer of water. This must lead to 
too high a numerical value of the watte 
per candle, as was more recently pointed 
out by K. Angstrom* who made another de- 
termination of the mechanical equivalent 
of light. In order to separate the visible 
spectrum from the balance of the spec- 
trum, he decomposed by refraction the to- 
tal radiation into the rays of different 
wave-lengths, cut off all rays except those 
with the visible spectrum and recombined 
the latter by means of a lens. His result 
appears to be the best available at present. 

Angstrém found that the equivalent of 
the light radiation of one hefner candle 
per square centimetre at a distance of one 
metre (one meter candle) is 8.1 ergs per 
second. This gives as the equivalent of 
one spherical hefner candle 0.102 watt. 
This is almost one-half the equivalent of 
Tumlirz : 

Now one spherical hefner is equal to 
0.88 spherical (British) candle-power. 
We, therefore, get, as the result of Ang- 
strom’s determination, for 100 per cent 
efficiency. 

1 spherical candle-power = 0.115 watt 
or 

1 watt = 8.63 spherical candle-power. 

One of the most efficient new types of 
incandescent lamps, the tantalum lamp, 
consumes initially 1.99 watts per mean 
horizontal candle-power and 2.78 watts 
per mean spherical candle-power; while 
the average value throughout life was 
found as 2.19 and 2.70 watts respectively, 
according to recent tests made in a test- 
ing laboratory in this country. For the 
efficiency calculation the watts per spher- 
ical candle-power must be chosen, and if 
we base this calculation on 2.70 watts and 
on Angstrém’s equivalent, it follows that 


1 See, for aptance, n J. Reed, Electrical World and 
Engineer, vol. . 120, 1901, also the editorial in 
the same volimia o. A$ 


Mta the summary of their researches in an article b 
S ering. Electrical World and Engineer, vol. xxxvii, 
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3 K. Angstrim, Physik. Zeit., vol. iii, p. 257, 1903. 
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the tantalum lamp has an efficiency of 
4.3 per cent. 

An ordinary carbon filament incandes- 
cent lamp if consuming 3.1 watts per mean 
horizontal candle-power and 3.9 watts per 
mean spherical candle-power has an 
efficiency of 3.5 per cent. 

We have now reached the problem, 
what can be done to make incandescent 
lamps more efficient? 

One obvious conclusion from the above 
discussion is, that if we want to employ 
a black body filament we must increase 
the temperature of the glowing filament 
very materially. 

The carbon filament of the old ordinary 
incandescent lamp has often been assumed 
to come pretty near a black body. Now, 
it will at once be seen that we can easily 
increase the temperature T of the fila- 
ment by increasing the voltage e; equation 
(1) gives the exact variations of T with e. 
If we do this, the maximum of energy in 
the spectrum will be shifted toward 
shorter wave-lengths according to (2); 
1. e., the light gets better, whiter, more like 
sunlight in spectral composition. As a 
necessary concomitant, the area of the 
energy curve, which falls within the visi- 
ble spectrum, increases; in othex words, 
the efficiency increases. 

It can be laid down as a general rule 
that the color effect of the light of an in- 
candescent lamp enables one to judge ap- 
proximately the efficiency at which it 
The reason is that according to 
the above theory both the color effect and 
the efficiency are functions of the tempera- 
ture. In a private communication to the 
writer Dr. Louis Bell gives the following 
color scale of efficiencies of ordinary car- 
bon filament incandescent lamps. 


Gpndle Power. Color. 

1.5...... clear white. 

2.0 to 2.5 white, very faintly tinged with 
yellow. 

n A | oa yellowish white. 

SDG reda yellowish. 

40 364 wees yellowish, tinged with orange. 

4.5...... orange yellow. 

5.0...... distinctly orange red. 


Lummert refers to a test of a lamp of 
sixteen spherical candle-power, which 
when operated at forty-five volts gave six- 
teen candle-power, thus consuming 3.5 


‘watts per spherical candle-power; the 


voltage was raised and with it the elec- 
trical power supplied to the lamp to 266 
watts; simultaneously the candle-power 
increased to 2,000, representing a con- 
sumption of 0.13 watt per spherical 
candle-power (which is almost the theore- 
trical limit according to Angstrém’s equiv- 
alent). Thus an increase of energy in 


1Lummer, Zeit. f. Beleucht., March 20, p. 97, 1904. 
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the ratio from one to five corresponds to 
an increase of candle-power from one to 
one hundred and thirty and to an increase 
of efficiency from one to twenty-six. But 
the lamp burns out at once. 

If a black body filament is to he used, 
the progress must be looked for in an in- 
crease of its temperature. This is the 
reason for trying metals of very high 
melting points for filaments; such as 
osmium in Dr. Auer von Welsbach’s 
osmium lamp, since osmium has the high- 
est melting point of any known metal. 
The same principle was followed in the 
systematic development of the tantalum 
lamp of the Siemens & Halske Company, 
by Dr. von Bolton, who tried the follow- 
ing metals one after the other: vanadium, 
niobium, tantalum. Their melting points 
are 1,680 degrees, 1,950 degrees, and 2,250 
to 2,300 degrees centigrade, respectively. 
On account of its highest melting point 
tantalum was finally chosen. 

However, by simply increasing the 
temperature we can not get very far to- 
ward the realization of the ideal if a 
black body filament is used. We saw be- 
fore, that according to Wien’s displace- 
ment law, we would need to use a tempera- 
ture of more than 4,600 degrees centigrade, 
t. e., more than 8,000 degrees Fahrenheit to 
get the maximum of energy at 0.6 p. 
There is no hope of coming near such a 
temperature in present practice. 

But fortunately, there is no necessity 
whatever to use a black body filament. A 
black body is an ideal case in thermo- 
dynamics; it is nowhere strictly realized 
In practice. But the black body is not at 
all the ideal thing for the lighting engi- 
neer. Qn the contrary, the further we can 
get away from the black body the better 
for us. 

The above discussion was based on the 
consideration of the black body filament, 
because on this matter we can speak with 
certainty and without vagueness. The 
discussion of filaments departing from 
black body radiation can be carried out 
only in special cases with similar mathe- 
matical exactness. In general we must be 
s..tisfied to indicate the direction in which 
the results will vary from black body 
radiation. 

At a given temperature the total radia- 
tion from a non-black body is less than 
from a black body. Hence if we substi- 
tute a non-black body filament for the 
black-body filament, leaving everything 
else unchanged, our fundamental equation 
(1) will no longer be valid. The station- 
ary condition, represented by the equality 
of radiation energy and electrical energy 


548 


supply, necessitates now a higher tempera- 
ture T than with a black body filament. 

Of greater importance, however, than 
the total radiation is the distribution of 
the energy of radiation over the whole 
spectrum. Non-black body radiation is 
essentially selective radiation. The real 
ideal thing about the black body is that, 
according to definition, its radiation is not 
selective, since it absorbs all rays of any 
wave-length and, therefore, according to 
Kirchhoff’s law of the parallelism between 
radiation and absorption it also radiates 
all of them. 

The ideal filament for the lighting 
engineer must be one which absorbs only 
rays within the visible spectrum, while it 
either perfectly reflects all other ravs or 
is perfectly transparent for the same. 
Such a body would then emit a radiation 
completely within the visible spectrum. 

It serves no useful purpose to speculate 
whether we have any prospects of realiz- 
ing such an ideal filament body. Instead, 
we may briefly state what we know con- 
cerning polished platinum which is one 
of the bodies which of all those tested 
shows the greatest departure from a black 
body. 

In Wien’s displacement law (2) A m 
T = constant, the constant is 0.2940 for 
the black body and 0.2626 for polished 
platinum (Lummer and Pringsheim), 
when the wave-length is measured in 
centimetres. Hence the absolute tempera- 
ture T at which the maximum of energy 
lies at a certain wave-length is less by 
about ten per cent with polished platinum 
than with the black body. This means 
that heated to the same temperature, a 
polished platinum filament will have a 
spectrum with its maximum of energy 
nearer to the visible spectrum than a 
black-body filament. Nevertheless, pol- 
ished platinum is still very far from the 
ideal material which the lighting engineer 
must aim at. 

No rule can be laid down how to devise 
such an ideal material, except to deter- 
mine empirically the absorption of all 
possible substances for all different wave- 
lengths. 

However, the degrees of departure of a 
body from black body radiation does not 
depend solely on its material, it also de- 
pends to a certain degree on the condi- 
tion and the configuration of its surface. 
The more porous the body the more will 
it behave like a black body.? 

The realization of the black body in 


! F. Blaw, Flektrotechnische Zeitschrift, February 2, 
1905, concerning the onmium lamp. 
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practice is based upon Kirchhoff’s funda- | 


mental rule that the radiation inside an 
enclosure, all points of which are kept on 
uniform temperature, is absolute black 
body radiation. The black body with 
which the laws of radiation have been ex- 
perimentally established is such a hollow 
enclosure, the walls of which are kept on 
uniform temperature, but contain a small 
opening through which the radiation is 
absorbed. The presence of the opening 
represents a negligible departure from ab- 
solute black body radiation.? 

Now it is evident that any pore in the 
surface of an incandescent filament what- 
ever it is made of will behave more or 
less like a black body. 
important result that the ideal filament 
must have a polished surface without 
pores. 

In the case of the osmium lamp it 
has been noticed that the initial in- 
crease of candle-power, which is ob- 
served with almost every filament after 
the current is turned on, continues 
for an unusually long period, some- 
what like 200 hours. This is said to be 
due to a continuation of the formation 
of the filament, the particles being better 
fused together and the surface getting 
more polished. It is quite possible that 
in the case of the new graphitized fila- 
ment of the General Electric Company 
something similar goes on, since the treat- 
ment is essentially an external surface 
treatment, although the material of the 
filament itself is also changed. 

While speaking of the ordinary carbon 
filament it was noticed above that two of 
the reasons of the ageing of the lamp 
were decrease of surface emissivity and a 
throwing off of carbon particles from the 
filament with a resulting blackening of 
the globe. These two effects have gen- 
erally been considered to be independent 
of each other, although in the light of the 
above discussion it may be that the de- 
crease of emissivity is due to the forma- 
tion of pores or minute holes in the sur- 
face of the filament, as a result of the 
throwing off of small carbon particles. 
If this is true, the negative terminal of 
the filament (from which the carbon par- 
ticles are mainly thrown off) should lose 
more in emissivity than the other ter- 
minal. I do not know whether experi- 
ments of this kind have been made. To 
test this suggestion it would be necessary, 
of course, to separate carefully the effect 
of change of emissivity from the effect 
of blackening of the globe. For this 


! Waidner and Burgess, Bull. Bureau of Standards, 
vol. i, No. 2, p. 196, 1985. 
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reason the globe would have first to be 
uniformly cleaned before the emissivity 
of the two ends of the filament were 
compared. 


Without going into a discussion of the 
probable commercial effect of the new 
lamps on the electric lighting industry— 
which is outside of the sphere of this 
paper and of this society—it may be 
simply said that the osmium lamp and 
the tantalum lamp have reduced by forty 
to fifty per cent the consumption of power 
per candle-power by the ordinary incan- 
descent lamp. However, for commerical 
purposes quite a number of other factors 
would have to be considered. With the 
new graphitized carbon filament the con- 
sumption of power per candle-power has 
been reduced by twenty per cent. 

In view of the foregoing discussion it 
would be extremely interesting to know 
how far the progress achieved by the new 
lamps is due to the increased temperature 
and how far to a greater departure from 
black body radiation. We know of all 
three lamps that their filaments are at 
higher temperature than the ordinary car- 
bon filament. Concerning the question, 
however, how far the three new filaments 
(in comparison with the ordinary carbon 
filament) depart from the black body no 
information of an exact nature has been 
published to my knowledge. 

A complete investigation of these prob- 
lems would involve not only a determi- 
nation of the actual temperatures and of 
the “black body temperatures” of the 
filaments, but the actual distribution of: 
the energy within the spectrum. 

This would give us directly the abso- 
lute efficiency of the three lamps as the 
ratio of the area within the visible spec- 
trum to the area of the total spectrum of 
the energy curve. It is quite possible that 
the numerical value of the efficiency thus 
determined may differ essentially from 
the efficiency as determined from the 
candle-power per watt on the basis of the 
mechanical equivalent of light. 

The first definition is absolutely 
physical and leaves the physiological as- 
pect of the problem out of consideration. 
In this definition each watt corresponding 
to one wave-length within the visible spec- 
trum is considered as perfectly equivalent 
to one watt corresponding to any other 
wave-length with the visible spectrum, 
although the physiological effects may be 
very different. The second definition of 
efficiency, on the other hand, is essentially 
based on the physiological effect. Accord- 
ing to the second definition the efficiency 
of the osmium lamp is practically twice 
that of the ordinary carbon lamp; but 
this does not necessarily mean that the 
efficiency according to the first definition 
has also been doubled. For the actual 
efficiency the loss of heat by conduction 
through the leading-in wires is also a 
factor ; this has not been considered by the 
above discussion. 

At all events, in spite of what has al- 
ready been accomplished, it is evident that 
we are still far from finality. 
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SOME NOTES ON THE RAPID ELECTRO- 
DEPOSITION OF COPPER.' 


BY SHERARD COWPER-COLES, 


The author when carrying out experi- 
ments on the electrolytic production of 
copper tubes, which should be free from 
laminations, observed that if the mandrel 
constituting the cathode was revolved at 
a certain circumferential speed, smooth 
thick deposits of copper could be obtained 
at very high current densities which could 
not be obtained by any other method. 
Further investigations were made to de- 
termine this speed, and the method eventu- 
ally adopted was a cathode in the form 
of a cone, by which means the critical 
speed can be determined very readily. It 
has been found that the tensile strength 
of the copper increases with the speed 
of rotation. 

It is found that very pure copper is ob- 
tained by the centrifugal process, even 
when very high current densities are em- 
ployed, and the solution contains much 
foreign matter in suspension, as shown 
bv the following analysis of a copper 
sheet : 


Percentage. 

Iron -2eserties oho sc tch ee Baa 0.0189 
Arsenic 2.655425 eee eae eek eee 0.0015 
Lead Perseus bs aces Gees 0.0013 
Antimony © 25:5 oe ooh ewes eee kes 0.0010 
Bismuth ..<66e si se eh ee bees 0.0008 
Silver weve cio ood Sh Ses Absent 
Nickel 66 osecsieeeee seed be oud s 

Sulphur ......sssasnsesssene.. x 

Copper, by difference.......... 99.9765 


The composition of the electrolyte 
usually employed is copner sulphate ten 
ner cent, sulphuric acid ten per cent, 
water eighty per cent. 

A great advantage of the centrifugal 
process is that the copper is free from 
lamination, such as is found wheh copper 
is burnished at stated intervals; this point 
has been established both by mechanical 
tests and microscopical examination. In 
the latter case specimens were cut from 
samples, and were polished and etched; 
in all cases the metal was close and homo- 
geneous, and free from gaps, pits and 
fissures. 

It has been found that any stoppage 
or great variation in the speed of the 
mandrel causes lamination. The nodules 
or excrescences that form on copper are 
nearly always due to a particle of dirt 
settling on the cathode or a bubble of gas 
adhering tenaciously, with the result that 
the copper builds up around the adhering 
substance, rapidly increasing in size. 

Copper tubes produced by this process 
without any drawing have been given a 
maximum stress of seventeen tons, and a 


! Abstract of a paper read before the Faraday Scciety, 
Monday, July 8. 
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tube after drawing has stood a pressure 
of 3,000 pounds per square inch—thick- 
ness of metal 0.063 inch—without show- 
ing any signs of distress; and sheets, with- 
out rolling, have given a maximum stress 
of from twenty-eight to thirty-four tons 
(2,000 pounds) per square inch. 

The production of copper wire by 
electrolytic means is a more difficult prob- 
lem than the production of copper tubes 
and sheets. Various processes have been 
suggested and tried from time to time, 
such as electro-depositing copper on a 
thin copper wire until it has attained a 
considerable thickness, and then drawing 
the thickened wire down again to a com- 
paratively fine wire. Swan and Sanders 
have both experimented with such proc- 
esses, but so far they have not been 
worked commercially. Elmore’s process 
consists in producing copper tubes by his 
hurnishing process and cutting them up 
in long spirals. Such a process is very 
costly, and the wire when finished and 
subjected to a torsional test is verv un- 
satisfactory. Other experimenters have 
tried placing insulating strips on a cylin- 
drical mandrel so as to produce long cop- 


- per spirals; the spirals thus produced are 


uneven and unsuitable for drawing down 
to wire on account of the roughnesses 
formed on the edges. The method em- 
ploved in conjunction with the centrif- 
ugal process consists in making on the 
mandrel a spiral scratch. The effect of 
this scratch, which must be angular, is to 
affect the molecular structure of the cop- 
per and to form a cleavage plane; if the 
scratch is not angular but round at the 
base the copper will not divide. The line 
of cleavage is no doubt formed in the 
same way as a cast metal. The crystalline 
structure of the deposited copper has a 
line of cleavage starting with the sharp 
point of the scratch on the mandrel. The 
copper separates more readily if unwound 
at an angle to the axis of the mandrel. 
A mandrel capable of making three or 
four miles of wire in one operation in a 
few hours from crude copper may be con- 
structed. The vat is annular, the mandrel 
being seven feet in diameter and making 
about fifty revolutions per minute. A 
great feature of such a vat is that there 
are no working parts in the electrolyte and 
no stuffing-boxes or glands. 

The capital expenditure on plant re- 
quired for the centrifugal process com- 
pares very favorably with an up-to-date 
rolling mill and wire-drawing plant; the 
cost of such a plant with buildings, en- 
vines and the necessary plant is about 
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$400,000 for an output of about 100 tons 
per week or 5,000 tons per annum. 

The following are some of the chief 
advantages claimed for the process: the 
copper is refined and manufactured into 
sheets or tubes in one operation, the cop- 
per being of a hard nature, similar to that 
which is cold-rolled; the process is at 
least ten times faster than any existing 
electrolytic process; a high current can 
he employed without deteriorating the 
quality of the copper; there is no risk of 
lamination, as no burnisher is employed ; 
the plant is simple and free from me- 
chanical complications, the amount of cop- 
per locked up for a given output is small 
compared to other processes; finally, 
anodes of very impure copper can be used 
as compared to the anode copper used in 
other systems. 


The Madison Square Garden Elec- 
trical Show. 

The following companies have selected 
space for the Madison Square Garden 
Electrical Show, to be held December 
11-23, inclusive: Nationa] Carbon Com- 
pany, Cleveland, Ohio; Eastern Carbon 
Works, Jersey City, N. J.; Chicago Pneu- 
matic Tool Company, Chicago, Il; 
Klectro-Dynamie Company, Bayonne, 
N. J.; General Storage Battery Company, 
New York citv; G. M. Gest, New York 
and Cincinnati; Ovington Manufacturing 
Company, Boston, Mass.; Harry M. 
Stevens, New York city, and Joseph 
Goldfinger. 

The New York Telephone Company is 
perfecting details for its exhibit. The 
space chosen is the circle in the centre of 
the promenade, directly in the middle of 
the Garden. This circle is some thirtv 
fect in diameter, and over it will be hung 
an enormous blue bell covered with in- 
candescent lights. 

Among other interesting exhibits in 
this booth there will be a model telephone 
central exchange. This central station 
will be a working exhibit, as will prac- 
tically every other exhibit in the Garden. 
During the show each exhibitor will have 
a telephone in his booth connected to this 
exchange, so that business mav be con- 
tinued throughout the day and evening. 
ee 
National Electric Light Association 

Convention Entertainment. 

The recent convention of the National 
Electrie Light Association, at Denver and 
Colorado Springs, Col., was unusual in 
several respects. It has just been an- 
nounced that, although the entertainment 
features were very elaborate, Mr. R. B. 
Sullivan, chairman of the local finance 
committee, has returned to subscribers to 
the entertainment fund fifteen per cent of 
their subscriptions. As there is usually a 
shortage of funds for conventions, this is 
regarded as remarkable. 
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THE SINGLE-PHASE RAILWAY 
SYSTEM .} 


BY CHARLES F. SCOTT. 


It is the purpose of this paper to pre- 
sent some of the salient features of the 
single-phase railway system which may be 
of particular interest to the members of 
the American Street Railway Associa- 
tion. 

The questions which a railway manager 
ig apt to raise with regard to the single- 
phase railway concern its suitability for 
his particular conditions, its present prac- 
tical status and its cost. ‘The answers 
which apply in one case may be mislead- 
ing in others, so- that the discussion of 
the subject must be general rather than 
particular. 

There are two other questions which 
have been asked so often that they deserve 
a passing comment. Will the motor start 
with good torque and accelerate rapidly? 
Will it commutate? Suffice it to say 
that the single-phase motor of the variety 
which I am considering does start and 
accelerate and commutate. It is not the 
motor itself but the single-phase system 
which the motor makes possible that is 
of prime importance. And the system is 
of commercial value only as it is able to 
operate electric railway service more ef- 
fectively and economically than is prac- 
ticable by other means. 


SINGLE-PHASE AND DIRECT-CURRENT SYS- 
TEMS COMPARED. 


The single-phase system accomplishes 
the same results in car movement that 
may be obtained by direct-current equip- 
ments, but in many cases with less first 
cost, less operating expense, increased 
flexibility and greater simplicity. 

The radical difference, between railway 
systems using direct-current motors and 
those using single-phase motors is not 
so much in the car or the power-house as 
it is in the circuits connecting them. In 
the first place the high voltage used on 
the trolley wire does away with expensive 
feeders and it also enables the current to 
be carried to a greater distance from the 
power-house or from the substation. 
Second, the substation employed in the 
single-phase system requires simply a 
lowering transformer. The substation 
for supplying a direct-current railway re- 
quires the rotary converter and a set of 
lowering transformers. Third, the num- 
ber of substations for a single-phase road 
is less than is required for direct current 
and these do not require the attendance 

1A paper prepared for the twenty fourth annual con- 
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which is necessary for the operation of 
rotary converters. It is these character- 
istics that peculiarly adapt the single- 
phase system to interurban and long-dis- 
tance railways. 


CONSTITUENT PARTS OF SINGLE-PHASE 
SYSTEM. 


The motor is the feature which has re- 
ceived particular interest and comment, 
for it has been conceded that if a single- 
phase motor be available the other ele 
ments would follow as a matter of course. 
No one has questioned the adaptability of 
control apparatus, transformers and high- 
tension line construction to the require- 
ments of the single-phase railway system. 
This simply involves the application of 
well-known apparatus and methods to the 
particular requirements of railway opera- 
tion. But a perfected motor does not 
mark the completion of development 
work. Control apparatus for handling 
alternating current must be devised and 
constructed. It must be suitable for hand 
control for small cars and it must be 
adapted for the multiple-unit operation 
of heavier equipments. Still other forms 
must be suitable for operation inter- 
changeably on either direct or alternating 
current. Transformers, line switches and 
other auxiliaries must all be combined in- 
to a workable equipment. Forms of trol- 
ley and overhead construction must be 
developed suitable for the new conditions 
of current and voltage. The announce- 
ment of a commercial single-phase motor 
made in the paper of Mr. Lamme before 
the American Institute of Electrical En- 
gineers three years ago this month was 
necessarily the beginning rather than the 
end of the development of the system as 
a whole in all its details. 


ADVANTAGES PROVED BY SERVICE. 


In how far have the advantages claimed 
for the single-phase system been realized ? 
Among the important features are the fol- 
lowing: 

A high-voltage trolley construction has 
been developed and has proved to be 
simple, strong and thoroughly practicable. 
Thirty-three hundred volts has been used 
and has proved to be safe and reliable. 

A sliding contact device which does 
not require reversing when the direction 
of the car is changed is found more satis- 
factory, especially for high-speed opera- 
tion, than the trolley wheel. Its wearing 
surface lasts longer than trolley wheels 
operating lighter cars on direct current. 

Transformer substations supply cur- 
rent satisfactorily without feeders and 
without station attendants. 
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The car equipments show simplicity and 
effectiveness in the control apparatus. 
Less than half the controller notches re- 
quired for direct current give equally 
smooth and as rapid acceleration with 
alternating current. Platform controllers 
are simpler as no magnetic blow-out is 
required. . The unit control system is 
readily adapted for the operation of single- 
phase motors and is in some points simpler 
than the control of direct-current motors. 

The operation interchangeably by alter- 
nating current and by direct current is a 
feature of an important road which oper- 
ates large equipments on direct current in 
the city and on alternating current across 
country. 

Motors of four or five sizes have been 
built and show excellent commutating 
features. The commutators take a good 
polish. The motor windings are such that 
there is a practically balanced magnetic 
pull, even if the armature be slightly out 
of centre. Although the armature speed 
is higher than in corresponding direct- 
current motors, the advance criticism has 
proved ill-founded as there have been no 
bearing troubles. The oil lubrication has 
proved highly satisfactory. 

The foregoing features, which are the 
important elements upon which the claims 
of the single-phase system are based, have 
been shown by actual operation to be en- 
tirely feasible and practicable, and such as 
to inspire confidence. 

Difficulties have been met which have 
been annoying and vexatious. The diffi- 
culties, however, have usually been due to 
some error in the general engineering feat- 
ures or to some specific point of weakness 
in the insulation or construction of some 
part of the apparatus. In other words, 
the troubles have not been fundamental 
and inherent in the single-phase system, 
but have been incidental and capable of 
ready remedy. Some particular difficul- 
ties will be taken up further on in this 


paper. 
LEADING FEATURES OF 
SYSTEM. 


SINGLE-PHASE 


As a guide to determine the conditions 
under which the adoption of the single- 
phase system is advantageous, it will be 
useful to review briefly some of its features 
which are particularly concerned in its 
installation and operation. 

The Motor—A motor which is protected 
from the trolley voltage and lightning dis- 
turbaneces by an intervening transformer 
winding, which has only 200 to 250 volts 
across its terminals, which may have its 
brushes grounded or short-circuited with- 
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out “flashing” or “bucking” and which 
may have full voltage thrown on its ter- 
minals without disaster to itself is essen- 
tially a safe motor. The armature has a 
bar winding on sizes of thirty horse-power 
and upward. The increased current re- 
quired at low voltage necessitates brush 
capacity equivalent to that on a direct- 
current motor of twice the output. 

The Control—One usually thinks of the 
direct-current street railway motor as a 
variable-speed motor. Yet it is, in a 
sense, fundamentally a one-speed motor, 
for with definite applied voltage, weight 
of car and grade, the motor soon attains 
a definite speed at which it continues to 
run until there is a change either in the 
voltage applied or in the load. If two 
motors be operated in series there is a 
second definite speed, which is about half 
of the speed when they are in parallel. 
Other speeds are obtained by lowering the 
voltage on the motor by means of resist- 
ance, but this is inefficient and is admissi- 
ble only in starting. 


Certain results follow. The speed of 


the car depends upon the trolley voltage. ° 


If the voltage be low, the speed is low. 
The efficient speeds are fixed by the trol- 
ley pressure and not by the motorman. 
‘The relation between speed on level and 
the speed on grade is fixed by the inherent 
characteristics of the motor. A giver. 
motor with definite gear ratio has its 


one definite speed depending upon train 


resistance and electromotive force. There 
is no range of adjustment like the throt- 
tling of an engine without the introduc- 
tion of the wasteful rheostat. In a series 
motor the current determines the torque 
and the electromotive force determines 
the speed. Hence, for speed control there 
must be voltage control. In the direct- 
current system, efficient voltage control is 
not attainable, but with alternating cur- 
rent it is easily secured. The simplest 
method of variable voltage is by means of 
taps from the transformer winding. The 
low voltage required for starting is ob- 
tained from a low tap and the successively 
higher voltages for increasing speeds are 
secured from successively higher taps 
from the winding. As. there is no rheo- 
stat the motor may run efficiently from 
any tap, thereby giving the motorman a 
control over his car movement which is 
not possible with direct current. If there 
be a tap giving a voltage higher than that 
required for normal running it is available 
for giving a higher speed for making up 
lost time, or for supplying normal volt- 
age to the motor when the line pressure is 
low. The car can run at any time at the 
pressure needed. 
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The number of points required on the 
controller for smooth acceleration is much 
less with alternating than with direct cur- 
rent. The whole control system in fact 
is simply half a dozen taps from the trans- 
former to the controller by means of which 
any one of them may be connected to the 
motor. An intervening preventive coil 
enables the controller to pass from one 
point to the next without opening the 
circuit or short-circuiting the two taps. 
The controller may consist of a drum of 
ordinary form on the car platform, or 
of unit switches placed under the car and 
operated by a master controller. The lat- 
ter type is used in heavy equipments and 
also when several cars are to be operated 
in the multiple-unit system. An effective 


‘form of switch with magnetic blow-out 


has been developed for heavy currents. 
The switches are assembled in a compact 
group, thoroughly protected and easily ac- 
cessible. | 

Trolley Voltage—Twenty years ago the 
electric railways of the United States as 
measured either in miles, in cars or in 
kilowatts comprised less than one per cent 
of what they do to-day. In this enor- 
mously rapid growth two features of the 
electric railway have remained unchanged, 
although other elements have been greatly 
modified. These two features are: first, 
the series motor; second, the use of direct 
current at approximately 500 volts. 
During this time the generating plant has 
changed from small belt-driven to large 
direct-connected units and then from 


direct current to alternating current. 


High-tension transmission circuits with 
rotary converter substations have been 
common. Motors have increased in size 
and have been improved in design and in 
reliability and the multiple-unit system of 
control has been introduced for larger 
equipments. The trolley voltage, how- 
ever, has been limited to approximately 
500 volts on account of the limitations 
of the direct-current motor and the in- 
ability to transform direct current on the 
car from a high voltage to a low voltage. 
The general trend of electrical engineer- 
ing has been toward alternating current 
at high voltage. Many can remember the 
time when the use of 1,000 or 2,000 volts 
was decried as impracticable or unsafe 
and when 5,000 or 10,000 volts was the 
limit to laboratory experiments. Progress 
has been made in design, in construction 
and in materials until voltages, which not 
long since were impracticable, are now 
operated with greater reliability and safety 
than were the lower pressures a few years 
ago. Safety is very largely a question of 
mechanical excellence. In railway motors 
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and control apparatus, in the mechanical 
equipment of heavy and high-speed cars, 
in overhead construction and in power- 
house equipment, reliability is primarilv 
dependent upon mechanical excellence. 

While any considerable increase in 
voltage may not be safe on existing trolley 
lines, it is practicable by an increase in 
mechanical strength to offset the higher 
pressure and produce a Ligh-voltage trol- 
ley system of greater reliability and safety 
than the present construction for low volt- 
age affords. Such a construction has been 
developed into a commercial form in the 
catenary suspension of the trolley wire. 
An auxiliary steel cable with a moderate 
sag at the centre of spans supports every 
few fect of trolley wire which is thereby 
maintained at a uniform height. It is 
adapted for high-speed running and it pos- 
sesses a greatly increased strength. The ex- 
cess cost of the catenary construction over 
the cost of poles and overhead construction 
of the ordinary type is moderate and in a 
large measure is justified by the gain in 
mechanical reliability quite aside from 
the question of voltage. 

The Substation—To one familiar with 
an ordinary rotary converter substation in- 
terest will centre chiefly in the negative 
characteristics of the single-phase sub- 
station. There is no rotary converter—- 
a most essential link in the old system, one 
which behaves remarkably well when all 
is favorable; that is inclined to be fussv 
and obstreperous when the conditions are 
not to its liking. There is no synchroniz- 
ing, no sparking, no flashing, no dropping 
out of step. The transformers are ar- 
ranged not in banks of two or three little 
ones, with polyphase switches and auxili- 
aries in primary and in secondary, and the 
direct-current switchboard has disappeared 
entirely. 

So much for what it is not. In its 
simplest form the substation is a single 
transformer with its primary and second- 
ary connections. Additional transformers, 
switches, lightning protection, and instru- 
ments are added as circumstances require. 

Short-circuits have lost much of their 
terror. The alternating current on short- 
circuit is limited by the self-induction of 
the circuit, and a transformer is not dis- 
turbed by a “short” as is the commutator 
and the speed of a rotary converter. 

The difference in the effect of a short- 
circuit on direct current and on alternating 
current is well illustrated in the under- 
ground circuits in New York city. Ina 
11,000-volt cable system a fault in the 
cable causing a short-circuit is usually con- 
fined within the cable and merely burns 
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out a few inenes of the conductor before 
the circuit-breaker opens. On a low-ten- 
sion system, however, the currents are very 
large and considerable lengths of the con- 
ductor may be melted before the current 
is cut off. In an alternating-current svs- 
tem the normal current on a circuit de- 
livering a given amount of power is less 
in proportion as the voltage is increased 
and, as the increase of current above nor- 
mal is not as great on account of the self- 
induction of the circuits and apparatus, 
accidents are less liable to be destructive. 
Operation on Direct Current—If the 
single-phase road is to be an extension of 
an existing road it may be desirable to run 
tLe single-phase cars over the tracks which 
have a direct-current trolley wire. While 
single-phase cars can be arranged to oper- 
ate from a direct-current trolley wire, it 
h ndicaps in some measure the single- 
phase equipment. The addition of resist- 
ances to the car equipment and the extra 
switches and the like for enabling the 
change to be made in the current supply 
are obviously objectionable. It is best, 
therefore, to keep single-phase equipments 
free from operation on direct current if it 
be practicable to do so. When it is found 
necessary for single-phase equipments to 
operate from direct-current trollev wire, 
the motors are connected two in series for 
500 volts, and if there be four motors the 
two pairs are connected first in series and 
then in parallel, as in ordinary series par- 
allel control. The transformer is cut out, 
and the control apparatus and motors oper- 
ate in substantially the same wav as those 
on an ordinarv car. 


SOURCE OF POWER. 


The standard frequency for the single- 
phase motor is twenty-five evcles (3,000 
alternations). Generators mav he wound 
for single-phase, or direct current mav be 
taken from one phase of a two-phase or a 
three-phase generator. Current from the 
several phases of a polyphase generator 
mav be used for operating different divi- 
sions of the railway. 

Tf power is to be taken from a power- 
house which generates a higher frequency. 
it can not be applied directly, but must be 
changed to twentv-five cvcles. This may 
he effected by a motor-generator set. A 
polyphase motor taking power equally 
from cach phase of the high-frequency cir- 
cuit may drive an alternator, either single- 
phase or polyphase for furnishing current 
to the single-phase railwav. The convert- 
ing outfit mav be located in the main 
nower-house or in a substation, as may be 
found most convenient. 
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THE FIELD FOR SINGLE-PHASE RAILWAYS. 


The development of a new and more 
efficient method for accomplishing a given 
result often leads on and opens new fields 
which had not been commercially practi- 
cable before. Such is the case with the 
single-phase railway. The direct-current 
interurban railway has its limitations. If 
a region be sparsely settled the available 
trafhe will not show a profit on the cost of 
circuits and rotary converter substations. 
There is a material reduction in the in- 
vestment and operating expense incident 
to the single-phase railway that will enable 
it to be built and operated with a profit 
in cases where the traffic would not sup- 
port a rotary converter system. 

On the other hand, in heavy service the 
direct current has not made much head- 
way, being handicapped by the heavy cost 
of substations and of conductors. Heavy 
and relatively infrequent trains are the 
hardest loads for substations. For exam- 
ple, if substations be eight miles apart 
each will supply eight miles of track. A 
train running forty miles per hour will 
receive current from a given substation for 
twelve minutes. In order that a substa- 
tion may be continuously supplying cur- 
rent to trains in one direction they must 
have a headway of twelve minutes. If they 
be an hour apart the current from each 
substation is used but one-fifth of the time. 
Trains in two directions will double the 
substation output, but as the peak load is 
considerable when two trains pass near a 
substation the load-factor is extremely low. 
It is evident that some of the substations 
could be omitted and those remaining 
would have ample capacity to supply the 
requisite current at a high load-factor, 
provided the current can be efficiently and 
economically transmitted from substation 
to car. 
direct current at 500 or 600 volts when 
substations placed further apart soon be- 
comes prohibitive; hence, the otherwise 
superfluous number of substations with 
apparatus running with low load-factor 
are necessary. But the single-phase equip- 
ment by reducing the size of conductors 
Cnables the substations to be more widely 
separated. This possibility in the reduc- 
tion in the number of substations and in 
{he aggregate capacity of substation equip- 
ment, as well as the elimination of rotary 
converters and their attendants makes 
practicable the operation of long-distance 
roads which could be equipped for direct 
current only at an excessive cost. 

These examples show that the high-volt- 
age trolley brings into commercial practi- 
cability a class of long-distance, infrequent, 


. 


But the cost of conductors for 
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heavy service for both passenger and 
freight, which has not been reached by 
the direct current. 

The single-phase system therefore de- 
creases the cost of installation and opera- 
tion for the kind of interurban service 
which has been successfully developed by 
the direct current, and it extends the field 
of commercial operation to include, on the 
one hand, rural roads with relatively light 
traffic, and on the other, a heavy, infre- 
quent, multiple-unit or locomotive service 
for passenger or for freight approximating 
steam railway conditions. 

SINGLE-PHASE RAILWAYS IN OPERATION. 


The single-phase railway which shows 
the most extensive operation as measured 
in car-miles is that of the Indianapolis 
& Cincinnati Traction Company. Opera- 
tion was begun over a short length of 
track January 1, and on April 1 thirty- 
seven miles were covered. Since July 1 
a regular schedule has been maintained 
over forty-one miles, thirty-seven miles of 
which are under alternating-current trol- 
lev and the remaining four miles are under 
direct-current trolley’ in the city of 
Indianapolis. The company has ten cars, 
each equipped with four seventy-five-horse- 
power motors. A maximum speed of sixty 
and sixty-five miles per hour is secured 
and the cars are not only the heaviest but 
they operate upon the fastest schedule of 
any of the numerous suburban roads, 
radiating from Indianapolis. Some de- 
fects have developed in the equipment, 
which, however, have been incidental in 
character. It was found that the natural 
ventilation under the car was insufficient 
for the transformer and a ventilating mo- 
tor was added. A weak point developed 
in the armature insulation when the cars 
which had been running for some time 
by alternating current were first run regu- 
larly over the direct-current lines into 
Indianapolis. One feature of the new 
condition was the opening of the circuit 
with four motors in series, the motors 
having laminated fields which give greater 
field discharge than solid poles. The remedy 
was obviously the strengthening of the in- 
sulation. This brings out the interesting 
fact that operation on alternating current 
at 3,300 volts with an intervening trans- 
former is less severe upon the motor than 
operation on direct current at 500 volts. 
Experience showed wherein the control 
apparatus, suitable for both alternating 
and direct current, could be simplified and 
the apparatus reduced in quantity. The 
result is a contro] system which is rela- 
tively simple and compact, although suit- 
able for operation interchangeably between 
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alternating current and direct current. 
The best verdict upon the working of the 
svstem has been given by the operating 
company. It is found in the contracts 
which have been placed for extending the 
present line a distance of sixteen miles; 
also in extending the single-phase opera- 
tion to the Shelbyville line, both to the 
twenty-six miles which have been operated 
by direct current and for a twenty-mile 
extension. The length of track is there- 
fore to be increased from about forty to 
100 miles; the number of cars will be 
double the present number and all equip- 
ments will be similar. It is significant 
that a company which has been operating 
two substantially similar suburban lines, 
one by single-phase current and the other 

by direct current, should see fit to throw 
out the direct current and substitute 
single-phase alternating current. -It may 
be noted that this course was taken, al- 
though the reverse was easily possible, as 
provision was made in the original con- 
tract for the single-phase apparatus by 
which it would be exchanged for direct- 
current equipments if its operation proved 
unsatisfactory. 

Other single-phase roads which are 


operating Westinghouse equipments show 
a variety of conditions, some having ex- 
ceptionally sharp curves and steep grades. 
On the road between Derry and Latrobe, 
in Pennsylvania, thirty-ton cars are started 
on a ten-per-cent grade. The cars have 
platform controllers and are equipped 
with four fiftv-horse-power motors. In 
some cases the initial operation has been 
handicapped on account of incompleteness, 
or through the use of temporary appara- 
tus either in the power-house or on the 
car. In its fundamental elements, how- 
ever, the operation is proving perfectly 
satisfactory. 


SOME NEW ROADS. 


The extension to long distances will 


soon be shown in the carrying out of the 
contract which has been closed by the 
Spokane & Inland Railway Company for 
150 miles of railway running south from 
Spokane, Wash. The equipment will con- 
sist of fifteen motor passenger cars, each 
with four 100-horse-power motors; six 
motor freight cars, each with four 150- 
horse-power motors, and six forty-ton 
freight locomotives. The engineer of this 
road has been intimately connected with 
the installation and operation of the 
single-phase road at Indianapolis. 

The most notable recent event in elec- 
tric traction is the purchase of Westing- 
house single-phase locomotives by the New 
York, New Haven & Hartford Railroad 
Company. The passenger trains on this 
road which enter Grand Central station 
in New York run over the tracks of the 


New York Central Railroad — for 
about twelve miles. As steam loco- 
motives ean not center the new 
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terminal station and as the New York 
Central is equipping its track for direet 
current it is imperative that the New 
Haven trains be handled over twelve miles 
by direct-current power. Instead of 
changing from electric to steam locomo- 
tives for all local and through trains, at 
the end of twelve miles it was decided to 
extend the electrification and to do it, 
not by extending the direct current, but 
by changing to alternating current. The 
single-phase locomotives will be designed 
so that they may operate interchangeably 
from direct current or from single-phase 
alternating current. 

The adoption of the single-phase sys- 
tem by one of the leading railroads of the 
country for its heavy and important pas- 
senger service is all the more noticeable, 
first, because its officials are already famil- 
iar with electric traction matters through 
the operation of many important city and 
interurban railways in New England, and 
second, because the obvious thing to have 
done would have been to follow the ex- 
ample of the New York Central bv adont- 
ing direct-current locomotives. Probably 
this is the turning point, and the coming 
electrification of heavy railways will fol- 
low the conspicuous example set by the 
New York, New Haven & Hartford Rail- 
road Company by adopting the single- 
phase system. 


> 
American Telephone and Telegraph 
Appointments. 

The following appointments have been 
announced, to take effect October 1: 

H. S. Brooks, formerly district superin- 
tendent first district, to assist general 
superintendent, with headquarters in New 
York city. 

Charles H. Fuller, formerly manager., 
Boston, Mass., district superintendent first 
district, vice Brooks; headquarters in New 
York city. 

Henry McDonald, 
Mass., vice Fuller. 

J. L. Van Meter, superintendent of 
traffic at the head of the bureau of traffic; 


headquarters in New York city. 
< 


Experiments with Wireless Teleg- 
raphy for Communicating 
with Trains. 

The Prussian state railway authorities 
have been conducting experiments with 
wireless telegraphy for signaling to mov- 
ing trains. These tests began two years 
ago on the Berlin-Zossen military railroad, 
and have been continued up to the present 
time. Tests which were conducted a few 
weeks ago have shown that communication 
can be maintained, by means of wireless 
telegraphy, between a moving train and 
stations along the line. The movements 
of the train were directed in this wav, 


manager, Boston, 


and special telegrams were sent whenever 
desired, 
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Measuring the Resistance of Elec- 
trolytes in a Metal Refinery. 
To THe EDITOR oF THE Evectrical. REVIEW: 

In the report of the discussion of Mr. 
Threlfall’s paper (page 512, current issue 
ILECTRICAL REVIEW) read at the recent 
meeting of the American Electrochemica! 
Society, my remarks have been misquoted 
and misinterpreted. The sense of what 
I said was: “as high a degree of ac- 
curacy as is obtainable with this method 
ig not necessary in the routine work of 
a metal refinery, where quick volumetric 
methods are used for determining the com- 
position of the electrolyte. An apparatus 
similar to that which Professor Burgess 
has described has its advantages in that 
it is simple in construction and a curve 
can be plotted in less than half an hour.” 
The resistance measurements of the solu- 
tions are used in connection with their 
chemical composition, and the methods 
used for determining the composition are 
not accurate to within one-tenth of one 
per cent. A rapid method such as that 
described by Professor Burgess is suffi- 
ciently exact for practical purposes. 

Frank D. EASTERBROOKS. 

October 3. 


[We regret that our condensed report 
of Mr. Easterbrooks’s remarks appears mis- 
leading, and are pleased to publish this 
letter.—Ep.] . 


Ninth Annual Meeting of the Rail- 
way Signal Association. 


The ninth annual meeting of the Ra‘l- 
way Signal Association will be held in the 
assembly hall connected with the Inter- 
national and Cataract hotels, Niagara 
Falls, N. Y. Sessions will be held as 
follows: 

October 10, at 10 a. M., 2 P. M. and 
7.30 P. M. 

October 11, at 8.30 A. M. and 2 P. M. 

October 12, at 8.30 A. M. and 1 P. M. 

The headquarters of the association 
will be at the International Hotel. 

A special room will be provided for 
displaying such articles and appliances as 
may be deemed desirable to submit to 
members. The room will be provided by 
the secretary, and can be occupied at anv 
time after 10 a. M., October 10, and until 
6 P. M., October 12. 

The following papers will be presented : 
“Some Observations on Signal Lenses,” 
Charles H. Wiliams, M. D.: “The Use 
of Storage Batteries for All Electric and 
Other Signal Devices”? by Edward L. 
Adams; “Cost of Stopping Trains Com- 
pared with the Cost of Maintenance, 
Operation and Inspection of Interlock- 
ing Plants.” by J. A. Peabody: “Second 
Report of Comparative Tests of Roundels 
from an Ophthalmologists Standpoint.” 
by Nelson M. Black, M. D. There will 
also be committee reports from the various 
standing committees, 
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Reviews of 


A New Gas Turbine. 

A proposed form of gas turbine has 
been patented recently in England. A 
description and drawings of this device 
are given here. It is of the impulse type, 
the gases passing through expanding 
nozzles, then impinging upon the blades 
of the running part. In order to obtain 
a practical speed of this part, and to use 
the gases efficiently, they are returned 
several times to the wheel. The gas first 
passes through a nozzle, striking the 
blades of the wheel from one side, and 
upon issuing at the far side is guided by 
a second channel ending in a nozzle so as 
to impinge upon the blades of a second 
wheel. Issuing again from the far side 
of this wheel they are caught in a second 
guiding channel and returned again to the 
wheel; thence through a third channel 
and back to the first wheel, and so on, 
each succeeding channel and its nozzle 
being larger than the one preceding, to 
allow for the expansion of the gas. Since 
the temperature of the working fluid is 
very high, the gas channels are surrounded 
by water jackets for cooling them, and the 
running part made fairly large, so that 
the blades will be in contact with the hot 
gases during a comparatively small part 
of each revolution, the remaining time 
being available for cooling. When em- 
ployed with gas, two pumps are used— 
one for compressing the gas, and the other 
for compressing the air. The discharges 
in these pumps are arranged so as to 
mingle the two gases in a combustion 
chamber. When a liquid fuel is employed 
it may be sprayed or vaporized, and used 
as a gas.—Abstracted from the Mechanic- 
al Engineer (London), September 9. 

A 
Ferro-Alloys. 

The uses of the ferro-allovs in the iron 
industry are here considered by Mr. A. J. 
Rossi. As is well known, certain of the 
rarer metals, such as vanadium, molvb- 
denum and tungsten, are valuable for the 
production of high-speed tool steel, but 
our supply of these metals is not likely to 
last longer than the present generation 
For this reason a similar use of titanium 
is important, since this metal is to be 
found abundantly. The difficulty encoun- 
tered heretofore in producing titanium al- 
loys has been the high temperature re- 
quired in the furnace, but this high tem- 
perature 1s now obtainable in the electric 
furnace, and the allovs may be produced 
at not too great cost. Whenever titanif- 
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erous iron ores—that is, magnetite or 
other iron ores containing titanium oxide 
——have been smelted in a blast furnace, 
the pig iron has been found to contain 
either no titanium at all or only a very 
few hundredths per cent, and in these 
cases it has mattered nothing whether the 
ore smelted contained one per cent of 
titanic oxide or forty-five per cent of it, 
or more. The pig iron, however, possesses 
remarkable toughness. This suggested 
the idea that an alloy of iron and titanium 
containing a greater percentage of ti- 
tanium could be prepared electrically, and 
would be of much value. Whenever a 
metallic oxide is reduced by carbon, the 
product is likely to contain more or less 
carbon, and if the presence of this carbon 
is objectionable, it is difficult to remove 
it. This difficulty is also overcome in the 
electric furnace, for if carbon remains in 
the metal it is necessary only to add some 
additional oxide of the metal in order to 
drive off the carbon. The furnace first 
used for this purpose was of the Siemens 
type, and consists of an iron shell lined 
with graphitic material. The bottom of 
the shell formed one electrode. Within 
the interior a carbon electrode was in- 
troduced, which could be moved up and 
down at will. Current was supplied at 
voltages varying from 20 to 100. The 
material to be reduced was placed within 
the furnace, and an arc struck in the 
usual way. This material consisted of 
titaniferous iron ores and carbon in some 
form. As the reduction took place and 
slags were formed, they could be drawn 
off through one opening, the alloy through 
another, and additional ore introduced at 
the top. Mr. Rossi has made a good deal 
of ferro-titanium in this way, certain al- 
loys containing from five to eight per cent 
of carbon and ten to thirty-five per cent of 


titanium. The furnace also produced 
ferro-chromium containing sixty-eight 
per cent to seventyæeight per cent 


of chromium. The greater part of 
the carbon is easily got rid of, though 
the last one or two per cent is more 
difficult to drive off. A new method of 
producing these alloys is made available 
by the invention of the Goldschmidt 
powdered aluminum process; but powdered 
aluminum is rather expensive, and to 
avoid this Mr. Rossi has found that a 
bath of molten aluminum will act just as 
well. The bath of aluminum is kept liquid 
bv an electric current, and the products 
to be reduced are thrown upon the surface. 


Reaction sets in at once and goes on 
quietly without explosion. It can be 
moderated or stopped by regulating the 
current flowing. The process can be made 
continuous by adding additional alum- 
inum and ore, the reduced material being 
drawn off as it is formed. In this way 
Mr. Rossi has been able to make ferro- 
titanium practically free from carbon, 
containing from ten to seventy-five per 
cent, and more, of titanium. The prod- 
uct contains a small percentage of alum- 
inum, but if this is objectionable it can 
be removed easily by adding an excess of 
oxides at the end of the operation.—Ab- | 


. stracted from Casster’s Magazine (New 


York), September. 
# 
The Testing of High-Tension Insulating 
Materials. 

The author of this article, Mr. C. Kins- 
brunner, finding it necessary to obtain 
accurate data on the dielectric strength 
of commercial insulating materials, upon 
investigation was disappointed at the 
divergence of the experimental results, as 
published by various authors. Differences 
of from 150 to 250 per cent with materials 
of the same description were not rare. 
While many insulating materials differ 
considerably in quality, others have be- 
come standard in this respect, so that the 
differences in the experimental results 
must be looked for elsewhere. As long as 
such uncertainty prevails the designer 
must protect himself by using a large 
factor of safety, whereas more consistent 
results would enable this to be reduced, 
and at the same time decrease the cost of 
the machine. The author therefore deter- 
mined to make a thorough study of in- 
sulating materials himself. For this pur- 
pose he obtained the use of the well- 
equipped, high-tension laboratories of the 
Municipal School of Technology; of Man- 
chester, England. His investigation is 
divided into four parts. It was first neces- 
sary to decide upon the conditions for 
testing insulating materials; next, to de- 
termine the specific dielectric strength of 
the various materials; third, to determine 
the ratio between thickness and dielectric 
strength; fourth, to find what effect 
lamination of insulating materials has 
upon the dielectric strength. This article 
deals with the first part of the work only. 
The method of testing was that usually 
adopted, a high-tension transformer being 
used to break down the samples of insula- 
tion. These samples were placed between 
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pairs of specially shaped electrodes; then 
in a small box mounted on insulators. 
They were subjected to definite frequen- 
cies. Voltages were measured by four in- 
struments: a vertical electrostatic balance 
was used for voltages up to 4,000; for 
voltages between 3,000 and 6,000, and 
5,000 and 10,000, two electrostatic volt- 
meters were employed; for voltages be- 
tween 10,000 and 100,000 a special volt- 
meter, constructed as a vertical electro- 
static balance, was made use of. These 
instruments, as far as can be ascertained, 
read accurately within two or three per 
cent. The wave-form of the dynamo 
which furnished testing current was deter- 
mined by means of an oscillograph and 
found to be nearly sinusoidal. The first 
experiments were made to determine the 
effect of the shape of the electrode. Six 
electrodes were employed: one pointed at 
an angle of fifteen degrees; three spherical, 
having different radii; and two flat, hav- 
ing different diameters. Experiments 
made to determine the influence of press- 
ure on the electrode showed that for all 
electrodes the disruptive voltage is inde- 
pendent of the pressure on the electrode, 
provided this pressure exceeds about a 
quarter of a kilogramme per square centi- 
metre. The effect of continued applica- 
tion was also investigated for the different 
electrodes. Curves of these results are 
shown. From them it is concluded that, 
in order to obtain the actual disruptive 
. voltage for an insulating material, it is 
essential that it should be tested with a 
flat electrode. As the breaking down point 
does not depend on the size of the elec- 
trode employed, it is rather advantageous 
to employ a smaller electrode, considering 
that the time constant increases with the 
size of the electrode. The length of time 
for which the material should be subjected 
to a voltage varies with the area of the 
electrode employed, and the material. 
Active disruptive voltage may be defined 
as that maximum voltage which the ma- 
terial will stand for a time somewhat in 
excess of the time constant. From experi- 
ments made with different thicknesses of 
press-board, it was found that the time 
_ constant is larger the thicker the material. 
Insulating material will withstand a 
voltage for a short time which is consid- 
erably in excess of that which it would 
stand for any length of time, but the point 
is soon reached when a further application 
will not break down the insulation. The 
time required to reach this point is called 
the time constant. It varied in these ex- 
periments from a minute and a half for 
the smaller electrodes to four minutes for 
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the flat ones. It was decided that insulat- 
ing materials should not be dried before 
testing. Not only should the tests be con- 
ducted under usual conditions, but it is 
very probable that, due to variations in 
temperature during the manufacture of 
the materials, the percentage of moisture 
which they contain does not vary greatly. 
Materials of various kinds were tested 
and gave corresponding results, those of 
moderate strength showing a time con- 
stant not exceeding half an hour. For 
this reason it is suggested that the dis- 
ruptive voltage be defined as that maxi- 
mum voltage which the material will 
stand for about half an hour. The pro- 
cedure for testing insulating materials 
should therefore be as follows: the voltage 
should first be raised to the sparking point 
in small steps, at intervals of about 
twenty seconds. A new piece should then 
he taken, and the voltage be reduced to 
about seventy or eighty per cent of the 
sparking voltage. The time which passes 
between the application of this reduced 
voltage and the breakdown must be meas- 
ured carefully. Should this time be less 
than the time constant, another test must 
be made with a somewhat lower voltage. 
Tf, on the other hand, the material with- 
stands the voltage for a time which is 
longer than the time constant, the test 
must be repeated with an increased volt- 
age. It is advisable that a new piece of 
material be used for each of these tests. 
The author has adopted these conditions 
for all tests made on insulating materials, 
and has found that thev lead to verv 
regular and reliable results.—A bstracted 
from the Electrician (London), Septem- 


ber 8 and 15. 
a 


Measurement of the Slip of Induction 
Motors. 

Several improvements of certain 
methods of measuring the slip of induc- 
tion motors are here described bv M. A. 
Tian, some of them being very pretty and 
simple. The slip of an induction motor 
may be determined in percentages by ob- 


taining the ratio between the currents 


flowing in the primary and the secondary 
parts. The frequency of the latter may 
be measured by a voltmeter or recorded 
by a simple Morse printing receiver. 
Stroboscopic methods, which depend for 
their operation upon the successive illumi- 
nation of a disc on the rotating part of 
the motor by an electric lamp supplied 
from the same circuit, have a disadvan- 
tage, in that the periods of illumination 
last too long. This may be improved by 
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lighting the disc with an alternating- 
current lamp, in whose circuit an electro- 
lytic interrupter is placed; but this 
method has a disadvantage because it is 
difficult to keep the arc burning. It is 
better to use an incandescent lamp. This 
lamp should be of small candle-power and 
have a thin filament, so as to cool off 
rapidly. A better effect is obtained if 
the light be supplied from a piece of 
platinum wire brought to incandescence 
in the open air. Another method makes 
use of the rotation of the plane of polari- 
zation of a beam of light by a magnetic 
field. An alternating-current magnet is 
excited from the same source of supply 
as the motor. A beam of light from an 
incandescent lamp or any other source, 
lighted from the same circuit, is passed 
through a glass tube filled with some 
material able to produce magnetic rota- 
tion. At each end of this tube is placed a 
Nicols prism, which are then turned over 
so as to allow the source of light to be 
used through them. The magnet is ex- 
cited, and when viewing the source 
through the prisms, it is seen to pulsate 
with a frequency twice that of the supply 
circuit. By turning one of the prisms 
one wav or the other, half of these pulsa- 
tions are cut out, and the source of light 
appears to pulsate with the frequency of 
the supply circuit. Now, by arranging 
the supply of light so that it does not 
shine directly through the prisms, but 
is reflected from a mirror placed on the 
shaft of the motor, and set at an angle 
to the axis, the light can be seen through 
the prisms only when the motor rotor is 
in one particular position; and if the 
magnet be excited at the same time, it 
can be seen only when there is a coinci- 
dence between this position of the motor 
rotor and a particular phase of the light- 
ing current. These coincidences corre- 
spond to the slip of the motor. The tube 
within the magnet mav be filled with 
carbon bisulphide or a saturated solution 
of the double iodide of mercurv. It is 
better to illuminate the mirror from a 
screen lighted by the lamp rather than to 
throw an image of the lamp itself through 
the prisms. If Nicols prisms are not at 
hand, they can be replaced by small pieces 
of glass properly oriented. A satisfactory 
rotation of the plane of polarization can 
be obtained in the second liquid men- 
tioned above with an excitation of 2,500 
ampere-turns and a glass tube ten centi- 
metres Jong.—Translated and abstracted 
from I/Eclairage Électrique (Paris), 
September 2. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


Last June Mr. C. W. Lee, speaking be- 
fore the National Electric Light Asso- 
ciation, at its twenty-eighth convention at 
Denver, Col., made the following re- 
marks : . 

“I am familiar with the methods of a 
lighting company covering a well-populat- 
ed but scattered territory, which, at the 
beginning of 1904, had less than fifty 
signs connected. This company adopted 
the free sign proposition, gave away two 
standard types of sign, both of which 
were changeable, and at the beginning of 
1905 had over 450 connected, containing 


COVER PAGE OF BOOKLET DISTRIBUTED BY 
CITIZENS’ HEAT AND POWER COMPANY. 


a total of 29,749 four-candle-power lamps, 
returning an annual revenue of $59,- 
130.48. This company charged off the 
first year the cost of constructing signs 
of changeable letters, as well as all erect- 
ing and connecting cost, together with 
twenty per cent depreciation on the sign, 
five per cent depreciation on the station. 
line, meter and transformer investment. 
Charging the current used at cost, with 
lamp renewals and maintenance, it earned 
from ten to fifty per cent on the invest- 
ment for each sign and its pro rata sta- 
tion and line cost. 


“With a view to further increasing the 
sign business, this same company has re- 
cently placed in operation a plan whereby 
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INVITATION ISSUED BY THE DENVER GAS AND 
ELECTRIC COMPANY. 

the greater portion of its sign lighting 
will be entirely removed from its peak 
during the months when the peak must 
be considered. Free signs on a flat rate 
for certain stipulated hours each night 
is the nucleus of this plan. 

“The meter has been a formidable ob- 
stacle in the upbuilding of the sign busi- 
ness. In most cities and towns the early 
closing movement is in vogue, and this 
makes the flat rate welcome, as many 
merchants are obliged to leave their signs 
and windows in darkness, rather than go 
to the expense of employing a watchman 
to cut their lights out at a certain hour.” 


Last winter a number of department 
stores throughout the country were sup- 
plied with electrice heating and cooking 
utensils by some of the prominent manu- 
facturers of this apparatus, and demon- 
strations were given daily, resulting in 
quite an extensive sale of these utilities. 
Many of the central station companies 
have adopted this plan of demonstration, 
and have installed in their main offices 
domestic apparatus which attracted con- 
siderable attention to the use of the elec- 
tric current. The Denver Gas and Elec- 
tric Company, Denver, Col., made a prac- 
tice of having a demonstration of this 


nature at intervals, and an invitation is- 
sued a short time ago is reproduced here- 
with. This invitation is a copper-plate 
engraving, and was presented to a selected 
list with all the formality of a very par- 
ticular occasion. ‘ 


The Citizens’ Electric Light, Heat and 
Power Company, of Montgomery, Ala., 
published quite recently a booklet which 
it distributed freely within its territory. 
The purposes of the company are set 
forth, and a number of testimonials from 
business men and _ residenters are pre- 
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‘What will it cost to illuminate my 
home by electricity ? ?" is often asked. 
You can readily figure it out for your- 
self. 
effected, each 16 candle power incan- 
descent lamp costs 


At the reduced rates recently 


% of a cent for 
Esti- 
mate the number of hours of burning 


each hour of actual burning. 


the number of lamps you will use at 

34c. the hour, and you have the total. 
There is no light like Electric Light. 

It is a fair question to ask if you feel 

that the best is any too good for you ? 
For further details address 


Edison Electric {luminating 
-= Company of Brooklyn — 
360 Pearl Street Bros hivn 
Telephone Cail, 4640 Main 


‘ z -l 3 i : i 


FLIER DISTRIBUTED BY THE EDISON ELECTRIC 
ILLUMINATING COMPANY OF BROOKLYN. 


sented to prospective consumers. This 
booklet contains twelve pages, and is 
bound in a tough cover three and one- 
half inches by six inches. 


The Edison Electric Illuminating Com- 
pany, Brooklyn, N. Y., has been active in 
canvassing its territory, not only by per- 
sonal solicitation, but with a systematic 
follow-up system of mailing-cards. A 
card which has attracted considerable at- 
tention from business men along the main 
thoroughfares is reproduced herewith. 
This is printed in black on a vellow leaflet 
three inches by five inches. 


Digitized by Googl C 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Standard and Miniature Enclosed 
Arc Lamps. 

The American Are Lamp Company, 
Kalamazoo, Mich., is now established in its 
new and well-equipped factory. This com- 
pany succeeded to the business of the Lea 
Electric Manufacturing Company, for- 
merly of Elwood, Ind., and has devoted 
almost a year to the further improvement 
of the lamp formerly made by the Lea 
company, which had been in practical use 
for over ten years. The company makes a 
specialty of direct-current multiple lamps 
for use in shops, factories, stores and 
offices, the lamps being very simple in 
construction and consisting of five parts 


Fie. 1.—STANDARD SHOP AND Factory LAMP, 
COMPLETE. 


—the magnet coil, lever, dashpot, clutch 
and resistance coil. 

All the lamps are equipped with a mag- 
net coil which is practically indestruc- 
tible, and the company states that the 
lamp may remain on a dead short-circuit 
many hours without damage to the coil. 
The lever is constructed of steel, and is 
strong and light. It connects the action 
of the magnet coil with the dashpot, to 
which is also attached the clutch rod. 

The dashpot plunger is made of self- 
lubricating graphite, giving positive and 
easy action. 

The clutch is constructed on the toggle 
principle, ensuring reliability in feeding, 
and precluding the possibility of the car- 


bon slipping. The resistance coil is 
wound on two solid ventilated porcelain 
cores, and can not short-circuit. The 
lamps are provided with a new design of 
switch which can not short-circuit or are 


Fria. 2-—STANDARD LAMP, WITHOUT COVERS. 
FRAME COMPLETE. 

across. The switch is quick and positive 
in action, and is unaffected by vibration 
When it is opened by the ordinary move- 
ment of the lever it remains open locked 
in position, and no amount of pressure 
will cause it to fall back or short-circuit. 
When closed it remains locked in position. 
forming a perfect contact. The upper 
carbon-holder has a copper contact, and is 
entirely enclosed in a metal guide tube. 
The lower carbon-holder is a single rod 
holding the lower carbon with a detach- 
able holder. The lamps are easily trimmed. 
The detachable holder is a new feature by 
which it is possible to replace a burned- 
out holder without disturbing the 
insulation of the rod. The lamps are 
made to cut themselves out when the car- 
bons are consumed, and will invariably 
do so when properly trimmed. 

All lamps are provided with hinged, 
swinging covers. These automatically 
catch when open, and remain in place 
entirely out of the way, making every 
part accessible. When closed they snap 
tightly together. The inner globe is held 


from above by two fingers, allowing its 
removal while hot, and prevents shadows. 
The lamps can be provided with chimney 
swings if preferred. The outer globe is 
held by a metal ring which catches into 
the base ring by a single pawl. While 


removed, the globe is held suspended 
entirely out of the way by a brass safety 
chain. 
shades. 

Fig. 1 shows the standard direct-eur- 
rent shop lamp with covers closed. This 
twenty-two 


The same metal ring is used for 


lamp is inches 


long and 


Fic. 3.—LOWER CARBON HOLDER. 


weighs twenty-four and one-half pounds 
complete. The size of carbon is one-half 
inch by twelve inches. The lamp is fur- 
nished with cast-iron covers and finished 
in plain black, japanned, with all exposed 
parts in polished nickel. The apparatus 
is dustproof, and is built to stand rough 
usage. It is interchangeable and made 
to burn singly across 110 or 220-volt 
direct-current circuits. 

Fig. 2 illustrates the standard lamp 
without covers, showing the frame. This 
illustrates the working of the clutch on 
the upper carbon. The frame is cast in 
one piece with a hollow tube in the centre, 
enclosing the upper carbon and clutch. 
The construction and action of the lamp 
are very simple. 

Fig. 3 shows the lower carbon-holder. 
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New Type Induction Motors. 
The National Electric Company, Mil- 
waukee, Wis., is placing on the market a 
new type of induction motor. These 


machines are of extremely heavy and sub- 
stantial construction, and they may be 
operated from the floor, side wall or ceil- 
ing by changing the brackets which carry 
the bearings. Owing to the high speeds 


New Type Inpuction Moror. 


at which the machines operate, and the 
small space between stator and rotor, a 
very heavy shaft is used, while the bear- 
ings are of large area, eliminating, as 
much as possible, any variation in the 
air-gap. 

The frame is made of cast iron, into 
which are assembled the laminations. The 
windings are all form-wound by auto- 
matic machinery, and between each coil 
air space is provided to take care of the 
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steel, assembled on a spider and held 
firmly in place by end-plates. 

All bearings are self-oiling and have 
wearing surfaces of ample proportions. 

An autostarter is furnished with the 
squirrel-cage type, consisting of trans- 
formers connected across the line, with 
voltage taps suitable for starting the mo- 
tor under different conditions of load. A 
switch of suitable construction is provided 
for throwing the motor from one voltage 
to another. All of this apparatus is im- 
mersed in a tank of oil, which makes it 
sufficiently reliable to operate at high 
voltages, and which takes care of any 
heating due to starting under heavy 
torque. 


An Improved Carbon Brush. 

The National Carbon Company, Cleve- 
land, Ohio, has placed on the market an 
improvement in carbon brushes, desig- 
nated as an expansion connection brush. 

In this brush a number of distinguish- 
ing features are embodied. The device 
consists of a carbon brush of any size, 
having a hole drilled into it penetrating 
about one-half of the length of the brush. 
A piece of plaited flexible wire, terminat- 
ing in a cable shoe, is unraveled at the 
end opposite to the cable shoe, and this 
miniature wire net is formed cylindrically 
around a little brass sleeve. This sleeve is 
of the same length as the hole in the car- 
bon brush, and is slotted over two-thirds 
of its length. The slot is tapered so that 
the closing screw fitting into the sleeve is 
forced into a tapering hole. The resist- 
ance with which the screw meets on ac- 
count of this taper is overcome by the 
expansion of the sleeve, so that the whole 
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heating. Ventilation has also been given 
careful consideration, there being numer- 
ous openings provided in the frame; and 
there are also ventilating spaces between 
the laminations. 

The rotor is of the squirrel-cage type, 
with copper rods inserted in the slots. 
This is built up of laminations of mild 


appliance acts as a wedge when the screw 
is inserted, making a close and rigid con- 
tact between the flexible wire and the in- 
terior of the brush. This is increased 
through expansion of the metallic parts, 
should the brush become heated while in 
use. 

This flexible connection is easily de- 
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tached and can be connected to a new 
brush by means of a screw-driver, obviat- 
ing the necessity of attaching by means 
of the soldering process. 

The connection is so arranged that the 
distance between the commutator surface 
and the terminal connection is reduced 
to a minimum, thereby reducing the car- 
bon resistance between these points, re- 
sulting in obtaining a higher efficiency 
and a lower loss between the commutator 
surface and the end of the connection. 


Consolidation of Water-Tube Boiler 
Interests. 

A consolidation of great interest to the 
engineering world has been consummated 
through the amalgamation of the water- 
tube boiler business of the Aultman & 
Taylor Machinery Company, of Mansfield, 
Ohio, and the Stirling Company, of Bar- 
berton, Ohio, as a result of which the 
Stirling Consolidated Boiler Company 
will be organized with a capital of $4,- 
500,000. The position of the new com- 
pany will be unique, in that it will be 
able to supply to the trade practically 
every type of water-tube boiler; for, in 
addition to manufacturing boilers of the 
Stirling and Cahall horizontal and ver- 
tical types, it will shortly take up and 


place upon the market an improved water- | 


tube boiler of the water-leg type. 

It is probable that the consolidation 
will be one of organization as well as of 
plant. The export business will be 
handled through the foreign connections 
of the Stirling Company, in its offices 
at Johannesburg, South Africa; Havana, — 
Cuba; Buenos Aires, Argentina; Yoko- 
hama, Japan, and the Hawaiian Islands, 
as well as through its stock connection 
with the Stirling Company, Limited, of 
Edinburgh, which is a prominent factor 
in the water-tube boiler business of Great 
Britain and the Continent. 

The Stirling Company was organized 
in 1890, and in 1898 established its 
marine department, securing control of 
the United States patent on the Niclausse 
and Yarrow boilers. Its growth is illus- 
trated in an increase of sales in eight 
years of nearly 800 per cent. 

The development of the Cahall sales 
department of the Aultman & Taylor 
Machinery Company has formed an 
equally important part of recent Ameri- 
can industrial history. The new com- 
pany thus starts with an enviable prestige, 
and with every facility for manufactur- 
ing and selling. The general offices will 
be at 111 Broadway, New York city. 
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Interior Automatic Exchange Tele- 
phones. 

The Connecticut Telephone and Elec- 

tric Company, Meriden, Ct., has placed 
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INTERIOR AUTOMATIC EXCHANGE TELEPHONE. 


on the market an intercommunicating 
telephone for interior service. This in- 
strument can be connected to the ex- 
change, and is stated by the manufacturer 
to be absolutely non-interfering. 

One of the valuable features is the new 
non-interfering exchange trunk button, 
this device being so arranged that it cuts 
the telephone from the interior system to 
the trunk wires, so that there is no chance 
for interfering. With this telephone it is 
possible to call direct to any point in the 
system with the receiver on or off the 
hook. The buttons are automatically re- 
stored when the receiver is returned to 
the hook, and the telephone is also cut 
off the line. It is also possible to call any 
number of departments together and hold 
a joint conversation. 

All connections in these instruments are 
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The plate of this instrument does not 
enter into the talking circuit, and is made 
of steel, doing away with the wear and 


tear which may obtain with brass. 
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The Stillwater, Minn., Gas and 
Electric Company. 
The Western Gas and Investment 


Company, with headquarters in Chicago, 
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RIVERDALE, WIs., PLANT OF THE WESTERN GAS AND IMPROVEMENT COMPANY. 


This telephone is being adopted by 


some of the largest exchanges, and it is 
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and owner and operator of a number of 
electric lighting and gas plants through- 
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SOMERSET, Wis., PLANT OF THE WESTERN GAS AND IMPROVEMENT COMPANY. 


particularly adaptable for common bat- 
tery exchange service. 


New MECHANICAL SWITCH. 


mounted on hard rubber, and all contacts 
are rubbing and very positive. 


The batteries for the system are cen- 
trally located. ' 


out the country, acquired some time ago 
the property of the Stillwater (Minn.) 
Gas and Electric Company. In conjunc- 
tion therewith it also acquired water 
powers on the Apple river in Wisconsin— 
one at Somerset, Wis., approximately 
twelve miles from Stillwater; the second 
one at Riverdale, Wis., approximately 
fourteen miles from Stillwater. 

At Somerset the water power had been 
previously developed and there was in 
operation an electric plant supplying cur- 
rent to a number of surrounding towns. 
The electric portion of this plant has been 
entirely remodeled and it now has in 
operation two 250-kilowatt, 450-revolu- 
tions-per-minute, 2,300-volt, three-phase, 
sixty-cycle, belted-type, alternating-cur- 
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rent generators with direct-connected ex- 
citers. 

At Riverdale the company bas con- 
structed a concrete dam with power- 
house and has located therein two 
250-kilowatt, 200-revolutions-per-minute, 
2,300-volt, three-phase, sixty-cycle gen- 
erators direct-coupled to water-wheels. 

In each of the above stations are located 
three 200-kilowatt, oil-insulated, water- 
cooled transformers, which convert the 
generator voltage of 2,300 volts to 15,000 
volts. The two stations, Riverdale and 
Somerset, which are located two and a 
half miles apart, are run in multiple with 
each other and the combined output is 
transmitted to Stillwater, Minn., where it 
is reduced by means of three 400-kilowatt, 
oil-insulated, water-cooled transformers 
for use in commercial and city lighting, 
and also for furnishing a large amount of 
current for power purposes. 

The generators and transformers in 


each of the stations were manufactured 
and installed by the National Electric 
Company, of Milwaukee, Wis., and the 
water-wheels in the Riverdale station were 
furnished by S. Morgan Smith, of York. 
Pa. 

The plant has now been in successful 
operation for some time -and is one of 
the best-designed plants now in the North- 
west. Mr. R. S. Feurtado, who is the 
engineer of the Western Gas and Invest- 
ment Company, thas given the design of 
this plant his entire attention and its suc- 
cessful operation is an evidence of satis- 
factory supervision. 


-<> 
The National X-Ray Reflector 
Company. 

The National X-Ray Reflector Com- 
pany is moving into enlarged quarters at 
126 Franklin street, Chicago, Ill., where 
it will have increased facilities for han- 
dling its growing business. The company 
has added to its regular line some novel 
and effective lighting specialties. These 
specialties will be supplied to the trade 
after October 25. They include ceiling 
rosettes, both in convex and concave 
shapes; a new seven-inch and ten-inch 
corrugated cone; two new half-shades, 
which are especially ornamental and effect- 
ive; and a fourteen-inch sectionable and 
adjustable corrugated __ sterling-silver- 
plated, glass-trough reflector for store- 
window and picture lighting. This trough 
reflector is expected to revolutionize stofe- 
window lighting, as it is easily adjusted 
to any size of window and can be operated 
at a considerable reduction in the cost of 
current, and with a large increase in il- 
luminating effect. 

The X-ray reflector is an exclusive de- 
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parture from ordinary forms of window 
lighting. It is sterling-silver-plated and 
is not affected by heat or cold. The silver 
plate is backed with enamel that expands 
and contracts evenly with the glass. This 
cover is so adapted to the silver-plating 
as to act in harmony without discoloration 
of the silver. 

The ceiling rosettes embody a new idea 
in the lighting of decorated ceilings. In 
order to avoid throwing shadows on the 
decorations of ceilings, the rosettes are 
made both concave and convex. 


Automatic Wheel Conduit Rods. 

The Diamond Expansion Bolt Com- 
pany, 9-15 Murray street, New York city, 
has placed on the market an automatic 
wheel conduit rod designated as the “Go- 
Esv.” This is shown in the accompanying 
illustration. ‘These rods are simple in 
construction, and can be coupled or un- 
coupled instantly. It is claimed that the 
rods will not buckle or form a zigzag line 
when pushed through the conduit, as they 
are as rigid as solid joint rods when used 
in this way. Special provision is made so 
that they are flexible when pulled, allow- 
ing considerable variance when crossing 
a manhole, making it easy to enter another 
duct out of line with the preceding duct, 
the rods becoming rigid when pushed into 
the new duct. 

The wheels serve to prevent the rods 
coming into contact with the walls or floor 
of the duct, eliminating friction and wear, 
and enabling one man to push a set of 
rods 600 feet long. The wheels serve also 
as a duct cleaner, each pair of wheels 
bringing out a quantity of dirt or mud as 
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they emerge from the duct or pass through 
the manhole, leaving the duct compara- 
tively clean. In removing the obstruction 
a hard blow can be struck without injurv 
to the rods. The wheels also ensure a two 
and one-half-inch duct opening through- 
out the entire length of the section. 

The whoels are so shaped that they will 
always pass along easily so long as no ob- 
struction narrowing the duct to less than 
two and one-half inches is encountered. 
The couplings are made of bronze or 
malleable iron, the wheels of chilled cast 
iron, and the rods of the best hickory. 

The facility with which the work can be 


been ‘to the manufacturer?” 
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done with these automatic rods makes it 
possible for a quantity of work to be per- 
formed in a very brief time. A record of 
20,915 feet by two men in eight hours is 
claimed for these rods. 


am 
Design and Quality in Glassware 
for Lighting Purposes. 

At the recent convention at Atlantic 
City. N. J., of the American Association 
of Flint Lime Glass Manufacturers, Mr. 
A. H. Patterson, of the Phenix Glass 
Company, New York city, delivered a 
brief address entitled “Design and Quality 
in Glassware for Lighting Purposes.” 
Mr. Patterson sketched the early history 
of fixture design and the accompanying 
progress made in the development of glass- 
ware to be used with these fixtures. There 
has been a marked and rapid development 
and improvement. The new departure 
had its birth at the time of the Centennial 
Exhibition in Philadelphia in 1876. At 
that time a marked and radical change 
took place in the design and character of 
lighting fixtures—the substitution on the 
part of American manufacturers of brass. 
with its possibilities of graceful forms and 
superior finish, in place of the massive, 
heavy, crude and ponderous spelter. A 
revolution in business also took place—a 
change from hugeness and coarseness to 
grace, beauty and effectiveness. With 
this advancement in the style and finish 
of the lighting fixtures came the demand 
upon the manufacturers engaged in mak- 
ing glassware for lighting uses to produce 
wares of equal character in harmony with 
the new fixtures. This, indeed, was a new 
departure. All of the 
new forms show a long- 
ing for, and an effort to 
produce, something that 
would be harmonious 
with the designs of ex- 
isting interior furnish- 
ings and decorations. 
Following the early ef- 
forts of many designers 
came the creation of the 
process of etching. 

The introduction of 
incandescent electric lighting gave a 
wider scope—an_ enlarged field to 
work in. With the progress thus 
brought about, the question came 
up: “what benefit has this advancement 
From the 
standpoint of achievement, progress and 
advancement, this question can be an- 
swered by the fact that it opened up new 
and growing possibilities of production 
and profit—a production that should be 


profitable because of its high character 
and use. 
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DOMESTIC AND EXPORT. 


TO INSTALL TELEPHONE SYSTEM IN THE PHILIPPINE 
ISLANDS—A mortgage for $1,920,000 has been filed by the Philip- 
pine Telephone and Telegraph Corporation with the Union Trust 
Company, of San Francisco, Cal., to secure a bonded indebted- 
ness. There are 1,920 bonds to be issued, of the par value of 
$1,000 each, to run for fifty years and bear interest at the rate 
of six per cent. The transaction covers the project of installing 
a telephone system in the Philippines. The document is signed 
by Louis Glass, president of the corporation. 


INDBPENDENT LONG-DISTANCE TELEPHONE COMPANY— 
The Independent Long-Distance Telephone Company announces that 
its line between Decatur, Ill, and Birmingham, Ala., and between 
Bowling Green, Ky., and Decatur, is almost completed, and that con- 
nectigns will be made at Bowling Green with independent lines of 
the north and east, which will give Alabama independent com- 
panies connections with nine other states. Traffic arrangements 
are made with the independent exchanges in cities which the 
lines touch, including Birmingham, and there is a close business 
agreement between the Long-Distance company and the independ- 
ent exchanges.. The line will be extended to Memphis, Tenn.; 
Atlanta, Ga., and Mobile, Ala. 


HUDSON RIVER TUNNELS OPENED—The second tunnel of 
the New York & New Jersey Railroad Company was opened last 
week, thus completing the initial arrangements for the twin tunnels 
which will connect Jersey City and the borough of Manhattan. 
On March 12 of last year the company opened the first, or west- 
bound, tube of the twin tunnels. The completion of the under- 
taking, however, required a parallel tube for eastbound cars. The 
company is making efforts to have trains running in the system 
between Manhattan and Jersey City in eighteen months. The New 
York terminals will be at Astor Place, to connect with the subway, 
and at Thirty-third street and Sixth avenue. The western terminals 
are to be, one in Jersey City near the Pavonia Ferry, and one in 
Hoboken, at the Delaware, Lackawanna & Western station. 


KNOXVILLE RAILWAYS AND LIGHT COMPANY—The Knox- 
ville Traction Company and the Knoxville Electric Light and 
Power Company have been merged into the Knoxville Railways and 
Light Company. A mortgage for $3,000,000, in favor of the Standard 
Trust Company, of New York city, has been recorded, and a com- 
plete refinancing of the properties is to be undertaken. One hun- 
dred and sixty thousand dollars will be set aside to complete 
improvements under way and in prospect, making a total of 
$1,000,000 expended in betterments in two years. A reserve of 
$850,000 is provided to liquidate electric light bonds outstanding, 
held by the Baltimore Mercantile and Trust Company. An 
immediate bond issue of $900,000 will be made, and the remainder 
of the $3,000,000 of bonds will not be floated at the present time. 


EXTENSIVE POWER PLANT IN NORTH CAROLINA—Plans 
are under way for the development of an extensive water plant 
at Whitney, N. C. The Whitney Company, of which Mr. George I. 
Whitney is president, is capitalized at $10,000,000, a large propor- 
tion of the money invested coming from Pittsburg, Pa. It is 
planned to have an equipment of some 100,000 horse-power. Fifteen 
thousand acres of land, covering both sides of the Yadkin river, 
have been purchased. A dam turning a part of the river from 
its course through a canal four and one-half miles long is to be 
built. The contracts necessary for this work have been let, the 
T. A. Gillespie Company, of Pittsburg, getting the contract for 
the dam, canal and power-house, while the General Electric Com- 
pany, Schenectady, N. Y., will install the machinery to transform 
part of the energy of the river into an initial 40,000 horse-power. 
There is a drop of 120 feet in the four and one-half miles of the 
canal, and it is expected that ultimately 120,000 horsepower can 
be developed. The market for the power includes forty-four towns 
and cities, with etreet railways, cotton mills, sawmills and other 
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industries. The plant is to be completed by January, 1907, and 
it is expected that a large revenue will be available as soon as 
the plant is ready for operation. 


TO CONSTRUCT HIGH-SPEED ELECTRIC LINE—Two com- 
panies with $1,000,000 capital each—the Newark & Hackensack 
River Railroad Company, and the Jersey City & Hackensack 
River Railroad Company—have been incorporated to construct the 
high-speed electric line from Newark to Jersey City which will be 
built by the Public Service Corporation of New Jersey. This line 
will connect with the tunnel to be constructed from Jersey City, 
N. J., to City Hall Park, New York city, by the Public Service 
Corporation and the Metropolitan Securities Company, of New 
York. The two companies have the same incorporators and 


. directors, and it is expected that later on they will be merged into 


one company. The incorporators, who are also the directors, are: 
Thomas C. Barr, J. J. Burleigh, A. B. Carlton, Mark T. Cox, A. R. 
Kuser, Thomas N. McCarter and Charles A. Sterling. The con- 
struction of the New York end of the line and the tunnel under 
the North river will begin as soon as permission is secured from 
New York. 


TO BUILD A TROLLEY LINE IN HOLLAND—Incorporation 
papers have been filed for the Holland-American Construction Com. 
pany, of Rochester, N. Y. The concern is capitalized at $1,000,000. 
The directors are: Newcomb Carlton, New York city; George C. 
Smith and Walter D. Updegraff, Pittsburg, Pa.; Joseph K. Lukach, 
London, England; John N. Beckley, Charles H. Palmer, J. George 
Kaelber, John F. Alden and George C. Buell, of Rochester, N. Y. 
Mr. Kaelber has for several months been looking over the ground 
and securing rights of way and franchises. The company now 
holds franchises for 115 miles of railroad extending from the 
German frontier to the North sea. The western terminus of the 
line, as at present proposed, will be at Wykandosee, a town of 
less than 5,000 population on the shore of the North sea. The 
main line will cross Holland in a generally southeast direction 
to Wykandosee. The road will be about 115 miles in length. From 
Wykandosee it will run to Zaandam. From Zaandam it will run 
to Amsterdam. Continuing from Amsterdam it will cross the canal 
that connects the Rhine with the Zuyder Zee, and enter Utrecht. 
From Utrecht it will cross the lower Rhine valley to Rhenan. 
Both freight and passengers will be carried by the proposed road . 
on its main line and branches. It is said that trains will be oper- 
ated at about sixty miles an hour. 


ENGINEERING SOCIETIES. 

PROCEEDINGS OF THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—The proceedings of the American Institute 
of Electrical Engineers for September contain the discussion on a 
number of papers presented at the recent Asheville convention, and 
the discussion on the two papers presented at the May meeting in 
New York city. 


PHILADELPHIA SECTION OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY—The Philadelphia section of the American 
E‘ectrochemical Society held a regular meeting on Friday evening, 
October 6, at Soules’s Café. The programme arranged was a dis- 
cussion of the papers read at the eighth general meeting at Bethle 
hem, and the election of officers for the ensuing year. 


TORONTO BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The twenty-third regular monthly 
meeting of the Toronto branch of the American Institute of Elec- 
trical engineers will be held at the Engineers’ Club on Friday, 
October 13, at 8 Pr. m. The Institute paper, “Standardization of 
Enclosed Fuses,” will be abstracted by Mr. R. G. Black. The twenty- 
fourth regular monthly meeting will be held on Friday evening, 
October 27, at the School of Practical Science. A paper entitled 
“Multiple Operation of Transformers,” by R. T. McKenn, will be 
presented. 
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ELECTRIC RAILWAYS. 


LOGANSPORT, IND.—The electric line from Lafayette to Battle 
Ground has been completed and is ready for use. 


HUDSON, N. Y.—The Schenectady Railway Company has in- 
augurated its through service from Schenectady to Saratoga. 


PARIS, IDA.—The -work of installing the plant of the Bear 
Lake Railway and Electric Company has commenced at Paris. 


WHEELING, W. VA.—The Wellsburg City Street Railway, with 
all its appurtenances, has been sold to the new Tri-State Traction 
Company. 

MADISON, WIS.—Presiden: Warren Montgomery, of the Madi- 
son Traction & Interurban Company, announces that his company 
will build an interurban road Letween Madison and Stoughton next 
year. 


PITTSBURG, PA.—The South End Connecting Street Railway 
has completed the deal for the rights in three townships south of 
Mount Washington, by filing with the county recorder notice of 
extensions to its line. 


CLEVELAND, OHIO—The Cleveland Electric Railway Company 
has been granted a permit for the erection of an addition to the 


Washington street power-house. The structure will be one-story. 


high and will cost $25,000. 


EAST ST. LOUIS, ILL.—At a meeting of the incorporators of 
the East St. Louis, Waterloo & Chester Interurban Railway James 
P. Slade was elected president; A. B. Garret secretary, and E. T. 
Schoeurring, of Columbia, treasurer. 


BLUFFTON, IND.—It is stated that the Muncie, Hartford City 
& Fort Wayne Traction Company, now operating from Muncie to 
Bluffton, has been acquired by the Widener-Elkins syndicate, which 
already controls more than half of the traction lines of the state. 


HOLLAND, MICH.—An eleciric road connecting Saugatuck and 
South Haven is practically assured. Franchises have been granted 
in the village of Douglass anid the township of Saugatuck. The 
track between Coloma and Saugatuck will be completed before 
winter. 


DOVER, DEL.—Charles H. Le Fevre, attorney for the new 
trolley project to run from Clayton, Del., through Smyrna, on to 
Woodland Beach and thence down the state, has secured the right 
of way from the Smyrna town council through certain of the 
streets. 


SAN FRANCISCO, CAL.—The directors of the Ocean Shore 
Railroad have completed the awarding of contracts for construction 
‘of the new coast road between San Francisco and Santa Cruz. 
The road will be eighty-two miles long, double-track, and will cost 
$2,000,000. 


MARION, OHIO—The Cincinnati, Hamilton & Dayton Railroad 
has begun stringing poles along its branch line between Marion, 
Findlay and Deshler, preparatory to changing the road to an electric 
line. Work will go on as rapidly as possible, and it is believed that 
cars will be running within the next ninety days. | 


GLENS FALLS, N. Y.—The directors of the Fair Haven-Rutland 
railway have decided to extend their line from Fair Haven to 
Whitehall, a distance of nine miles. The proposed line will parallel 
the Delaware & Hudson lines, passing the Fair Haven fair grounds, 
through the village streets to the wharves on the lake front at 
Whitehall. 


MARSHALL, MO.—The city council has granted the Central 
Electric Railway Company the right of way to locate and operate 
an electric railway through Marshall. The line proposed will run 
from Sedalia north to Miami. Ex-Senator E. D. Martin and T. F. 
Marshall, a capitalist of Blackwater, are interested in the promo- 
tion of the road. 


JACKSON, MISS.—An agreement has been reached between the 
Jackson Street Railway, Light and Power Company and the Ala- 
bama & Vicksburg Railway, whereby the new power-house for the 
street railway will be located adjacent to the present power-house. 
The railway company has agreed to build a spur track to the site 
in accordance with the plans proposed. The plant will be one of 
the finest in the South, costing nearly $200,000. 
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SHEBOYGAN, WIS.—The Sheboygan Light, Power and Railway 
Company is figuring on plans for extensions and new suburban lines. 
One line wiil run northwest on the Calumet road to Cole’s Park and 
Pigeon river, and will also reach the works of the Sheboygan Lime 
Company. The company will convert the Cole place into a park 
and amusement resort. 


EMPORIA, KAN.—The Kansas City, Mexico & Orient Railway 
bond proposition was carried in three of the towns and townships in 
which it was submitted and lost in one. The company asked 
$40,000 in bonds from this town and $20,000 from Emporia, Jackson 
and Pike townships. The proposition was defeated in Pike town- 
ship by a majority of thirteen. 


MEMPHIS, TENN.—J. K. Newman, son of Isadore Newman, of 
New Orleans, principal holder of stock in the Memphis Street Rail- 
way Company, has spent some time in Memphis recently looking 
after improvements now being made in the system here. He states 
that $3,000,000 will be expended in making the system the most 
perfect in the South. Work has been completed on the new Raleigh 
road extension, and the old Raleigh road work will be undertaken 
at once. 


CINCINNATI, OHIO—With the completion of the Western Ohio 
traction line (Findlay to Lima), there is now an unbroken trolley 
line from Cincinnati to Cleveland. The route through the state is 
from Cincinnati to Dayton, via the Cincinnati, Dayton & Toledo, 
from Dayton to Findlay to Pemberville, via the Toledo, Fostoria 
& Findlay and from Pemberville to Cleveland, via the Lake Shore 
Electric. The distance—294 miles—can be made with four changes 
of cars. 


PERU, IND.—At a meeting of the directors of the Peru & Winona 
Interurban Company, at Warsaw, it was decided to commence build- 
ing its line from Peru to Winona Park at once. The old Peru & 
Chili division of the Wabash road, nine miles in length, which has 
been leased by the interurban company, will be repaired at once 
and cars will be run over this section of the road before anywhere 
else. The company has succeeded in securing subsidies amounting 
to $110,000. 


BEDFORD, IND.—The city council of Bedford has granted a 
franchise to the Indianapolis & Ohio Valley Traction Line Company 
for the construction of its tracks through the city. The line will 
run from Indianapolis to Evansville, passing through the counties 
of Marion, Johnson, Brown, Monroe, Lawrence, Orange, Dubois, 
Spencer and Warrick. A large portion of the route has already 
been surveyed. Work is to begin in May, 1906, and to be completed 
within two years. 


FREMONT, OHIO—Outside capitalists and electric railway pro- 
jectors have been in Fremont going over the proposed routes for a 
line between Fremont and Tiffin and Fremont and Port Clinton. 
The statement is made that the line from Tiffin to the lake will be 
built within a year. The projectors plan to absorb the local street 
car line now owned by Kerlin Brothers, of Toledo, and combine 
the plants of the Fremont Electric Light and Power Company and 
the Yaryan Heating and Power Company. 


OKLAHOMA CITY, OKLA.—G. B. Stone has arranged with a 
syndicate at Toledo, Ohio, to finance the Oklahoma & Texas rail- 
way, to be built from Oklahoma City to Wichita Falls, Tex. The 
final survey has been made, and it is stated that the contract for 
construction work will be let at once. At a meeting the contract 
for the construction of the Oklahoma City, Lexington & Sulphur 
Springs Electric Railway was awarded to J. W. Maney, of El Reno. 
The line will be eighty miles in length and will cost over $1,000,000. 


IDIANAPOLIS, IND.—The Louisville, New Albany, West Baden 
& French Lick Railway Company, proposing to build an electric 
traction line from New Albany to French Lick, has filed papers of 
incorporation with the secretary of state, with Thomas Taggart as 
one of the incorporators and directors. The line will be about fifty 
miles long, passing through the counties of Floyd, Harrison, Wash- 
ington and Orange, and intervening towns. The principal office of 
the company will be in New Albany. The directors are: L. C. Davis, 
John F. Finley, George B. Dewees, B. H. Cravens, S. H. Braxton. 
Thomas Taggart, Lee W. Sinclair, O. S. Kline, W. A. Milton, John 
Sharp, John H. Leathers, Henry Ormsley, Henry Terstegge, Evan 
B. Stotsenburg and Marion W. Ripy. 
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TELEPHONE AND TELEGRAPH. 
PIERRE, S. D.—The local exchange has been purchased by the 
Dakota Central system. 


COLDENHAM, N. Y.—The Hudson River Telephone Company 
has completed its line to Berea. 


HAMILTON, OHIO—The Bell Telephone Company has let the 
contract for a new $30,000 building. 


WHEELING, W. VA.—The Western Union Telegraph Company 
is improving its system at West Alexander. 


WEBSTER, MASS.—The New England Telephone and Telegraph 
Company has installed a farmers’ line in Dudley. 


LAFAYETTE, IND.—The city council of Frankfort has granted 
a franchise to the new Long-Distance Telephone Company. 


BERKELEY, CAL.—The Pacific States Telephone and Telegraph 
Company is to spend $300,000 on an exchange building and piant. 


NEW LONDON, I[OWA—The Henry County Telephone Company 
is now connected with the Mississippi Valley Telephone Company. 


WILMINGTON, DEL.—The Bell Telephone Company is install- 
ing a conduit from Wilmington to Philadelphia, Pa., in which to 
place its trunk wires. 


COUNCIL BLUFFS, I0WA—The Independent Telephone Com- 
pany has begun work on its city improvements, and also on its 
proposed line to Treynor. 


BELLEVILLE, ONTARIO—The Independent telephone line 
between Bancroft, Coe Hill, Madoc Eldorado and Marmora has been 
sold to the Bell Telephone Company. 


CHARLEVOIX, MICH.—The United States government tele 
phone cable from Charlevoix to St. James, Beaver Island, in the 
middle of lake Michigan, has been laid. 


GADSDEN, ALA.—The new telephone company, which was 
granted a franchise to erect a telephone system covering the entire 
city of Gadsden, will commence work at an early date. 


WYNNE, ARK.—The Southwestern Telephone Company has 
commenced work on a line between Wynne and Harrisburg, thence 
to Jonesboro and other northern points, connecting finally with 
St. Louis. j 


MANKATO, MINN.—The Northwestern Telephone Exchange 
Company is extending its service in Mankato and the surrounding 
country. Many city and rural telephones are being added to the 
system. 


BUFFALO, N. Y.—The Consolidated Telephone Company has 
bought the Elmira Telephone Company and the Marilla Telephone 
Company. The exchanges will be added to the Consolidated corn- 
pany’s lines. 


YARMOUTHPORT, MASS.—At the annual meeting of the Cape 
Cod Telephone Company, the old board of directors was reelected. 
F. Percy Goss was reelected president and Arthur G. Guyer, clerk 
and treasurer. 


ARLINGTON, N. J.—The North Arlington council has adopted 
an ordinance granting to the New York & New Jersey Telephone 
Company the privilege of erecting poles and stringing wires inthe 
streets of the borough. 


NEW YORK, N. Y.—Telephone rates in The Bronx have been 
reduced, to go into effect October 1. A minimum service of 600 
messages has been reduced from $54 to $48. The residential rate 
has been reduced from $48 to $39. 


WILKESBARRDB, PA.—An order has been placed by the Con- 
sohidated Telephone Companies of Pennsylvania for a new toll sec- 
tion, to be added to their Wilkesbarre exchange. This new sec- 
tion will require the services of four operators. 


OWINGSVILLE, KY.—At public gale the Bath fiscal court’s 
special commissioner sold the telephone franchise rights over every 
turnpike in the county to the companies whose lines now run over 
the roads. A rate of one dollar per mile was made. 


SHERMAN, TEX.—At a meeting of the directors of the recently 
organized North Texas Telephone Company final arrangements were 
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made for the construction of the proposed line from Sherman to 
Gainesville, via Southmayd, Pottsboro and Woodbine. 


DOYLESTOWN, PA.—At a meeting of business men of Newtown 


borough a local telephone company was formed, with a capital of 


$5,000. Edward P. Hicks has been selected president of the new 
company and J. Herman Barnsley, secretary and treasurer. 


RIPLEY, TENN.—A compauy has been organized for the pur- 
pose of putting in a telephone line from Halls, twelve miles north 
of Ripley, by way of Nankipoo to Edith. The incorporators are 
J. H. Bibb, G. N. Grear, L. F. Adams, E. Abernathy and A. B. White. 


BALDWINSVILLE, N. Y.—The Patron Telephone Company has 
secured the line of Dr. F. P. Sinclair extending from Lysander 
through Jacksonville, Little Utica and Lamson terminating at 
Baldwinsville. The company will at once commence reconstruct- 
ing the line between Lysander and Lamson. 


DETROIT, MICH.—The Grand Ledge Telephone Company at 
its last annual meeting elected the following officers: president, 
Clark Smith; vice-president, D. Shadduck; secretary, G. M. Every; 
treasurer, D. Shadduck. The board of directors is composed of 
Clark Smith, D. Shadduck, D. G. Kennedy, G. M. Every and Joseph 
Otto. 


PORTLAND, ORE.—The Sunset Telephone and Telegraph Com- 
pany has bought the rural line owned by M. A. Crumbaker, for 
$7,000. This line runs through the country surrounding Colfax, 
and has a total length of 300 miles, with 240 telephones. It is 
patronized exclusively by farmers, but has connections at Colfax 
with the Sunset lines. 


MANSFIELD, PA.—Lines have been erected for the combining 
of the York State Telephone system with the lines of the Farmers’ 
Mutual, of Wellsboro, and Citizens’ Mutual Telephone Company, of 
Mansfield. The latter two companies, which have long worked in 
conjunction, now operate over 2,000 telephones in all directions of 
Tioga, Potter and Bradford counties. 


RUTLAND, VT.—The northern division of the New England 
Telephone and Telegraph Company will open an exchange at Felch- 
ville. An exchange was opened at North Troy September 1 with 
between fifty and sixty subscribers. Plans are complete for two 
more exchanges, one at Lowell and one at West Stewartstown, 
N. H. It is expected that these exchanges will be in operation in 
about a month. 


FRANKLIN, IND.—William Mullendore and Frank and Victor 
Smith have disposed of their holdings in the Franklin Telephone 
Company, to Louis Hollweg, president of the Independent Tele- - 
phone Company, of Indiana. F. Strickler, one of the stockholders 
in the Franklin company, retains his interest and will be placed 
in charge of the local plant. The new directors plan extensive 
improvements and much better service. 


JONESVILLE, N. Y.—The Clifton Park Telephone Company at 
its annual meeting elected the following directors: Norman Van 
Vranken, Vischer’s Ferry; J. K. Losee, Elnora; William Palmer, 
Grooms; Wesley Hall, Jonesville; Frank Hall, Burnt Hills; Wilard 
Garnsey, Round Lake; Dr. J. R. McBlroy, Jonesville. The directors 
elected the following officers: president, Dr. J. R. McElroy; secre- 
tary, Norman Van Vranken; treasurer, J. K. Losee. 


AURORA, ILL.—At the annual meeting of the Interstate Tele- 
phone and Telegraph Company the seventeenth regular quarterly 
dividend of one per cent was declared on the entire capital stock 
of the Interstate company. The report for the fiscal year ending 
June 30 also showed an increase of nearly $20,000 in the surplus 
over and above fixed charges, including interest and dividends, 
which was considered by the full board to be very satisfactory. 


BINGHAMTON, N. Y.—The York State Telephone Company has 
signed a contract with the Candor Telephone Company, by which that 
concern enters into an agreement to cooperate with the York State 
company. The Candor company will soon extend its lines so as to 
cover all northern Tioga County. At present the lines touch Slater- 
ville, Speedsville, Caroline, West Candor, Candor, Catatonk, Strait’s 
Corners, and will soon be extended to Halsey valley. The agreement 
is now in effect. 
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ELECTRIC LIGHTING. 


BURLINGTON, VT.—An electric plant has been put in operation 
at Jonesville. 


PIKEVILLE, KY.—The Pikeville Electric Light Company is ex- 
tending its service. 


PARIS, ILL.—The street lighting system is being extended to 
the southern part of Paris. 


PHILADELPHIA, PA.—Trappe and Collegeville will have a com- 
bination electric light plant. 


ELMIRA, N. Y.—The Elmira Water, Light and Railroad Company 
is installing a 1,000-horse-power steam engine, to be used for light- 
ing purposes. 


AUSTIN, MINN.—The Austin water and electric light board 
reports to the council that the city plant must be improved at a 
cost of from $12,000 to $16,000. 


BAY CITY, TEX.—The Bay City ice and electric light plant has 
been sold to Cave & Loyd, of Wichita, Kan. The plant cost in the 
neighborhood of $40,000. 


PHILADELPHIA, PA.—The Beacon Light Company has awarded 
the contract for a new substation at Chester to relieve the pressure 
on the main lighting plant. 


ELLSWORTH, ME.—George H. Grant, of Ellsworth, owner of 
the Hancock Water, Light and Power Company, at Hancock Point, 
is making plans for extending the system. 


SALEM, OHIO—The entire plant and holding of the Salem 
Electric Light and Power Company have been sold to E. E. Beam, 
of Cleveland, and S. D. Gilbert, of Cincinnati. 


TOPEKA, KAN.—A company headed by Topeka men and financed 
to the extent of $100,000, has made an offer to the Topeka city coun- 
cil for the purchase of the city’s electric light plant. 


MONTGOMERY, ALA.—The city engineer has issued a permit 
for the construction of a three-story building, to be occupied by the 
offices and salesrooms of the Montgomery Light and Water Power 
Company. 


SYRACUSE, N. Y¥Y.—The completed plans and specifications for 
the electric light fixtures of the new court house have been adopted 
and approved by the building committee. In all 5,381 electric lamps 
will be employed. 


BURLINGTON, WIS.—The proposed municipal electric lighting 
plant has been temporarily delayed by an injunction got out by 
L. J. Smith, who claims that the measure was not carried by the 
necessary two-thirds vote. 


KIRKSVILLE, MO.—An application has been filed for a twenty- 
year franchise for a gas and electric light plant. B. F.’"Henry, Fred 
Grassle, Charles S. Sands, W. P. Foster, W. H. Foncannon and 
F. J. Storm compose the company. 


CUMBERLAND, MD.—The town council of Midland has ap- 
pointed a committee to confer with Superintendent J. S. Brydon, 
of the Consolidation Coal Company, with a view to having that 
company light the streets of Midland electrically. 


BELLEVILLE, MO.—L. D. Turner, Henry A. Kircher and 
George Gauss announce that they have sold their interest in the 
Enid (Okla.) Electric and Gas Company and the Enid Gaslight, 
Heat and Power Company to H. M. Byllesby & Company, of Chicago. 


GREENFIELD, IND.—The city council has voted to change the 
city’s street lighting system to an alternating one. The electric 
plant is owned and controlled by the city, and the lamps now in 
use are the old-fashioned open kind. It will cost $2,500 to make the 
change. 


EUGENE, ORE.—A. Welch, manager of the Salem electric plant, 
and representative of the Philadelphia syndicate which owns that 
plant and the one at Springfield, which furnishes light for Eugene, 
announces that the new owners will, in October, begin a twenty- 
four-hour service. 


LARAMIE, WYO.—At a special meeting of the shareholders of 
the Laramie Electric Light and Fuel Company it was decided to 
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sell the plant to the company represented by W. C. Sterne, of 
Denver, who has obtained a franchise and a contract for street 
lighting from the city. 


SALEM, MASS.—Work is already under way on a trolley line 
from Boston to Lowell. It will run through Reading, Andover and 
Tewksbury. The running time between the terminals will be fifty- 
seven minutes, high speed being made possible by the tracks being 
laid through private lands instead of following the highways. 


GREENCASTLE, PA.—Work has been started on the Greencastle 
electric light plant. A site has been purchased on West Franklin 
street and the power-house will be located there. A large amount 
of electrical apparatus has already arrived. The promoters expect 
to have the plant in operation by November 30. 


GLENS FALLS, N. Y.—The contract for lighting the streets of 
this village for the next five years has been awarded by the Glens 
Falls village trustees to the United Gas, Electric Light and Fuel 
Company, of Sandy Hill. This company will light the village with 
thirty-three arc lights for fifty dollars per year per lamp. 


WALTHAM, MASS.—The new power-house of the Waltham Gas 
and Electric Light Company, in course of construction, will be one 
of the largest outside of Boston. It will cover an area of 150 feet 
by 100 feet, and will be thirty-five feet high and fireproof. The 
contract calls for the building to be completed, the plant installed 
and in operation by January 1, 1906. 


PAWTUCKET, R. I.—The ordinance granting the J. & P. Coats 
Company, Limited, the right to lay conduits in several streets of 
Pawtucket has been defaulted, as the company did not avail itself 
of the franchise within the time specified. The conduits were to . 
have been for the purpose of transmitting electricity for heating, 
lighting and motive power from a private electrical plant on the 
water’s edge. The venture would have involved the expenditure 
of half a million dollars. 


NEW HAVEN, CT.—Stockholders of the Branford Lighting and 
Water Company have voted to sell the rights and franchises to the 
Consolidated Street Railway Company, thereby conforming to action 
recently taken by the majority stockholders. The Branford com- 
pany has $300,000 in stock outstanding and $350,000 in five per cent 
bonds. The sale has given the Consolidated Railway the trolley 
line from East Haven to Branford, and it had to take the water 
and electric light plants as well. l 


LYONS, N. Y.—Certificate of incorporation of the Clyde Gas 
and Electric Company has been recorded at the Wayne County 
clerk’s office. The company has $25,000 capital stock, divided into 


.shares of $100 each, and is to manufacture gas and electricity for 


light, heat and power purposes. The directors are: Thomas W. 
Summers, of Ithaca; George S. Shepperd and William T. Morris, 
of Penn Yan. The corporation will take over the capital stock òf the 
defunct Clyde Gas and Electric Company. 


PERU, IND.—The committee having the municipal lighting plant 
of Peru in charge has issued a statement for the year ending June 30. 
The report shows that the receipts from the sale of electricity 
amounted to $22,694. The disbursements, including improvements 
and extensions, coal and freight, salaries, insurance, repairs and 
general expenses, amounted to $32,151.32. The city has 130 street 
lamps, and the average cost of maintenance is about twenty-six 
dollars a year. The committee reports that an expenditure of 
probably $30,000 would put the plant in good condition. 


MARQUETTE, MICH.—Fifteen entries on lands located con- 
tiguous to the Manistee river, in Manistee County, lower Michigan, 
have been filed by Grand Rapids parties at the government land 
office. Their selection is significant of important water power 
developments. The lands are traversed the entire distance by the 
Manistee river, which forms into rapids for a distance of nearly 
a mile through high cliffs on both sides of the stream. It is under- 
stood that the rapids will be harnessed and a company formed for 
the purpose of building an electrical transmission plant, utilizing 
the water power. Nearly all the parties filing on the lands are 
members and relatives of members of the firm of M. B. Wheeler & 
Company, dealer in electrical machinery and supplies, Grand Rapids, 
which firm is said to be interested in a project to build a plant 
large enough to supply the city of Manistee with electric energy. 


October 7, 1905 


PERSONAL MENTION. 


MR. H. LEE BRAGG, who for some years was identified with 
Pittsburg manufacturing interests, is now in charge of the depart- 
ment devoted to insulating materials of Emil Calman & Company, 
of New York. 


MR. ROBERT McF. DOBLE, consulting engineer of the Abner 
Doble Company, San Francisco, Cal., has returned from a trip of 
several months through the Sierra Madre mountains on the west 
coast of Mexico and also in Colorado, where he was engaged 
in making examinations of several important hydroelectric long- 
distance power projects. 


MR. ERRETT L. CALLAHAN, manager of the Prometheus 
Electric Company, New York city, has resigned to take charge of the 
electric-heating department of the General Electric Company, in 
the Chicago territory. Mr. Callahan has been very active in the 
electric-heating fleld for the past four years, having also Leen con- 
nected with the Simplex Electric Heating Company as assistant 
manager. 


MR. G. W. APPLER, for the past two and one-half years super- 
intendent of construction for the Northern California Power Com- 
pany, of Redding, Cal., has been appointed general superintendent of 
the Rochester, Syracuse & Eastern Railway Company. This com- 
pany will engage in very extensive construction, and Mr. Appler, it 
is understood, will have sole charge of the construction of all 
branches of the road. 


MR. KENNETH B. THORNTON has been appointed operating 
engineer of the Canadian White Company, Montreal, Canada. Mr. 
Thornton is a past-president of the Canadian Electrical Associa- 
tion and a member of the American Institute of Electrical Engi- 
neers and the Canadian Society of Civil Engineers. After a three 
years’ course in mechanical and electrical engineering at the Central 
Technical College, South Kensington, London, England, he returned 
to Montreal and entered the employ of the Royal Electric Com- 
pany in the manufacturing, testing and draughting departments. 
Mr. Thornton has been intimately associated with the construction, 
operation and engineering details, in connection with the genera- 
tion and distribution of light and power, for the Royal Electric Com- 
pany and the Montreal Light, Heat and Power Company. 


MR. CHARLES GARLAND has re- 
cently resigned the position of secre- 
tary of the Westinghouse Machine 
Company, : to become prominent!y 
identified with the Pittsburg Fire- 
proofing Company, in the official ca- 
pacity of vice-president and treasurer. 
Mr. Garland is a native of Ireland, 
and arrived at Pittsburg in 1883, at 
the age of fourteen, when he entered 
the employ of the Westinghouse 
Machine Company. He has since 
been continually associated with this 
company, advancing from a minor 
position until, in 1896, he was ap- 
pointed assistant secretary and as- 
sistant treasurer. Two years ago he 
was advanced to the full secretaryship. 
The Pittsburg Fireproofing Company is a growing concern engaged 
in the manufacture of fireproof materials of many kinds. The 
works of the company are located at West Pittsburg, Law- 
rence County, Pa., and its main offices are in the Bailey- 
Farrell Building, Pittsburg, where Mr. Garland has his headquarters. 
Mr. Garland will continue his residence at Edgewood Park, Pa., 
where he is a prominent member of the Edgewood Club, of which 
for some time past he has been secretary. 


ALLIS-CHALMERS PERSONNEL—MYr. M. C. Miller, who joined 
the Allis-Chalmers Company a little more than a year ago, has 
been made assistant to the sales manager, taking charge of all mat- 
ters in that department not requiring the personal attention of the 
sales manager. Mr. Miller was formerly connected with the Westing- 
house Electric and Manufacturing Company at Pittsburg. Mr. O. A. 
Stranahan, who joined the Allis-Chalmers Company on December 1, 
1904, to become manager of the power department, assumed the 
duties of sales manager on September 1. His headquarters will be 
at Milwaukee. Mr. W. T. McCaskey, until recently manager for 


MR. CHARLES GARLAND. 


Agar-Cross & Company, of London, and for years identified with — 
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the Edison, Westinghouse and other electrical interests, will act 
as special representative for the Allis-Chalmers Company on con- 
siderations of equipping interurban roads, hydroelectric projects 
and other propositions requiring special attention. Mr. McCaskey 
is a native of Wisconsin, and was born in Richmond County in 1863. 
He entered the electrical field im 1882, when he took charge of the 
plant of the Eau Claire Electric Light and Power Company. Later 
he was connected with the Sperry Associate Electric Company, of 
Kansas City, and he operated the first electric lighting plant in 
Fort Worth, Tex., in 1885. From 1889 to 1894 he was on the Pacific 
coast connected with Edison and other interests. From 1894 to 
1899 he was Chicago representative of the Standard Electric Com- 
pany, and a general contractor. He then went to Buenos Aires, 
South America, to represent the Westinghouse Electric and Manu- 
facturing Company and Agar-Cross & Company, where he remained 
until 1901. He was director in Spain and Portugal for the Société 
Anonyme Westinghouse until December, 1903, and manager for 
Agar-Cross & Company until May 1 of this year. 


ELECTRICAL SECURITIES. 

During the past week there was evidence of narrowing and pro- 
fessional speculation. Despite some hesitation and irregularity 
the market held fairly firm, with a decidedly good resistance to 
efforts to depress prices. Against the adverse factors introduced into 
the market’s influences there can be cited the notable industrial 
and national prosperity. Large corporation earnings also indicate 
that the demand for all forms of product is unabated. Last week 
there were increases in dividends, not only in railroads and indus- 
trials, but in some mining institutions where an increase was not 
looked for. The present market will doubtless develop a condition 
which will be more or less a marking time for the next month or 
so. As soon as the situation becomes clear, however, there will 
undoubtedly be another revival, which will augur well for the spring 
balance. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 30. 


New York: Closing. 
Brooklyn Rapid Transit.................... 712% 
Consolidated GaS........ 0... ccc ec cc eee cee 187 
General Electric... ....... ccc ccc ccc ew ccces 181% 
Interborough Rapid Transit................ 215% 
Kings County Electric............... ccc ween 200 
Manhattan Elevated................0ccceeee 165 
Metropolitan Street Railway..... Neate alate 125% 
New York & New Jersey Telephone........ 169 
Westinghouse Manufacturing Company...... 195 


The regular quarterly dividend of 114 per cent has been declared 
by the directors of the New York & New Jersey Telephone Com- 
‘pany. It is payable October 14 to stockholders of record Octo- 
ber 5. The extra dividend of 1 per cent is paid in January. 

The annual meeting of the stockholders of the Manhattan Rail- 
way Company will be held at the company’s office in New York 
city, on Wednesday, November 8, at 12 o’clock noon. A board of 
directors for the ensuing year is to be elected, and three inspectors 
of election. The transfer books will be closed October 7, at 12 
o’clock noon, and reopened November 9, at 10 o’clock A. M. 


Boston: Closing 
American Telephone and Telegraph........ 139 
Edison Electric Illuminating................ 248 


Massachusetts Blectric...........cccesceees 57 
New England Telephone..................-- 136 
Western Telephone and Telegraph preferred 95 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 82 
Electric Storage Battery preferred.......... 82 
Philadelphia Electric................ ce eee 9 
Philadelphia Rapid Transit................. 28 
United Gas Improvement................... 97% 


It is stated that the gross earnings of the Electric Company of 
America for the eight months ended August 31 show an increase in 
gross earnings over the same period of last year of nearly $100,000. 


Chicago: Closing 
Chicago Telephone............... cece ee enes 138 
Chicago Edison Light..................000- 1401, 
Metropolitan Elevated preferred............ 72 
National Carbon common................e6: 62 
National Carbon preferred.................. 115 
Union Traction common.................--. 9 
Union Traction preferred,,.........c0eeeeee 47 
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E INDUSTRIAL ITEMS. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 26 describes and illustrates a line of wooden and iron panel 
boxes, panel cutouts, cartridge cutouts and entrance switches. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
in the October issue of the “Everbest” magazine contributes the 
usual collection of interesting sketches and data concerning the use 
of the apparatus handled by this company. 


THE DE LA VERGNE MACHINE COMPANY, New York city, 
has issued a handsome catalogue descriptive of the Hornsby-Akroyd 
oil engines. In addition to the descriptive and illustrative matter 
there are given data relating to the operation of oil engines. 


MR. CHARLES F. JOHNSON, 623 Ellicott square, Buffalo, N. Y., 
dealer in second-hand machinery and railway equipments, has begun 
the issuance of a month!y bulletin of equipments he has for sale. 
These bulletins are especially intelligently arranged as to classifi- 
cations. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Marathon, Wis.; Rose 
Hill, N. Y.; Watson, Mo.; Tolo, Ore.; Niagara Falls, South Ontario, 
Canada. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
will be pleased to send copies of its recent publication descriptive 
of De Laval steam turbine machinery. In addition to the descrip- 
tive matter there are several illustrations of the working parts of 
the apparatus. 


THE JENNEY ELECTRIC MANUFACTURING COMPANY, In- 
dianapolis, Ind., is distributing a leaflet descriptive of the motor 
drive for curved-plate shaving machines. The motor is attached 
rigidly to the end of the driven machine, and is furnished with 
enclosed heads to protect the windings and current-carrying parts. 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago, Ill., 
distributed a valuable souvenir in the shape of a copy of electrical 
tables at the street railway convention, Philadelphia, Pa., the week 
of September 25. Another publication which this company dis- 
tributed described “Crown” United States soldered twin terminal 
rail-bonds. 


MESSRS. ARNHOLD, KARBERG & COMPANY announce that 
they have opened a branch office at Newchwang, Manchuria, and will 
be prepared to execute orders for all Chinese products exported 
through that port, and will likewise extend to that region their 
customary business in shipping and the export of American manu- 
factures and products. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has published a new 1,500 to 10,000-volt fuse bulle- 
tin descriptive of the “Noark” enclosed fuse and fuse devices. This 
catalogue is one of a series of three, the other two being devoted 
to 250-volt and 600-volt devices. The three books, when combined, 
describe a complete line of fuse devices suitable for all voltages. 


THE ELECTRIC GAS LIGHTING COMPANY, 115 Purchase 
street, Boston, Mass., is distributing an attractive series of posters 
and bulletins descriptive of its various specialties. A novel fea- 
ture of this distribution is a sample of special telephone cable. This 
is a reenforced weatherproof, three-conductor cable, the conductors 
being indicated by red, yellow and blue distinctive coverings. 


THE CINCINNATI MILLING MACHINE COMPANY, Cincinnati, 
Ohio, has published a handsome catalogue descriptive of Cincinnati 
millers. In addition to the descriptive matter there are a number 
of handsome half-tone illustrations showing the construction and 
assembly of these machines. 
electric motor drive, a number of applications being carefully de- 
scribed and illustrated. 


THE LAIDLAW-DUNN-GORDON COMPANY, Cincinnati, Ohio, 
has published bulletin L-508, comprising thirty-two pages descriptive 
of the improved “Cincinnati” air-compressor. This compressor is 
characterized by a new and simple air-valve mechanism, by which 
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the elasticity of poppet valves is combined with the quiet action, 
efficiency and high-speed qualities of positively moved valves. The 
compressors may be directly connected, without gears or belt, to 
electric motors and gas engines. 


THE GLOBE ENGINEERING COMPANY, 229 South Main street, 
Dayton, Ohio, has established its office and stockroom and will en- 
gage in a general engineering and contracting business. The com- 
pany is prepared to furnish anything pertaining to the construction 
and operation of waterworks, gasworks, electric light and power 
plants and street railway installations. ‘There will be carried a full 
stock of electric light, bell, gas lighting and all other electrical sup- 
plies, as well as a complete line of high-grade direct and alternating- 
current motors. 


THE MASSACHUSETTS CHEMICAL COMPANY, Boston, Mass., 
had a unique advertising feature in the shape of advertising pla- 
cards displayed about its exhibit at the Philadelphia street rail- 
way convention last week. These were very handsome in design, 
and elicited considerable comment. Secretary Elwell and Sales 
Manager Duclos were kept busy answering enquiries concerning the 
company’s improved insulating tapes. A large rubber mat, de- 
signed for the protection of switchboard operators handling 50.000 
volts, excited a great deal of attention. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., in bulletin No. 51 describes and illustrates 
the Northern ring-type generators and motors for power and light- 
ing service. In addition to the descriptive matter and the illus- 
trations of the standard motors there are shown several typical 
applications of these machines. Leafiet No. 145 calls attention to 
the Northern forge blowers. There are given two illustrations of 
the Northern spherical motor operating a Garden City forge blower. 
These blowers are made in sizes ranging from seventy-five cubic 
feet of air per minute to 425 cubic feet per minute, at speeds ranging 
from 2,200 to 1,600 revolutions per minute. 


THE GOULD STORAGE BATTERY COMPANY, New York city. 
in bulletin No. 6 describes and illustrates the regulating battery 
in connection with combined railway and lighting plants. An exam- 
ple of the most recent storage battery practice is an installation 
made by the Gould Storage Battery Company for the Edison Elec- 
tric Illuminating Company, of Topeka, Kan. This installation con- 
sists of 280 elements, type S-617, each having a capacity of 640 
amperes for one hour; and a booster set which controls the opera- 
tion of the battery, so that the generator load does not fall, even 
under extreme conditions, more than two and one-half per cent from 
any mean value for which the booster may be adjusted. The in- 
stallation is described in this bulletin. ` 


THE UNDERWRITERS’ ENGINEERING AND CONSTRUC- 
TION COMPANY, 34 West Twenty-sixth street, New York city, has 
issued'a booklet entitled “A Declaration of Principle.” This sets 
forth the plans upon which the organization of this company is 
based. The company will undertake the design and construction 
of reenforced concrete structures on a basis of cost plus a fixed 
sum, and is prepared to guarantee rapid construction combined with 
scientific design and high-class workmanship. The engineering of 
the company will be under the general supervision of Lewis J. 
Johnson. All matters on fireproofing will be submitted to Pro- 
fessor Charles L. Norton. On the construction side the company 
will enjoy such relations with Frank B. Gilbreth that it will have 
full use of the methods and organization which he has developed. 


THE ABNER DOBLE COMPANY, San Francisco, Cal., announces 
that the University of Michigan has purchased the tangential water- 
wheel which it exhibited at the St. Louis World’s Fair, and for 
which the company was awarded the grand prize. This wheel is to 
be installed in the hydraulic laboratory of the new engineering 
building at Ann Arbor, Mich., where it will be mounted, in connec- 
tion with a duplex pump, for experimental purposes. Its output is 
100 horse-power when operating under a head of 580 feet. The 
twelve-inch laboratory water-motors which the Abner Doble Com- 
pany builds for technical schools and universities have attracted ° 
considerable attention among the engineering faculties of many of 
the leading educational institutions. Orders have recently been re- 
ceived from the University of Wisconsin, the Michigan School of 
Mines and the University of Toronto. 
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ELECTRIC POWER SCHEMES IN ENGLAND. 

An interesting phase of the electrical awakening which seems 
to be going on in England is the construction of large electric 
power plants intended to deliver current for light and power 
purposes throughout large districts. One of the most important 
of these, and one which is typical of the general plan, is that 
of the Yorkshire Electric Power Company. 

This company is preparing to erect power stations and 
deliver current through a section of country having an area of 
The district contains eighteen 
boroughs and 118 towns, besides a number of rural sections. 


about 1,800 square miles. 


The power consumers are textile mills, mines and manufactur- 
ing establishments of various kinds, and it is estimated that they 
The York- 


shire company has authority to build five generating stations 


are now using about 3,000,000 steam horse-power. 


and to dispose of power throughout the entire district, except 
where it comes in conflict with certain municipal plants now 
existing. At the present time one of the main power-houses has 


been put into service, and a number of substations have been 


‘erected. The system will be extended as rapidly as the demand 


for power warrants. 

This Yorkshire undertaking is in striking contrast to the 
conditions prevailing in a number of British cities, notably 
London, where there is a large number of small plants operating 
independently and most probably inefficiently. The Yorkshire 
factories, on the other hand, will draw power from a large, 
and therefore reliable, plant which will generate its power on 
a scale which will make it cheap. The factories will have an 
opportunity—which, no doubt, large numbers of them will grasp 
—of discarding the old, clumsy and inefficient steam drive for 
the new electric drive, and thereby will not only get better work 


out of their shops, but will be able to do more of it. Probably 
there are not many sections in this country offering such a favor- 
able opportunity for power schemes of this character. It must 
be remembered that the Yorkshire company is not developing a 
water-power, but is simply creating a large modern electric 
power system in a district where it must depend upon coal. 
Nevertheless, there are a number of places in this country where 
small manufacturing towns lie sufficiently close together to make 
a scheme of this kind worth considering. 


-——— 


THE FIRE-ALARM TELEGRAPH SYSTEM OF THE CITY OF 
NEW YORK. 


The report of the committee on fire-alarm service in the 
borough of Manhattan to the New York Board of Fire Under- 
While it was anticipated that 
the result of the investigation would show a more or less decadent 


writers has been made public. 


condition of service, it was not expected that it would show 
such out and out rottenness as has been discovered. It may be 
said, however, to the credit of the New York fire department 
and the administration headed by Mayor George B. McClellan, 
that the investigating committee has been afforded every facility, 
and the municipal officers have entered with hearty accord into 
the proposition to get the fire-alarm eae system on a sound, 


practicable working basis. 

The investigation has been very thorough. The findings dis- 
closed and the recommendations made are from a recognized 
expert, and have the corroboration of other expert minds who 
understand the technical intricacies of this form of service. The 
cost approximated is not excessive, and, compared with the 
hazard which is at stake, is small indeed. As the present admin- 
istration has aided very materially in making this investigation 
and report possible, and the matter is entirely without the domain 
of politics, it is to be hoped that nothing will be placed in the 
way of speedily securing for this great city the adequate facili- 
ties which are urgently necessary, and which it certainly can 
afford. 
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ELECTRICAL POWER IN INDIA. 

One of the important industrial developments of India 
during recent years has been the utilization of the water power 
of the Cauvery river at Sivasamudram. At this point there is a 
fall in the river of nearly 400 feet. ‘The amount of water flow- 
ing makes available during the dry season about 12,000 horse- 
power. The electric power generated here is transmitted ninety- 
two miles to the Kolar gold fields, where the greater part of it 
is utilized in mining operations. Other districts are also sup- 
plied, though to a less extent. The first installation, which was 
completed in June, 1902, had an available output of something 
over 4,000 kilowatts, but the demands for power from the gold 
fields increased so rapidly that an addition has been necessary. 
This was completed in December, 1904, the increase in output 
being about 3,600 kilowatts. 

This important hydroelectrical development, which is now 
the largest in southern Asia, is described in an interesting 
article by Mr. A. C. Hobble, the first section of which appears 
in this issue of the ELecrricaL Review. Mr. Hobble is one 
of the engineers who has been associated with this work for some 
years past, and is thoroughly familiar with all the conditions 
in that section. His description is the more valuable, in that 
it does not waste time on details of generator and turbine con- 
struction with which all are familiar, but discusses fully the 
engineering features. The experiences in connection with the 
original installation have led to certain changes in the new. 
These are pointed out in the description, the reasons in each 
case being indicated. 

The conditions met by the engineers of this plant were, in 
Certain 
The use of 


wood for poles and conduits was prohibited because of the danger 


general, not so different from those found elsewhere. 
new features had to be contended with, however. 
from white ants. Electrical storms are not infrequent, and are 
often very severe. The country crossed by the transmission line 
is frequently rough and difficult, and at such places the trans- 
mission lines are exposed to the full fury of the storms. One 
interesting result of experience with these transmission lines was 
that they are less liable to damage from lightning at elevated 
points than in the valleys. The presence of moisture in the air 
seems to increase considerably the liability of lightning troubles. 
These troubles have, however, been overcome largely by the use 
of choking or kicking coils in the line circuit. In the earlier 
lines these coils were omitted, the result being that several trans- 
formers were damaged. Since the addition of choking coils as 
an auxiliary to the lightning arresters, no further damage has 
occurred. The experience of this plant points to the advisability 
of insulating the electrical apparatus from the earth. This was 
the practice followed generally in this country until the direct- 
connected generator was adopted as the standard for all large 
units. The opposite practice prevailed largely in Europe, where 
it was contended that while an insulated frame was more pro- 
tection to the apparatus, it was more dangerous to the attendant. 

To the Cauvery plant belongs the honor of being the first 
Its success 
has opened the way for further development in this field, one of 


important hydroelectrical development in India. 
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the most important being that in Kashmir on the Jhelam river, 
where the installation of a 15,000-horse-power plant and the 
building of a 200-mile single-phase electric railway are con- 
templated. These plants may lead to important industrial 
developments in India in other directions. Mr. Hobble points 
out that there are in southern India rich mineral deposits, par- 
ticularly of iron and aluminum. As fuel is scarce and trans- 
portation at the present time difficult, these deposits have 
remained undeveloped; but the supply of a large amount of 
cheap power there may make it profitable to develop them. 
Changes in other directions are also taking place, for, besides 
the work at the mines, electric light systems and electric railways 
are being put into service or projected in the cities within reach of 
the power system. It is probable that the awakening taking place 
in this district of southern India may influence other sections 
Indeed, 
the influence seems already to have been felt, for a number of 


and bring about a general stimulation of business. 


important electrical installations have already been made at 
other points. 
A SOUND PLEA. 

The excellent paper read by Dr. Wilder D. Bancroft at the 
recent meeting of the American Electrochemical Society, and 
which was published in full in the issue of the ELECTRICAL 
Review for October 7, makes a sound plea for the logical study 
of electrolytic methods. Much of our knowledge of electrolytic 
processes has been obtained through methods and arguments not 
distinctly chemical; hence the reactions which are brought about 
have often been viewed as peculiar. Electrical energy has been 
thought of as acting in a way distinctively its own, and electro- 
chemistry has been looked upon as a distinct branch of 
chemistry. Dr. Bancroft takes the stand that this is undesirable ; 
that the reactions taking place during electrolysis are essentially 
chemical reactions, and that by making the conditions suitable 
these same reactions may be brought about by purely chemical 
means. This argument was strengthened by many experiments 
conducted during the presentation of his paper. 

This stand seems certainly to be a reasonable one. There is 
no need of attributing to electrical energy any special virtues, 
and if electrolytic reactions can be explained by purely chemical 
reasoning, the science will thereby be materially simplified. In 
fact, this is really only a step in the logical direction, for as 
our knowledge of the different branches of science broadens, we 
find that these branches become more and more intimately con- 
nected, and that the many separate laws become correlated and 
are finally reduced to a few broad principles. 

Dr. Bancroft, however, pointed out that there are many elec- 
trolytic reactions which have not been explained chemically. 
He at the same time took occasion to point out many fields open 
for interesting and valuable research which have as yet been 
neglected. So much energy and investigative skill have been 
expended, with such excellent results, in extending our knowl- 


edge of chemistry, that it is to be hoped a similar activity will 
be exerted in the study of electrochemical reactions, for there 
is no doubt that much information of the greatest value would 
thus be obtained. 
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POWER TRANSMISSION BY DIRECT CURRENTS. 

The lecture delivered by Professor W. E. Ayrton before the 
British Association for the Advancement of Science, at Johan- 
nesburg, South Africa, brought up a number of points of much 
interest. 

The part of most concern to electrical engineers is 
undoubtedly that in which Professor Ayrton comes out as an 
advocate of direct-current transmission. After indicating how 
the electrical industry has been hampered by unwise restrictions 
—one of which limits the voltage that may be used to 10,000— 
Professor Ayrton went on to show how much superior a direct- 
current system should be to the alternating. In the latter the 
generators are operated in parallel and deliver their output 
through an expensive and complicated switchboard to a series of 


step-up transformers which raise the voltage to that used in 


transmission. At the receiving points similar apparatus is 
required, arranged in the reverse order. There must be step- 
down transformers and switchboards, and the motors—and gen- 
erally the lights—are operated in parallel. 

Contrasted with this, the direct-current series system seems 
simple. The switchboard is practically eliminated, and this is a 
considerable gain, since one of the features of the parallel 
system has been the extension and development of the switch- 
board until it has practically become a third department of the 
power-house. 

The next point made against the alternating-current system 
is the effect of capacity and inductance in the line. Each of 
these alone lowers the power-factor of the line, thereby increas- 
While the two, if 
properly balanced, may neutralize each other, such a condition 


ing the losses and affecting the regulation. 


may give rise to resonance, with disastrous results. In a direct- 
current system the power-factor is unity, so that these troubies 
are eliminated. Moreover, there should be no serious leakage 
due to brush discharges if, as would generally be the case with 
the direct-current system, the line go out in one direction and 
return in another. 


was the superiority of a series system as regards regulation, it, 


Another advantage urged by the lecturer 


in his opinion, being easier to maintain a constant flow of current 
in the line than to maintain a constant voltage at the far end. 
Considered from a central station viewpoint, this contention 
might be admitted; but what one wishes is not perfect line 
regulation, but perfect operation of the receiving apparatus. It 
is easier to maintain a constant speed, given an approximately 
constant voltage, than if supplied with a constant current and 
variable voltage; and, further, on alternating-current systems, 
the speed of the motor varies but little with the voltage. As 
egards lights, both systems will, in general, require motor- 
generators, so that the conditions most suitable for speed control 
of motors will be those best adapted for the regulation of lights. 

That phase of the direct-current system which appeals to 
most engineers is the decreased etrain on the insulation, as 


compared with the alternating system. This strain varies with | 


the maximum voltage, while the power transmitted depends only 
on the effective voltage; therefore, with a pure sine wave, 60,000 
volts alternating causes nearly as much strain on the insulators 
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as 85,000 volts direct ; and, further, since the electromotive-force 
wave may be peaked, due to the characteristics of the system. 
it is possible for the strain on the insulators of a 60,000-voli 
system to run up to 100,000 volts or more, and if resonance 
occur, there is no saying how high it may go. It is this feature 
of the direct-current system, more than any other, which may 
lead to its consideration. It is true that the system has been in 
successful operation—so far as can be detcrmined—in Europe, 
but the voltage there used is considerably lower than that 
employed on alternating-current systems at many points in this 
country, and hence this argument as yet has not much force. 
The main argument made there is the simplicity of the system. 
Now, as already noted, this may be admitted as regards the 
switchboard and arrangement of apparatus. But it is question- 
able whether it 1s any easier to operate commutator machines in 
series than alternators in parallel, and the series system certainly 
seems. much inferior to the parallel system as regards flexibility. 
It can not branch off and take in small consumers. Large users 


of power can attach their motors directly to the transmission 
line, but small consumers must be supplied from substations 
anyhow. The direct-current system therefore seems to be more 
suitable for transmission of power in large blocks from one 
point to another or to several points in series than for a general 
distribution system. One of the main advantages of an electrical 
supply system is its flexibility, and any system lacking in this 
respect must prove its superiority over the accepted systems in 
other ways before it can hope for a wide application. 


ALTERNATING-CURRENT ELECTROLYSIS. 

At a recent meeting of the Faraday Society (the electro- 
chemical society of Great Britain) a paper was read by Mr. 
Ernest Wilson on “Alternating-Current Electrolysis,’ which 
was evidently the result of a preliminary study, since all condi- 
tions were not held strictly constant, so that broad conclusions 
can not be drawn. 

The paper shows, however, what was already known, that 
electrolytic action does take place, due to the passage of an 
alternating current. The amount of metal dissolved seems to 
depend rather on the current density at the electrodes and on 
the frequency, than on the total coulombs passing during each 
half cycle. With a frequency of twenty-one and one-half cycles, 
the effect is greater than at ninety-two cycles, the difference, 
however, varying with the metal of the electrodes and other 
conditions. In one experiment with lead electrodes, with an 
effective current density of 0.023 ampere per square centimetre, 
the depth to which lead would be cut away from the plate in one 


year is computed to be 2.6 centimetres for a frequency of ninety- 
two and one-half, and 4.8 centimetres for a frequency of twenty- 
one and one-half. The same current density with direct cur- 
rent would eat away seventy centimetres in a year. 

These experiments may have some bearing on the question of 
electrolysis of underground conductors. It is frequently 
assumed that the use of alternating currents for railway work 
will entirely eliminate all electrolytic corrosion; but such a 
deduction is unwarranted on the face of these results. The 
difference in effect, however, is very great, and the conclusion 
may safely be drawn that, for all practical purposes, the use 
of alternating currents will do away with electrolysis troubles. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER VI. 
THE DIscOoVERY OF RADIUM. 


It having now been shown that two ele- 
mentary substances, uranium and thorium, 
are radioactive, a large number of sub- 
stances were examined with respect to this 
property. Among these would naturally 
be the minerals in which uranium and 
thorium occur. 

Mme. Curie determined the radio- 
activity of a large number of minerals, by 
measuring the conductivity of the air 
when exposed to these substances. She 
found that all minerals which show 
radioactivity contain either uranium or 
thorium. What was very remarkable, was 
the fact that certain minerals which con- 
tain many things in addition to uranium, 
were much more radioactive than uranium 
itself. Thus, pitchblende from Johann- 
georgenstadt had four times the radio- 
activity of pure uranium. Pitchblende 
from Joachimsthal was three times as 
radioactive as uranium, while pitchblende 
from Pzibram was nearly three times as 
radioactive. 

Chaleolite, which is a double phos- 
phate of copper and uranium, is about 
two and one-fourth times as radioactive 
as metallic uranium, while Autunite, a 
double phosphate of calcium and uranium, 
is about one and one-fifth times as radio- 
active as uranium. : 

Only a part of every one of these 
minerals is uranium, and as Mme. Curie 
says, “these facts are directly at variance 
with the earlier observations, according to 
which no mineral could be more strongly 
active than uranium or thorium.” 

Mme. Curie then prepared chalcolite 
artificially by treating a solution of 
uranium nitrate with a solution of copper 
phosphate in phosphoric acid, and warm- 
ing the mixture to fifty or sixty degrees. 
Under these conditions crystals of chalco- 
lite formed, after a time, in the liquid. 

The radioactivity of this artificially pre- 
pared chalcolite was two and one-half 
times smaller than that of uranium itself. 
This led Mme. Curie to conclude that the 
unexpectedly great activity of the natural 
minerals was due to the presence in them 
of small quantities of some strongly radio- 
active substance, which was not uranium, 
not thorium, nor any other known sub- 
stance. 

With this idea in mind M. and Mme. 
Curie undertook to separate from the 
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uranium minerals the supposed new radio- 

active substance, and with signal success. 

THE SEPARATION OF RADIUM FROM PITCH- 
BLENDE. 

Pitchblende, as is well known, contains 
in addition to uranium, a large number of 
other elements in small quantities. The 
separation of pitchblende into its constit- 
uents, or even the separation of any con- 
stituent in pure form, is not likely to be 
a simple matter. The Curies, however, 
worked out a chemical method for effect- 
ing the desired separation, and obtaining 
the highly radioactive substance or sub- 
stances, 

In the various chemical processes to 
which the material, as we shall see, was 
subjected, they followed the course of the 
radioactive constituents by determining 
the radioactivity of every product by 
means of the electroscope. They could 
thus determine what chemical operation 
was concentrating the radioactive sub- 
stance. 

There are at least two, and possibly 
three radioactive constituents in pitch- 
blende, in addition to uranium itself. One 
of these, called polonium from the native 
country (Poland) of Mme. Curie, re- 
sembles in its chemical properties the ele- 
ment bismuth, and is separated from the 
pitchblende along with this element. The 
element radium, with which we are now 
chiefly concerned, is closely allied chemic- 
ally to barium, and comes out of the 
pitchblende along with the barium. 

A third radioactive substance, actinium, 
has been described by Debierne, as occur- 
ring in pitchblende. It seems to separate 
from pitchblende along with certain of 
the rare elements, and especially thorium. 

To give some idea of the number and 
complexity of the chemical methods in- 
volved in separating radium from pitch- 
blende, a brief review of Mme. Curie’s 
account of her own work is appended. 
All of the new radioactive constituents 
occur in pitchblende in minute quantities, 
so that. it is necessary to work over enor- 
mous quantities of material in order to 
obtain even a few milligrammes of the 
comparatively pure radioactive substances. 

We shall confine our account to the 
separation of radium from pitchblende, 
which, we will remember, comes out along 
with the barium, to which it is so closely 
related chemically. 

The finely powdered pitchblende is 
fused with sodium carbonate, and the 
product extracted first with hot water, 
and then with dilute sulphuric acid. The 
uranium is contained in the solution, and 
since the pitchblende was worked for the 
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uranium that it contained, the resi- 
due, after the above treatment, was 
thrown away. It is this residue 


that contains the radioactive constitu- 
ents. It has a radioactivity about 4.5 
times that of metallic uranium. 

This residue consists mainly of the sul- 
phates of lead and calcium. It also con- 
tains aluminum, iron, silicon, and larger 
or smaller amounts of nearly all known 
metals. The radium exists in this mix- 
ture of sulphates. Its sulphate is the 
least soluble of all. 

The problem now is to separate the 
radium from this mixture of sulphates. 
The residue is freed, as far as possible, 
from sulphuric acid, in order to get the 
radium in solution. To accomplish this, 
the residue is treated with a concentrated, 
boiling solution of sodium hydroxide. The 
sulphates of calcium, aluminum and lead 
are thus, for the most part decomposed, 
the sulphuric acid combining with the 
sodium as sodium sulphate, which is re- 
moved by washing with water. The 
sodium hydroxide also removes the alumi- 
num, silicon and lead by dissolving them. 
The residue insoluble in the alkali is 
washed with water and then treated with. 
hydrochloric acid. The portion that dis- 
solves contains the actinium and polon- 
ium. The radium remains in the residue 
insoluble in hydrochloric acid. 

The polonium can be separated from 


the hydrochloric acid solution by means 


of hydrogen sulphide; it being thrown 
down with a number of other substances 
by means of ammonia. 

The insoluble portion containing the 
radium is washed with water, and then 
treated with a concentrated, boiling solu- 
tion of sodium carbonate. By this means 
the barium sulphate is transformed into 
carbonate. The substance is now 
thoroughly washed with water, and treated 
with hydrochloric acid. The radium is 
contained in this solution. It is precipi- 
tated by means of sulphuric acid. The 
precipitate also contains barium and cal- 
cium, lead and iron. This is the radium- 
containing barium in the form of crude 
sulphate. 

From a ton of the residue obtained 
from pitchblende, ten or twenty kilo- 
grammes of the crude sulphate, having an 
activity from thirty to sixty times that of 
metallic uranium, which is taken as unity, 
can be obtained. 

The crude sulphate is boiled with a so- 
lution of sodium carbonate, and then 
transformed into chloride by treating the 
carbonates with hydrochloric acid. Hydro- 
gen sulphide is run into the solution, 
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when a small amount of active sulphide 
is thrown down, which contains polonium. 
The sulphide is filtered off, chlorine run 
in as an oxidizing agent, and then am- 
monia added. The strong activity of the 
precipitated oxides and hydroxides is 
due to actinium. Sodium carbonate is 
then added to the filtered solution, when 
the carbonates of the alkaline earths are 
thrown down. The carbonates are trans- 
formed into chlorides by added hydro- 
chloric acid, and the chlorides, after 
evaporating the solution to drvness, are 
washed with pure concentrated hydro- 
chloric acid. This dissolves the chloride 
of calcium, while the chlorides of barium 
and radium are insoluble in the acid. 

About eight kilogrammes of this product, 
being mostly barium chloride, is obtained 
from a ton of the original residues. The 
radium chloride is mixed in small quan- 
tity with the barium chloride. This is 
shown by the fact that the activity of 
the radium-bearing barium chloride is 
about sixty times that of pure uranium. 

The process of preparing pure radium 
chloride, instead of being ended, is really 
now only begun. The following process 
of obtaining radium chloride from the 
‘mixture with barium chloride, is de- 
scribed by Mme. Curie. 

The principle of the method is frac- 
tional crystallization, using at first pure 
water, and afterwards water to which 
hydrochloric acid had been added. The 
chloride of radium is less soluble than 
the chloride of barium. 

The first fractionation is effected in 

pure water. The chloride that separates 
from the saturated solution is much more 
active than the solution, as would be ex- 
pected, since the chloride of radium is 
less soluble than the chloride of barium. 
By utilizing this fact, and fractionating 
the mixture in terms of it, after a long 
series of fractionations, discarding the 
weakly active portions, most of the in- 
active barium chloride is removed. 
' When a large number of fractionations 
have been made, and the amount of sub- 
stance has become small, it is better to 
add hydrochloric acid to the water, since 
this diminished the solubility of the salts, 
and more rapid separations are effected. 

Mme. Curie observed that the crystals 
of radium barium chloride remain color- 
less, until the amount of radium has 
reached a certain per cent of the whole 
mass. When the radium salt has reached 
a certain concentration, the crystals be- 
come yellow, then orange, and even at 
times show a beautiful rose color. This 
color disappears when the crvstals are 
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again dissolved. The appearance of this 
color is rather remarkable, since crystals 
of pure radium chloride are colorless. The 
color indicates that a certain degree of 
purity has been reached, and has a maxi- 
mum intensity when the amount of 
barium present is a certain definite quan- 
tity. After this concentration is reached, 
the intensity of the color becomes less and 
less as the purity of the crystals becomes 
greater and greater. When the radium has 
become freed from all appreciable quanti- 
ties of barium, the color practically dis- 
appears from the crystals. Thus, the 
color of the crystals can be used as an 
index to the progress of the separation of 
barium from the radium—of the degree 
of purity of the radium salt. 

By the above described method radium 
chloride can be obtained, having a radio- 
activity that is one million times that of 
the mineral from which it came. 

When we consider the number of steps 
in the above described process, and the 
details of every step, and then remember 
that every one of these details had to be 
worked out empirically by the Curies, we 
gain some idea of the enormous task that 
they have performed, and the difficulties 
at every step, which they must have en- 
countered and have overcome. 

After all this had been done. the 
amount of radium chloride obtained from 
a ton of the residues from pitchblende, 
was only a few milligrammes. This necessi- 
tates the working over of enormous quan- 
tities of the original pitchblende, in order 


to obtain any appreciable quantity of the’ 


radium salt. Fortunately, this problem is 
rendered much less difficult than it would 
otherwise be, by a cooperation on the part 
of the factories in which pitchblende is 
used. Many of the steps described in the 
above process can be taken more success- 
fully on a large scale, than on a small 
one, to say nothing of the amount of time 
and labor that it would be necessary to ex- 
pend in performing these operations in 
the laboratory. Indeed, if we were de- 
pendent upon the laboratory alone for our 
supply of radium, our knowledge of this 
substance would have accumulated infi- 


nitely more slowly than it has done. 

Other methods have been proposed for 
purifying the radium salt, which are 
hardly more than modifications of certain 
details of the method worked out by the 
Curies and described above. 

Gietel fractionated a mixture of barium 
bromide and radium bromide, with good 
results. The Curies found that the addi- 
tion of alcohol to the aqueous solution of 
the mixed chlorides of radium and 
barium, facilitated the separation of these 
two substances from one another. The 
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chloride of barium is more readily soluble 
in the mixture of alcohol and water, and 
is thus separated from the radium chlo- 
ride. This process has been found es- 
pecially useful in separating the last 
traces of the barium from the radium. 

The question that arises is whether 
some source of radium richer than pitch- 
blende may not yet be found. Radium 
has been shown to be very widely dis- 
tributed over the surface of the earth. It 
occurs in a large number of minerals, in 
the waters of many springs, in the soil 
and rocks, and probably in many places 
not yet discovered. While sources of 
radium that are richer in this substance 
than the richest pitchblendes may yet be 
found, it appears to the writer to be 
doubtful whether any material very rich in 
radium will ever be found. 

This opinion is not based so much upon 
the ease with which radium is detected 
by means of the spectroscope, or upon the 
comparatively wide search that has already 
been made for this substance, as it is upon 
the instability of the substance itself. 

As we shall see, radium is not a stable 
substance. It is continually undergoing 
decomposition into other things. It would, 
therefore, be verv surprising, if any large 
quantity of it should be found in any one 


locality. 
(Chapter VI to be continued.) 
<-> 
The Properties of Tantalum and Its 
Alloys. 


British patents have been granted re- 
cently to Siemens & Halske, for tantalum 
alloys. The engineering supplement of the 
London Times gives a summary of the 


properties of tantalum and its alloys, 
taken from these patents. 


Tantalum is exceedingly strong, and 
has great elasticity. It is like steel, 
easily worked and hardened. The addi- 


tion of small quantities of carbon gives 
it great hardness, though other elements, 
such as oxygen, silicon, and aluminum 
and tin, can take the place of the carbon. 
Small traces of these elements only are 
necessary if hardness is to be obtained. 
When larger quantities are added, the 
metal becomes brittle and can not be 
worked. Under certain conditions these- 
alloys are almost as hard as the diamond. 
Tantalum can be case-hardened by heat- 
ing to redness in carbon dust. It is un- 
affected by the atmosphere at ordinary 
temperatures, and resists most acids. The 
metal can be made comparatively soft so 
as to be worked easily by heating or melt- 
ing, but, when worked, gains rapidlv in 
hardness and needs frequent reannealing. 
It is rapidly oxidized at high tempera- 
tures, and the best method of fusing it is 
to heat it bv an electric current in a 
vacuum. At the present time tantalum is 
very expensive, so that its use will be re- 
stricted; but should it be produced in con- 
siderable quantities, it will have great 
value for use in those parts of machines 
which are subject to strong mechanical 
action, such as balls, ball bearings, cones, 
cams, rollers, ete. 
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THE FIRE-ALARM TELEGRAPH SERVICE 
IN GREATER NEW YORK. 


A SEARCHING INVESTIGATION AND REPORT 
BY THE COMMITTEE ON FIRE-ALARM 
SERVICE FOR THE BOROUGH OF MAN- 
HATTAN OF THE NEW YORK BOARD 
OF FIRE UNDERWRITERS. 


On December 21, 1904, the New York 
Board of Fire Underwriters passed a 
resolution for the appointment of a com- 
mittee of five to investigate and secure a 
report by experts on the fire-alarm tele- 
graph system of Greater New York, re- 
porting back to the board. Upon re- 
ceiving the preliminary verbal report, the 
board, on February 15, 1905, passed the 
following resolution: 

“Resolved, That the special committee 
to investigate by experts the fire-alarm 
telegraph system of Greater New York, 
acting under resolution adopted at the 
December meeting of the board, be author- 
ized to expend not exceeding $10,000 in 
completing such investigations.” 

The committee appointed was as fol- 
lows: C. F. Shallcross, chairman; John 
M. Whiton, W. B. Ogden, Charles H. Post 
and C. G. Smith. 

The Hon. Nicholas J. Hayes, fire com- 
missioner of the city of New York, was 
interviewed by the committee, and ex- 
pressed himself as very willing to assist. 
as far as possible, in the furtherance of 
the investigation, and the committee has 
recorded its indebtedness to the commis- 
sioner, to Deputy-Commissioner Churchill, 
to Chief Croker and their subordinates 
for the courtesies shown and the facilities 
rendered in carrying on this important 
work. 

After a careful enquirv, Mr. Kempster 
B. Miller, a specialist in electric signaling, 
was selected for the expert investigation. 

Under date of September 9, Mr. Miller 
has presented a voluminous report con- 
taining the details of a searching investi- 
gation into the present condition of the 
fire-alarm telegraph system and_ the 
methods which should be followed in 
order to give the city an adequate fire 
protection. | 

Mr. J. J. Carty, as consulting engi- 
neer, has kept in close touch with the 
investigation, and has scrutinized the 
methods employed and considered the 
evidence as it was obtained from time to 
time. Mr. Carty concurs in the findings 
of Mr. Miller, and agrees that the plan 
will, in every reasonable manner, provide 
for the maximum degree of reliability of 
operation and minimum expense of main- 
tenance, and that it will be in first cost— 
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all things considered—the most eco- 
nomical one for the city of New York 
to adopt in place of the defective system 
now in use.. 

The full report comprises the follow- 
ing: i 

A report on the fire-alarm telegraph 
system of the borough of Manhattan. 

An abridged report on the fire-alarm 
telegraph system of the borough of Man- 
hattan. 

Appendix A, containing notes on the 
condition of the fire-alarm telegraph 
cables in the manholes and service boxes 
of the Empire City Subway Company. 

Appendix B, containing notes concern- 
ing photographs of terminal boxes of the 
New York fire department. The photo- 
graphs of the terminal boxes are a part 
of appendix B. 

Appendix C, notes on photograph» 
showing the condition of fire-alarm cables 
in manholes. The photographs showing 
the condition of cables in manholes are a 
part of appendix C. 

Appendix D, the electrical measure- 
ments on circuits and underground cab!tes 
in the New York city fire-alarm telegraph 
system. 

Appendix E, the record for the month 
of March, 1905, of the troubles in the 
fire-alarm telegraph system on the island 
of Manhattan, according to the journal 
kept at fire headquarters. 

Appendix F, notes on the condition of 
the fire-alarm cable suspended on the 
structure of the Third Avenue Elevated 
Railway. 

There is also a series of maps showing 
the present location of the cableways and 
terminal boxes of the svstem, and the 
proposed cable svstem and location of cen- 
tral office and apparatus houses. 

As it will be manifestly impossible te 
publish in the space available the full 
report, the following abstract is given, in 
which an attempt is made to cover the 
essential points. 

The design, construction and opcration 
of the central office at fire headquarters 
were thoroughly gone into. The suit- 
ability of the building itself and its loca- 
tion were subjects of careful study. The 
location of the fire-alarm boxes and alxo 
of the engine and other apparatus honses 
—in fact, of all points reached by the 
svstem—were determined and plotted on 
maps. The fire-alarm boxes were ex- 
amined and their condition and construc- 
tion studied, and an inspection was made 
to ascertain the fitness of the signal ap- 
paratus at the various company quarters. 

A long series of electrical tests was 
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made upon the cables, and their me- 
chanical condition examined in an ex- 
haustive manner. Electrical measure- 
ments were made upon all circuits enter- 
ing fire headquarters. The report con- 
tinues : | 

“As a result of this investigation, which 
was carried out with the utmost care, into 
every essential detail, it has been found 
that the fire-alarm telegraph system of 
the borough of Manhattan is fundamen- 
tally wrong in design and is in had 
physical condition. It is not constructed 
in accordance with anv proper engineering 
plans, and its physical condition is so bad 
that it must be characterized as be'ng 
in an advanced stage of decay. It is liable 
at any time to such failures as to render 
it wholly useless to the fire-fighting de- 
partment in the time of greatest need. 

“Faulty in original design and construc- 
tion, the plant has deteriorated and has 
been patched and repaired in its various 
parts as they, from time to time, became 
unworkable. The system long ago reached 
the stage where it can not be transformed 
into permanent proper working order bv 
any further patching, or even by radical 
repairs.” 

The report states that the present fire- 
alarm headquarters on East Sixtv-seventh 
street fails in every essential particular to 
comply with the proper requirements for 
a central office building. Even if the 
building itself were isolated, it is not 
otherwise suitable. It is occupied by the 
various bureaus of the fire department, 
and although classed as a fireproof build- 
ing, it is of an old tvne and contains 
within itself hazards of explosion and fire. 
Instead of providing a non-combustible 
mounting for the fire-alarm apparatus, 
such as slate, marble and steel, the ap- 
paratus is mounted on wooden supports 
and encased in extensive wooden cahinet 
work. The underground approaches to 
this building constitute a continuous and 
serious danger of total interruption. AN 
the circuits entering the office pass through 
a single approach to the building and 
thence through a single shaft to the operat- 
ing room. An accident by fire or other- 
wise to this approach or to this shaft 
might disable all of the circuits of the 
entire system. On Sixty-eighth street 
there is a manhole through which all the 
circuits entering headquarters pass. An 
accident to this manhole by explosion, 
flood, fire, cave-in or otherwise might also 
destroy all connections between fire head- 
quarters and the rest of the city. 

The report reviews the type of cable 
which should be used in the distributing 


October 14, 1905 


and feeder circuits. The wires in the 
cables should be insulated with the best 
type of rubber insulation known to the 
art. These rubber-covered wires, should, 
in turn, be enclosed in a lead pipe form- 
ing a sheath. By the use of rubber-cov- 
ered wire in this manner, accidental cracks 
and small openings in the lead sheath do 
not produce immediate deterioration of 
the cable. Such small defects in the 
sheath would simply operate to produce at 
the point of opening an incipient fault, 
which would take years to develop, and 
which would be discovered by the opera- 
tors in charge long before they could pro- 
duce an interruption. 

Commenting on the present condition 
of the cables, the report continues: 

“With the type of cable, however, which 
comprises the bulk of the fire-alarm cable 
system of the borough of Manhattan, the 
insulation of the wires is not of the water- 
proof type, but consists of a wrapping of 
fibrous material soaked in a compound 
which fails to keep out moisture. Seventy- 
seven per cent of the cable system of the 
fire-alarm system of Manhattan is com- 
posed of this type of cable. When cracks 
and small openings occur in the sheaths 
of such cables, moisture is allowed to 
enter. This creates faults which extend 
as far as the moisture penetrates, and in 
the course of time, by permitting the cur- 
rent to escape from the wires, causes a 
gradual deterioration of the working of 
the circuits and, ultimately, failure. As 
will be shown hereafter, the lead pipes 
covering these fibrous fire-alarm cables 
abound in cracks and openings which have 
allowed moisture to enter and caused 
decay. As a consequence of this, the 
cables of this type are in a hopelessly de- 
fective condition. They are bad beyond 
repair.” 

The general arrangement of the circuits 
is stated to be umsystematic, and has 
brought about a chaotic condition. As 
the circuits of the system are now ar- 
ranged an interruption of one wire may 
throw out of service as many as forty-nine 
boxes. The boxes on each circuit, instead 
of being localized in one region, are 
scattered throughout large sections of 
Manhattan Island. Owing to the rami- 
fications of such a circuit, and the multi- 
tude of connections in which it is in- 
volved, it is not possible to effect repairs 
in anything like reasonable time, and it 
is a matter of great difficulty to locate and 
remove a fault. After reviewing a num- 
ber of instances where fhere is a needless 
number of connections and an unexplain- 
able waste of circuits, the report states: 
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“The system of wiring and cabling is 
so criss-crossed, interlaced and tangled 
that even if, in other respects, the cables 
were satisfactory, it is certain that it 
would be unsafe to rely on them.” 

Electrical tests made upon every cir- 
cuit entering the central office have shown 
that the insulation and general electrical 
condition of the circuits are such that 
they are at all times on the verge of 
complete breakdown. Considering the 
low degree of insulation in the circuits, 
the report states the following: 

“Tt is a frequent occurrence that relays 
attached to the fire-alarm circuits fail to 
operate at the beginning of an alarm, 
merely exhibiting a slight movement. 
This is detected by the operator, who, 
from his long experience, is skilled in 
working these defective circuits. When 
this unintelligible movement of the relay 
is observed by the operator, he im- 
mediately proceeds to the relay and 
changes its adjustment until a coherent 
signal is obtainable. In this way the 
first round of an alarm is often lost.” 

There are something over a thousand 
terminal boxes in the borough of Man- 
hattan. The report states that the design, 
construction and present physical condi- 
tion of these boxes are faulty in the ex- 
treme. The internal space and arrange- 
ment of the boxes are such that they are 
altogether unsuitable for housing the 
large number of cables that have been 
installed in them. The cables and wires 
have no support other than that which 
is furnished by their own insufficient 
rigidity. The result is that frequently 


wires come in contact with each other and ` 


with the metal parts of the box, thus intro- 
ducing a constant source of trouble and 
interruption to the service. 

The report calls attention to the numer- 
ous instances of serious corrosion of the 
terminal boxes and also to the very faulty 
method of making connections from the 
cable terminals to the conductor ter- 
minals. In many instances, lock-nuts are 
entirely missing and connections must be 
made in a slip-shod and entirely imprac- 
ticable manner. The accompanying photo- 
graphs give a good idea of some of the 
flagrant instances of bad management in 
the arrangement of the terminal con- 
ductors and the attachment of the con- 
ductor terminals. 

The introduction of gas pipes into 
many of the fire-alarm boxes is an added 
menace to the service, in that leaks often 
occur, allowing inflammable and explosive 
gas to fill the terminal. This explosive 
mixture may become ignited through the 
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passing of a spark, and, in some instances, 
has been caused to ignite by the striking 
of matches against the pole. The pres- 
ence of the gas has also hastened the 
deterioration in the jumper wires and the 
connections. 

Considering the manhole conditions, 
the report has this to say: 

“While the general cable layout and the 
method of terminating the cable is, as 
has already been said, fatally defective, 
the failure to properly stow the cables in 
the manholes is such as to present maxi- 
mum liability of their injury. A thorough 
inspection was made of a large number 
of tvpical cases, and it was found that 
the fire-alarm cables were strewn over the 
floors of the manholes or allowed to hang 
unsupported within them, so that the 
workmen employed there must necessarily 
tread upon them or otherwise cause their 
injurv. No distinctive marking was 
placed on any of the cables.” 

After detailing many of the circuit 
troubles due to the genera] arrangement 
and electrical and mechanical condition 
of the cable plant, the report states: 

“But the real seriousness of the situa- 
tion is greater than can be indicated by 
citing a single case of failure. The 
trouble records show that frequently as 
many as ten per cent of all the circuits 
of the system become seriously deranged 
in a single day, due not to any one acci- 
dent or condition, but to many scattered 
over the entire system. The record of 
March, 1905, which is given in full in 
connection with the more detailed report, 
shows that on the box gong and combi- 
nation circuits entering the central office 
(sixty-seven in all), there were seventy 
cases in which the circuits became 
grounded, seventy-three in which they be- 
came open, and twenty-eight cases where 
one circuit became crossed with another— 
a total of 171 cases of grounded, open or 
crossed circuits in the month. This shows 
an average of over five and one-half cases 
of disabled or seriously impaired circuits 
each day out of a total of sixty-seven 
circuits. In other words, an average of 
eight per cent of the fire-alarm telegraph 
circuits were disabled daily during the 
month of March. Inspection of the 
records of other months shows that March 
was not exceptional.” 

The report states that the nature of the 
electrical defects in this cable svstem is 
such that they must continue to grow 
worse. Thev are so fundamental in their 
nature, so far-reaching in extent, that 
it will be impossible to effect complete 
repairs. The conclusion is that new 
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cables must be laid and all of the old 
ones drawn out. All of the fibre-covered 
cables, constituting seventy-seven per 
cent of the entire system, will be worth- 
less except as junk. Out of the remain- 
ing twenty-three per cent of the cable 
system, there may be some salvage. It is 
certain, however, that this cable can not 
be used in its present location. 

Where the fire-alarm telegraph cables 
run in the high-tension subways, this con- 
stitutes an especially dangerous hazard. 
There is the possibility of destroying not 
only the apparatus in the fire-alarm boxes, 
but also that located in the various fire- 
fighting companies’ houses; and there is, 
as well, the ever-present danger to the 
combustible woodwork of these houses and 
the possibility of injury or even death to 
the operators who have to handle the ap- 
paratus. 

The alarm boxes are antiquated and 
defective in many ways. Ninety per cent 
of the boxes are so designed and con- 
structed that if an alarm for the same fire 
was pulled from several boxes in the im- 
mediate neighborhood of the fire, the re- 
sult would be a confusion of the signals. 
To obviate this, a great deal of unneces- 
sary wiring has been done, so that boxes 
within the immediate neighborhood of one 
another are not wired to contiguous cir- 
cuits. This, however, brings about a 
wasteful and unreliable cable system. 

The circuits reaching the alarm appara- 
tus in the fire-fighting companies’ houses 
show the same mixed-up arrangement as 
the box circuits, wires running in the 
same cables. and being subject to all of 


the astounding conditions that exist in - 


the terminal posts and manholes. The 
apparatus, instead of being mounted on 
fireproof supports, such as slate slabs at- 
tached to steel frameworks, is mounted on 
wooden panels, its parts being enclosed in 
wooden cabinet work. In many instances 
the circuits are arranged so that tele- 
graphic communication can be held by 
the linemen employed in different parts 
of the city. This is another source of 
danger, and is liable at all times to create 
interference with the alarm circuits. 
Taking up the details of several alter- 
native propositions, the report describes 
a system which, after comparison with all 
the other schemes proposed was found to 
be the best. In accordance with the find- 
ing that the present system must be 
abandoned in its entirety, the svstem 
which is recommended is one which must 
he built alongside of the old one, and 
placed in operation before the old one 
Is abandoned. It is recommended that 
there be installed in the borough of Man- 
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hattan a fire-alarm system having a single 
central office. This will require that a 
special building should be erected solely 
for the purpose of the fire-alarm head- 
quarters, and that this building should 
be located in an open space of such area 
that the headquarters will be safeguarded 
against every reasonable contingency 
growing out of an extensive fire in the 
neighborhood. 

A suitable building to contain the cen- 
tral office fire-alarm apparatus should be 
about a story and a half high, and about 
seventy-five feet bv 100 feet in horizontal 
dimensions. Nothing of a combustible 
nature should enter into its construction. 
It should not contain any gas pipe, boilers 
or other sources of explosive hazard. The 
floor or floors containing the electrical ap- 
paratus and exposed wire should be built 
at such a height above the ground that 
no possibility of a flood due to a clond- 
burst, the breaking of a water main, or 
other cause, would be present. It should 
contain no skylights, and: precautions 
should be taken to prevent its injury by 
falling matter from other structures, as 
in conflagrations or wind storms. 

The building should be used solely for 
the purpose of the fire-alarm central office, 
so that it would be occupied only by those 
charged with the duty of operating the 
fire-alarm system and of maintaining it 
at all times in good condition. The head- 


quarters should not be by any means 


utilized as a show place, and instead of 
exposing the working of the central office 
apparatus to view, it would be best to so 
arrange its surroundings as to exclude all 
except those who are authorized to enter. 

The electrical apparatus within the 

building should be of a fireproof nature, 
and mounted on non-combustible sup- 
ports. The usual practice of enclosing 
the various parts of the apparatus in 
ornamental cabinet work should not ob- 
tain. 
Every precaution should be taken in 
the construction of the building and in 
providing for cable runways to guard 
against the formation of flues, which 
would facilitate the spread of fire. 

In the tentative plans for the cable ap- 
proaches, four lines of subway enter the 
building. from the north, and four from 
the south. The number of approaches to 
the central office are thus made as manv 
as are practicable in order to avoid the 
danger of total interruption. 

The idea of subdjviding the routes, 
making each carry a minimum number 
of circuits, has been followed throughout 
in planning the cable system. 

The cables should be carried, as far as 
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possible, in low-tension subways which 
carry exclusively low-tension telephone, 
telegraph and signal wires. 

Main feeder cables should be extended 
from the central office to the various parts 
of the city. At suitable points along these 
cables, and at their outer terminals, 
terminal posts or boxes are located, serv- 
ing to house the cable conductors where 
they are brought up from the underground 
ducts for the purpose of distribution to 
the alarm boxes and alarm receiving stå- 
tions ia the neighborhood. 

By the use of modern, non-interfcring 
successive boxes it is, in every respect, 
possible to locate the fire-alarm boxes upon 
each circuit contiguous to each other, and 
to limit the number to ten. The wires 
leading from fire-alarm headquarters to 
the restricted areas occupied by the boxes 
of the various circuits are contained in 
feeder cables. The wires in these feeder 
cables, in order that they may be pro- 
tected in the greatest possible degree, ap- 
pear above the ground only at the point 
at which they branch out to reach the dif- 
ferent groups of box circuits in the re- 
stricted area. At such points terminal 
boxes or posts are placed for the purpose 
of housing the cable ends, and to allow 
access to the wires for the purposes of test- 
ing or of connecting them to other wires. 
These terminal posts contain facilities for 
affording access to the wires of the feeder 
cables, and for connecting these wires to 
the wires leading to the groups of alarm 
boxes peculiar to the neighboring box cir- 
cult areas. 

The report concludes that in a fire- 
alarm telegraph system constructed in ac- 
cordance with proper engineering designs, 


wires should proceed by the most direct 


routes in feeder cables to the distributing 
posts adjoining that restricted area in 
which ten or fewer boxes peculiar to a 
circuit are located, and from these points 
the distributing wires should lead, by 
routes necessarily somewhat circuitous, to 
connect the different boxes into a com- 
plete chain of boxes extending between 
the posts. Material gain is made not only 
in the economic construction and main- 
tenance of the “plant, but, what is 
of more importance, the possibility 
of interruption is enormously reduced. 
Inasmuch as no more than ten boxes 
would be upon any one box circuit, 
there would, in the event of the failure 
of a box circuit, be thrown out of service 
not more than that number of boxes. 
Concerning the details of the cable sys- 
tem, as already pointed out, the wires in 
the cables should be insulated with the 
best type of rubber insulation. These 
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rubber-covered wires should be bunched 
together in sufficient number and encased 
in a substantial lead sheath. The conduc- 
tors should be of uniform size, of soft 
copper, of standard purity, and not smaller 
than No. 16 Brown & Sharpe gauge. The 
distributing cables should be of the same 
type, but of smaller numbers of conduc- 
tors. In the case of the cables ex- 
tending from station to station be- 
tween the terminal posts, however, 
the number of spare wires should 
be greater in proportion than in the case 
of the feeder cables. No cable having a 
smaller number of conductors than four 
wires should be used. 

The greatest care should be taken in 
the leading of the cables through the 
manholes, in order that the greatest possi- 
ble degree of protection may be afforded 
them. 

The fire-alarm cables should be so dis- 


Fig. 1.—SouTHEAST CORNER SIXTY-EIGHTII 
STREET AND SIXTH AVENUE. 


tinctively marked in all manholes that no 
one could mistake their identity. 

The terminal posts in which the feeder 
cables end and the distributing cables 
begin should afford ample room for the 
termination and proper arrangement of 
all of the conductors leading to and from 
them. The chamber enclosing these ca- 
ble terminals should be so enclosed as to 
be absolutely waterproof under all condi- 
tions of weather. It should be inacces- 
sible to the public, and yet afford ready 


access to the inspectors and trouble men > 


of the department. 

The boxes of the system should possess 
those features as to non-interference and 
succession that characterize the most 
modern boxes. The successive feature 
should be such that with boxes of approxi- 
mately the same length of signal, as many 
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as four boxes on the same circuit could 
be pulled simultaneously without any of 
the signals being lost or in any way con- 
fused. All of the breaking contacts in 
the box should be of platinum mounted 
on springs of sufficient strength and flexi- 
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Fie. 2.—SouTHEAST CORNER OF PECK SLIP 
AND PEARL STREET. 


bility to assure permanency of adjust- 


ment. Instead of ordinary tap bells, a 
substantial telegraph sender should be 
employed, similar to the type used in the 
ordinary Morse telegraph. 

The signaling mechanism at the appa- 
ratus houses, by means of which alarms 


Fie. 8.—SouTHEast CORNER OF FRANKLIN 
AND CENTRE STREETS. 
and other signals are received by the fire- 
fighting companies, should be in duplicate, 
the two sets being on different circuits. 
The gongs of both sets should be of the 
quick-acting type, and the entire mechan- 
ism of the greatest possible simplicity, 
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both as to function and mechanical ar- 
rangement. 

Those circuits over which alarms are 
first received should have no other 
mechanism included in them at the de- 
partment houses than the signal receiving 
devices. The circuits over which the con- 
firmation of alarms are sent to the depart- 
ment houses may be used as combination 
circuits, and may be provided with 
suitable Morse apparatus. Automatic 
registers for both the initial and confirma- 
tion alarm circuits should be provided at 
each apparatus house, upon which will be 
recorded all alarms received over each of 
these circuits. 

In the system recommended, if properly 
maintained, a condition of trouble on a 
circuit will be an abnormal one, and ar- 
rangements will be provided at the 
central office for indicating automatically 
and at once when any circuit is either 


Fic. 4.—SouTHEAST CORNER OF SIXTY-EIGHTH 
STREET AND THIRD AVENUE. 


grounded or open. Apparatus will be pro- 
vided also for each circuit, by means of 
which a line that gives indication of 
trouble will be at once disconnected by the 
operator from the regular board and 
switched to special apparatus at what may 
be called a wire chief’s board. This 
board might be called, untechnically, a 
“hospital” board, since it would have to 
deal only with those lines that are not 
in good condition and with the location 
and removal of the trouble on such lines. 

All current for the operation of the sys- 
tem should be supplied from suitable 
storage batteries, and these, in turn, 
should be charged from dynamos at least 
in duplicate. There should be at least 
two entirely separate sources of power for 
these dynamos, so that the complete break- 
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down of the charging plant would be an 
impossibility. 

Leaving out the cost of obtaining the 
necessary real estate, but including the cost 
of the central office building, the new fire- 
alarm system could be constructed and 
placed in operation for about $1,400,000. 
This figure, it should be understood, is 
an approximate estimate, and only pro- 
vides for a system having the present 
number of stations. The general cable 
system and central office, however, are so 
planned that a large margin for growth 
is allowed, so that additional boxes may 
be added to the proposed cable system 
without other expense than that for 
apparatus and for connecting it to the 
general underground system. 

The added expense thus involved in 
the purchase and placing of about 500 
additional box stations, bringing the total 
number of boxes in the island of Manhat- 
tan up to about 1,500, is $225,000, thus 
making the total cost, exclusive of the 
necessary ground for the central office, 
about $1,625,000. 

The accompanying illustrations are 
interesting as showing the condition of 
some of the fire-alarm terminal boxes, and 
the wonder is that the apparatus has been 
able to convey any signals at all. 

Fig. 1, designated as No. 15 in the 
report, is a terminal box at the south- 
east corner of Sixty-eighth street and 
Park avenue. This shows a bunch of 
cross-connecting wire which was placed in 
the terminal three days before the photo- 
graph was taken. The wires are spliced 
without tape, and badly tangled. 

Fig. 2, designated as No. 20 in the 
report, is a terminal box at the southeast 
corner of Peck Slip and Pearl street. 
This shows quantities of iron rust and 
scale. 

Fig. 3, designated as No. 24 in the re- 
port, shows a terminal box at the south- 


east corner of Franklin and Centre 
streets. This shows two cables without 
terminals. The conductor wires are 
spliced to cable wires. A quantity of iron 
rust and scale is in the box, and it is in 
very poor shape. 

Fig. 4, designated as No. 28 in the 
report, is a terminal box at the southwest 
corner of Sixty-eighth street and Third 
avenue. Twelve cables are terminated in 
this box. 


New York Electrical Society. 
The opening meeting of the New York 
Electrical Society will be held at the 
Edison station, Twenty-seventh street near 
Sixth avenue, on Monday, October 23. 
Mr. Peter Cooper Iewitt will lecture on 
“Electrical Reactions of Gases.” 
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The Commercial Cable Company’s 
Fifth Atlantic Cable. 

The Commercial Cable Company’s fifth 
Atlantic cable from Canso, Nova Scotia, 
to Waterville, Ireland, was completed and 
put in operation on October 6. This 
makes seven trans-Atlantic cables worked 
in direct connection with the lines of the 
Postal Telegraph-Cable Company. All of 
them are duplexed so that their combined 
capacity 1s fourteen messages at one time. 

The new cable is the best and most ex- 
pensive submarine cable ever laid. It was 
manufactured by the Telegraph Construc- 
tion and Maintenance Company, of 
London, having been begun in March, 
1905, and finished and shipped on board 
the construction company’s steamer 
Colonia on August 3. 

Atlantic cables are always laid from 
west to east because the prevailing winds 
in the summer months on the Atlantic 
are from the West and ships make much 
better weather going eastward, conse- 
quently the Colonia sailed direct from 
England to America, arriving off the coast 
of Nova Scotia on August 16, and landed 
the heavy shore end of the cable on the 
morning of August 18. Moving out from 
the shore she struck a rock and remained 
fast on it for four days. The injuries she 
sustained compelled her to go into drydock 
at Halifax with 2,300 miles of submarine 
cable aboard. She was the largest and 
heaviest ship ever taken on that drvdock, 
exceeding hy thousands of tons the United 
States battleship Indiana of 10,000 tons, 
which went into drydock there a couple of 
years ago. Repairs were made and the 
Colonia took the sea again. On Sep- 
tember 23 she laid her course from Canso, 
Nova Scotia, paving out cable. On Sep- 
tember 28 she passed through a hurricane 
in mid-Atlantic, although on that day the 
weather on both sides of the Atlantic was 
reported fine, with gentle winds. On 
October 3 she arrived without mishap at 
a point 187 miles from the coast of Ire- 
land, where the fina] splice was to be made 
between the cable that she had paid out 
from the American side and the 187 miles 
of cable previously laid westward from the 
Irish coast by the steamship Cambria in 
the month of June. The weather was 
heavy and the Colonia was compelled to 
heave to for several days awaiting 
smoother seas to enable her to make the 
final splice—which was made on Octo- 
ber 6. 

At some points the cable was laid at 
a depth of nearly three miles below the 
surface of the sea. The quantities of 
material used in the manufacture of the 
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cable were 1,411,200 pounds of copper; 
799,688 pounds of gutta-percha; 16,- 
845,000 pounds of brass tape, jute, yarn, 
iron wire and preservative compound. 

The signaling speed of this cable is 
fifteen per cent greater than that of any 
other cable of equal length in the Atlantic. 
The cost of the cable varied from $1,000 
to $6,000 per mile, according to the char- 
acter of the ocean bed and depth of water, 
the great variation in cost being due to 
the different diameters and weights of the 
sections of the cable; the cable which is 
laid in the deepest water being the lightest 
for the important reason that it would be 
impossible to retrieve a heavy cable from 
deep water because of the enormous press- 
ure. Cable in deep water is practically 
safe from mechanical injury and there- 
fore does not need to be so strong, so that 
the sections laid in deep water are of 
smal] diameter and less cost. The sections 
laid near shores are of massive construc- 
tion and very expensive. In the neigh- 
borhood of the fishing grounds off the 
coast of Newfoundland, a type of cable 
midway between deep water and shore end 
cable is used. This intermediate size is 
made strong to resist injuries from the 
anchors of fishing craft, the most prolific 
source of danger to submarine cables. 
This intermediate type is made just heavy 
enough to afford reasonable prospect of 
retrieving it in the event of its being 
damaged by the anchor of a fishing vessel. 
The completion of this cable greatly in- 
creases the Postal system’s already large 
facilities for ocean cabling. 


Independent Telephone Men 
: Organize. 
District No. 1 of the Missouri Inde- 
pendent Telephone Association, compris- 
ing ten counties in northwest Missouri, 


was organized at the Hotel Metropole, St. 


Joseph, Mo., September 29. The follow- 
ing officers were elected: president, H. E. 


Ralston, Marvville; vice-president, S. D. 


Thompson, Cameron; secretary and 


treasurer, F. G. Funston, St. Joseph. Mr. 


Funston, who is superintendent of the 
Citizens’ Telephone Company, of St. 
Joseph, will be the active representative 
of district No. 1, and will give his atten- 
tion to making the organization effective. 
A constitution and by-laws similar to 
those already adopted or to be adopted in 
the other nine districts was formulated 
at the opening session. James F. Barnett, 
of Memphis, Mo., secretary and organizer 
of the state association, presided at the 
session. 
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THE DISTRIBUTION OF POWER.! 


BY W. E. AYRTON. 


Probably, like myself, you have heard 
vague comparisons made between the 
power of the Victoria and the Niagara 
falls. Now, what is the true comparison ? 
The flow at Niagara varies at different 
times of the year from 62 to 104 
million gallons per minute. At the Vic- 
toria falls the flow can be one-twelfth of 
the smaller number—for it is so now and 
some authorities, well acquainted with the 
spot, say that at the end of another three 
months the flow will only be half of even 
that. The mean available drop at Niagara 
is about 160 feet; at the Victoria falls 380 
feet. Hence, while the minimum Nia- 
gara flow represents about 3,000,000 
horse-power, the present Victoria flow 
represents about 580,000 horse-power, or 
only about one-fifth of the preceding. 
Further, if those who predict the flow of 
the Zambesi sinking to something like 
two and a half million gallons per minute 
in November are true prophets, the Vic- 
toria falls will then only give out about 
300,000 horse-power, or, say, one-tenth of 
the minimum that Niagara produces. In 
all that precedes I have taken the full 
power of the direct drop in each case— 
that is, I have assumed in each case the 
intake to be close to the main drop, and 
I have deducted nothing for inefficiency 
of machinery. 

Now, how exactly does the efficiency in 
the electric transmission of power depend 
on (1) the pressure, (2) the power trans- 
mitted, (3) the length of the transmission 
line, (4) the resistance of the conductors 
composing it? 

The very simple approximate formula 
connects these quantities: 


Percentage less 
of power on the; = 
road. | 


This formula tels us that as long as 
the electric pressure is limited to some 
10,000 or 11,000 volts, a pressure boldly 
used as early as 1897 by the Rand Central 
Electric Works and at the Moodie mines, 
near Barberton, but the one that is still 
the maximum sanctioned in Great Britain. 
it will not be possible, even with a pair of 
conductors of good copper, and each as 
thick as three-quarters of an inch in diam- 
eter, to transmit more than about 6,000 
horse-power, or to transmit that power 
more than about ten miles, without the 
loss on the road exceeding ten per cent. 
The actual efficiency will, of course, be 


1 Abstract of a lecture delivered at the meeting of the 
British Association, Johannesburg, August 29, 


) _ Horse-power transmitted 
3 (thousands of volts)? 
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less than nmety per cent, since there will 
also be losses in the machinerv at each end 
of the transmission system. Not only 
have various successful 60,000-volt trans- 
mission schemes been carried out, but the 
Kern River Power Company, in Califor- 
nia, is constructing one for transmitting 
4,020 horse-power over 110 miles at 67,500 
volts. When the new railway—Brakpan 
to Witbank—is completed, 110 miles will 
be twenty more than will separate the 
Rand from the coal fields at Witbank— 
fields that produce such good coal that the 
Central South African railways have con- 
tracted to purchase 84,000 tons during 
this vear at 6s. ($1.44) per ton at the pit’s 
mouth. Now, if six wires were used like 
those now employed by the Rand Central 
Electric Works, then, at 67,500 volts, 
9,000 horse-power might be put'in at Wit- 
bank and only five per cent lost on the 
road; that is, about 8,950 horse-power de- 
livered on the Rand. But the insulators 
would have to be placed much farther 
apart than on the existing Rand posts to 
prevent the starting of a brush discharge 
between the wires. 

You will now grasp why in 1895, ten 
years ago, it was a bold and pioneering 
policy to equip the Rand Central Works 
for 10,000 volts and to use 13,000 volts 
during times of full load, and why in 1905 
the recommendation of some advisers to 
distribute power at only 10,000 volts to 
the proposed substations of the contem- 
plated fifty-seven miles of electrified rail- 
ways—Springs to Randfontein—is most 
retrograde of those advisers to the railway. 
In 1879 a firm of electrical contractors, well 
known then and equally well known now, 
told me that they had been asked to tender 
for the construction of an electric trans- 
mission system to convey a comparative 
Resistance per mile 


of all the conductors 
in parallel. 


x miles x 


small amount of power ten miles. But 
since they considered that they could not 
possibly hope to deliver more than half, 
while, in practice, they feared that they 
would only succeed in delivering much 
less, the proposal had to be ranked with 
the exploits of Gulliver and Baron 
Munchausen, and so even that firm de- 
clined to tender. To-day, twenty-six years 
later, electric power is, from an engineer- 
ing and from a business point of view, 
being successfully transmitted 232 miles. 
Next I come to a very important ques- 
tion, and one that merits far more con- 
sideration than it has yet received. There 
are two kinds of electric current—direct 
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current and alternating current. Now 
which kind of electric current should be 
used for the distribution of power over 
long distances? Practically, every elec- 
trical engineer will at once reply: alter- 
nating, of course. Well, I am going to 
preach heresy. 

The alternating current has undoubt- 
edly the great advantage that a motor can 
be constructed with no rubbing electric 
contacts, every wire may be permanently 
soldered in position, a condition of con- 
siderable importance in dusty places like 
mines. Another advantage possessed by 
an alternating current is, that an alter- 
nating-current dynamo can be constructed 
to produce a large horse-power at a high 
voltage; and further, this alternating 
voltage can be transformed into a still 
higher one without the use of moving ma- 
chinery. Contrasted with this, no single 
large direct-current machine has ever been 
constructed to generate more than about 
3,500 volts, and no means is known for 
efficiently converting a direct-current volt- 
age into a higher or a lower one without 
the use of moving machinery. 

So far then my case seems weak! The 
advantages of using great electric pressures 
we have seen. Are there any disadvan- 
tages? This is a disadvantage: the risk 
of piercing the insulation! See how thick 
the insulating material has to be on cables, 
how far apart the conductors have to be 
placed, even when the cable is intended for 
only 10,000 volts. But does this consid- 
eration supply any argument for, or 
against, the use of one kind of current 
rather than the other? Small current and 
high pressure must be used for the econom- 
ical transmission of power over long dis- 
tances, whether the current be alternating 
or direct, I agree, but, I submit that, while 
from the point of view of economic trans- 
mission, 60,000 volts alternating means 
exactly the same as 60,000 volts direct, 
from the point of breakdown of the in- 
sulation, 60,000 volts alternating is as bad 
as 85,000 volts direct, indeed, may be 
worse than 100,000 volts direct. For an 
alternating current consists of waves like 
the waves of the sea. In a storm the waves 
may be running mountains high, and yet 
the average depth of the sea remains the 
same as in a calm. The mean electric 
pressure may not be very large, and yet 
the crests of the waves may be so high, 
and the troughs so low, that its strength 
can not stand the electric tossing. 

But there are other disadvantages in 
the use of alternating current. One of 
them is the increased drop of pressure in 
an inductive circuit when supplied from 
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an alternating source of supply instead of 
,with..direct current. This self-inductive 
effect, as it is called, is small, if the going 
„and return conductors be straight, short 
und neat together.. But, if the distance 
over which the power is to be transmitted 
be long, the wires obviously can not be 
short, and if, to obtain economy, high 
„electric pressure be used, the wires can not 
be. put very near together, since that would 
ead to a brush discharge through the 
air from one conductor to the other, pro- 
ducing leakage. 

. - But. that is not the whole indictment 
against the use of alternating current for 
long-distance transmission. Leakage from 
wire to wire can be rendered small, but 
still, if the current be alternating, it al- 
-ways,flows along the wires, even if all the 
apparatus at the distant end be entirely 
disconnected from them. The very first 
thing that struck Ferranti, the Brunel of 
electricity, when he commenced trans- 
mitting power with alternating current at 
10,000 volts pressure from Deptford to 
London was that the current flowing into 
the system at Deptford was as large dur- 
ing the daytime, when practically no 
lamps were turned on in London, as dur- 
ing the evening, when many were glowing. 
And, in the case of the 150 miles trans- 
mission at 50,000 volts, by the Bay Coun- 
ties. Power Company, in California, it was 
found that to charge even the aerial lines 
as a condenser required forty amperes, so 
that the ourrent flowing into the system 
remained practically unchanged when the 
useful load was decreased from several 
thousand horse-power down to nought. 

Now, this is the very opposite of the 
effect we previously noticed, for in that 
case it was the alternating pressure that 
failed to send the current into the trans- 
mission system. Surely, then, the one 
effect is a- correction of the other. That 
is so, and I will give you a practical illus- 
tration. - 3 

['The lecturer then showed experiments 
illustrating the neutralizing effects of 
capacity and inductance and showed how 
resonance is established in electric cir- 
cuits. } 

Much damage has been done to electric 
cables used for the distribution of power 
by the unexpected high pressures produced 
bv resonance in alternate-current circuits. 
A cable may have been tested at twice or 
thrice the working pressure and passed 
as satisfactory. But if there is a hahility 
of a pressure being applied, which, as you 
gee, may in somewhat extreme cases be 
twenty or thirty times the working pressure 
what avails it, there being a factor of 
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safety of two or three—disaster must 
follow. 

Now, with direct current for long-dis- 
tance transmission, there is no question 
about the electric pressure at the top and 
bottom of a wave being much greater than 
the mean pressure, no question about self- 
induction reducing the current—no ob- 
jection, therefore, to putting the conduc- 


‘tors as far apart as the risk of brush dis- 


charge may necessitate—no question about 
capacity current, no resonance troubles, 
ete. 3 

You are thinking, if the arguments were 
sound, the direct-current system would 
have been already emploved for long-dis- 
tance transmission. Well, but it has! 


‘Power up to 3,000 horse has been trans- 


mitted with direct current, at 14,000 volts, 
from Combe Garot to Le Locle and La 
Chaud de Fonds, round a circuit thirty- 
two miles long, 4,600 horse-power has 
been transmitted with direct current at 
23,000 volts, thirty-five miles from St. 
Maurice to Lausanne, and a transmission 
system for 6,000 horse-power at 60,000 
volts, over 114 miles from Moutiers to 
Lyons, is in course of construction. 
Another advantage that is possessed by 
all these examples of direct-current trans- 
mission carried out by M. Thury, is that 
it is the current that is kept constant, and 
the electric pressure that is automatically 
raised, when the demand for power is in- 


creased, whereas, with the ordinary alter- 


nate-current system, it is the pressure at 
the lamp end that they aim at keeping 
constant and the current that varies auto- 
matically with the demand for power. 

Now, it is far more easy to maintain the 
constancy of the current flowing round a 
long circuit than to prevent the bobbing 
up and down of the electric pressure at 
the distant end of a long transmission 
line, and that irritating dancing of the 
lights, which Johannesburg is so familiar 
with, would be particularly difficult to 
avoid if the transmission line were long 
and the electric pressures at its two ends 
differed by some thousands of volts. Con- 
stant current has also its well-known dis- 
advantages, but these would not come into 
play if the constant current were not taken 
into houses, mines, etc., but used to drive 
motor-generators in substations, the 
dynamo portion of the motor-generator 
being of anv type desired. 

The pioneering development that 
American boldness, enterprise, initiative 
and originality have brought about in the 
electric distribution of power, combined 
with the extraordinary commercial success 
that it has won on both sides of the At- 
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lantic, have made people ask, “is such an 
industrial revolution in store for South 
Africa?” At first sight one is inclined to 
answer, “no!” This country is dotted with 
coal fields—coal fields blacken the map, 
and the produce of some of them is re- 
ported to be nearly equal to the best Welsh 
coal in quality. When, on the one hand, 
one hears that good coal is brought from 
Witbank and delivered to the mines on 
the Rand at 13s. ($3.25) a ton, and that 
even this price will be lowered on the com- 
pletion of the new railway from Witbank 
to Brakpan, one feels that long-distance 
electric distribution has not much chance 
—indeed, a proposal to burn slack coal at 
Vereeniging, only thirty-three miles from 
Johannesburg, and electrically distribute 
the power on the Rand, fell through. On 
the other hand, when one finds that at the 
Wankci coal fields themselves large coal 
costs 15s. ($3.75) a ton at the pit’s mouth, 
and that Salisbury pavs 36s. 5d. ($9.10). 
Umtail 43s. 6d. ($10.87) and Kimberly 
67s. ($16.75) per ton, one feels that elec- 
tric distribution in this country possesses 
possibilities. 

South Wales has many coal mines— 
cheap slack coal lies heaped at the pit’s 
mouth. Tet me put this question to you: 
‘if an electric supply distributing com- 
pany were to start in.South Wales to ob- 
tain their electric energy, not from water- 
falls, mark you, but from coal brought to 
their generating stations from coal mines, 
would you anticipate, I ask, that such a 
company would obtain customers for their 
electric energy at the coal mines them- 
selves?” “No, emphatically no,” you 
would reply, for that would be taking coals 
to Newcastle with a vengeance. And yet, 
within four years since that South Wales 
company was merely applving to parlia- 
ment for an act to enable it to establish 
a distribution of power system, fourteen 
of the largest colliery companies and 
thirty of the mines are taking power at 
about one cent per horse-power-hour, the 
demand three months ago having reached 
13,000 horse-power, and rapidly increas- 
ing. 

That the North-Eastern Railway, and 
such a large number of manufactories 
along the Tyne, should, as seen from that 
other diagram, take power from the Tyne- 
side Electric Power Supply Company— 
which also has been but four years in ex- 
istence—was perhaps to be expected, but 
that coal mines should obtain power by 
the burning of the product of distant col- 
lieries resembles at first sight the method 
of earning a living attributed to a certain 
village—viz., by taking in one another’s 
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washing. But this result is but an exam- 
ple of the subdivision of labor. At a coal 
mine, getting coal, and at a gold mine, 
getting gold, is the business; and at both, 
especially in the early days of sinking the 
mine, it should pay better to buy electric 
energy from an outside source than to 
generate the current on the spot. 


Niagara sends 24,000 horse-power to. 


Buffalo, thirty miles away, and sells it at 
1.4 cents per horse-power-hour to an eight- 
hour user there—a price which is not 
cheaper than the total cost of generating 
a horse-power-hour at Buffalo with a large 
steam engine. But tapping electric wires 
to obtain any amount of power that may 
be needed, and just at the time that it is 
required, is far more convenient than 
erecting steam engines and getting up 
steam, and certainly cheaper in the early 
days of sinking a mine. 

It has been objected that the total 
steam-power curve of all the gold mines 
on the Rand shows the same sort of falling 
off during the hours 4 to 7 a. M., and 
5 to 8 P. M., and, therefore, that apart 
from using larger and more econom- 
ical engines, and from diminishing the 
cost of superintendence for the energy sent 
out, there would be no saving by supplying 
many mines with electric power from a 
common generating station. But if there 
be a railway in the neighborhood, largely 
used by workmen, the slack hours of the 
mines will be the busy hours on the rail- 
way. Hence, if that railway be run elec- 
trically from the same generating station, 
the load curve will be flattened and much 
improved. 

On the Rand, however, there is an in- 
disposition apparently to utilize distribu- 
tion of power on a large scale. The labor 
conditions in this country are certainly 
peculiar. Mr. Denny, in his book on 
“Deep Level Mines of the Rand and Their 
Future Development,” expresses this opin- 
ion: “it has, however, been fairly conclu- 
sively proved that in average conditions 
hand labor is both speedier and cheaper 
than machine drilling.” Contrary to 
American and Australian experience, it 
may be true that in this country white 
men and machinery may be dearer and 
slower than black machinery and man 
rolled into one. But it makes one uncom- 
fortable, even unhappy, to think it possi- 
ble, for it means that the muscular ma- 
chine is more valuable than the inventor's 
brain. 

Another objection felt by mine owners 
here to investing much capital in machin- 
ery is the somewhat uncertain character 
of their business, and a third against a 
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mine depending for a supply of power on 
an electric current. coming from a distance 
is the climatic conditions. South Africa 
has various unique big things, but it 
has not a monopoly of big atmospheric dis- 
turbances, and these disturbances do not 
prevent electrical distribution of power 
schemes being pushed forward by leaps 
and bounds in the other three quarters of 
the world. During my short stay in this 
country I have been giving this matter 
much consideration. Without stopping 
this evening to discuss the subject in de- 
tail, I may mention that, after the admira- 
ble work of Mr. Wilms, Mr. Spengel, Mr. 
Heather and others here, on the improve- 
ment of lightning arresters for electric 
transmission lines, I think I also see my 
way to putting a nail into the coffin of 
these bugbear lightning troubles. 

But, while advocating electric transmis- 
sion of power, I should not start by con- 
structing a transmission line from the 
Victoria falls to Johannesburg. And I 
say that, not because I am of opinion that 
it could not be made to work, nor that, if 
direct current were used, it could not be 
relied on to give as satisfactory results as, 
or even better results than, some shorter 
existing ones on the alternate-current sys- 
tem, but because it does not appear to me 
that along the route there is at present 


suflicient demand for power to justify as 


large an expenditure of capital as would 
be compatible with a transmission line 
086 miles long as the crow flies, and 
which would be no less than 745 miles 
long if made along a railway through 
Pietersburg and Gwanda, should that 
missing stretch of railway between these 
two places ever be constructed. 

Those who hold the opposite view will 
doubtless urge that when the Cataract 
Construction Company, of Niagara, ac- 
quired in 1890 the right to use 100,000 
horse-power, and a further right to sub- 
sequently use another 100,000 horse-power, 
it required an extraordinary belief in the 
future of electrical engineering to expect 
that 200,000 horse-power could ever be 
distributed at a price that could compete 
with large local steam engines. And now 
what is the state of things? The total 
electrical horse-power that could be sent 
out from these various Niagara power- 
houses when completed will approach 
700,000 horse-power, and represents about 
thirty per cent of the water going over the 
falls at the time of minimum flow. 

Now what has caused this vast develop- 
ment in the distribution of power; what is 
the secret of this extraordinary success? 
It is that in the immediate neighborhood 
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of the falls there have grown up works 
which take some 60,000 horse-power, 
works which not only want cheap power, 
but power in an electric form for electro- 
chemical processes, and need it in an un- 
diminished amount day and night, week- 
day and Sunday. 

Now, what is the prospect of such a 
steady load growing up locally within, say, 
three miles of your falls? Even on the 
spot it is difficult to obtain trustworthy 
information; by some it is said that one 
condition of the contract for the construc- 
tion of the railway, which is being pushed 
forward to the copper, lead and zinc fields 
at Broken Hill, 400 miles to the north- 
east, is that 100,000 tons of the ore must 


be sent to Beira yearly for ten years. If. 
true, then that ore will not be available 
for reduction at the falls. a. 

There is a convenient spot for a power 
station near the water at the end of the 
second gorge—all the Niagara power sta- 
tions are on the top of the falls with the 
exception of that of the Ontario Power 
Company—and it is the latter method of 
construction that would be the most suita- 
ble to follow at a Victoria power station. 
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Electrical Inspectors’ Meeting. 

The first meeting of the Western Asso- 
ciation of Electrical Inspectors was held 
in Chicago, Ill., October 5, in the rooms 
of the Chicago Underwriters’ Association. 
The membership is made up of reprėsėnta- 
tives of insurance organizations and city 
inspectors. At the opening session there 
were considered the changes to be recom- 


mended in the National Electrical Code 
at the meeting of the executive committee 
in New York in December. The organi-' 
zation aims to secure standardization of 
inspection rules in the West, and the en-: 
forcement of rules for safeguarding life 
and property. a 


The Horse-Power of Steam Turbines. 


“An instrument for finding the power 
of a steam turbine,” says the Mechanical 
Engineer, London, “has been designed by 
Mr. Johnson, of Messrs. Denny & 
Brothers, Dumbarton. The action of the 
instrument is said to depend on the meas- 
urement of the torsional deflection of à 
given length of shaft, which will, of 
course, vary with the power transmitted.. 
Such measurements must, however, be’ 
very delicate to be of value, while the de- 
flection will obviously depend on the 
nature of the material, as well as the 
twisting force. It is difficult, therefore, 
to see how an exact standard of compari- 
son can be established, and it will be inter- 
esting to know the results of the tests 
which, we understand, the admiralty has 
recently been making with the instrument 
on board a torpedo destroyer.” 
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THE ELECTROPLATING OF ALUMINUM 
BY A. G. GIROUX. 


- As far as plating of aluminum is con- 
cerned, it is, of course, a very well-known 
fact that aluminum is a very: capricious 
metal in many a way. However, as re- 
gards the plating of it, there is no 
mystery. Of course, in order to plate the 
metal successfully, the operator, no matter 
how good he is, will have to practise be- 
fore he is able to master the operation. 
Let me say that in plating no copper 
solution (alkali), made to be used with 
a strong current, is of any use. The 
operator needs a good conducting solution 
which will run with a slow current, and 
a solution that contains cyanide only will 
not do. It must contain good conduct- 
ing salts such as carbonate and bisulphite 
of soda. This is a very important matter 
in the plating of difficult metals such as 
aluminum. ; 

A solution which I would highly recom- 
mend is composed as follows: 


Distilled water ................. 10 quarts 
Crystallized carbonate of soda.... 814 oz. 
Crystallized bisulphite of soda... 7 “ 
Neutral acetate of copper........ 815g “ 


Cyanide of potassium 98°........ 


The sodium salts should be used in a 


crystallized form and the operator should 
be sure that the acetate is neutral. The 
solution is made up as follows: in seven 
quarts of hot water dissolve the carbonate 
of soda, and add the bisulphite of soda 
a little at a time. Crush the acetate of 
copper and add it in small proportions 
with vigorous stirring. The cyanide of 
potash is dissolved in three quarts of 
water and, when the first solution is cold, 
it is mixed with it. The mixture is well 
stirred, boiled and filtered. This bath 
will plate heavily and only a small cur- 
rent 0.4 ampere, with a tension of three 
volts for a surface of about fifteen square 
inches, is required. 

A very important consideration is the 
preparation of the object before it goes 
to the bath. The operator should get 
ready to get all his work, which is to be 
cleaned, through in a hurry, in the same 
manner as is done with steel. The work 
must not lie about, because aluminum .is 
just as easy to oxidize as steel, although it 
may appear very white. In a moment it 
will take a grayish tint, which surely will 
prevent a successful plating. The article 
to be plated is left some time in a solution 
of cyanide of potassium of eight ounces 
to the gallon of water. It is then brushed 
with pumice thoroughly in and out. 
When it is perfectly clean, it is dipped 
into hot potash until gas bubbles are 
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evolved. It is then rinsed in cold running 
water and then in a solution of corrosive 
sublimate, made up of water, corrosive 
sublimate and cyanide of potassium. 
After this it is dipped directly into hot 
potash, just long enough to see the bubbles 
appear. It is then dipped in water again 
and once more into corrosive sublimate 
and then directly into the plating bath. 

One of the most important parts of the 
operation is to fix the current in a proper 
proportion to the size of the work. There 
must not be a single bubble seen through 
the solution, as otherwise the object is 
sure to fail. If the operator has much 
work to do it would be absolutely: nec- 
essary to provide himself with an indicator 
such as an ampere and voltmeter and this 
would easily put him in the right way. 
As I said before, if the operator works 
by the rule of thumb he will certainly 
have to practise, because the plating of 
aluminum is a hard operation for a 
beginner. I have worked it with success 
and I am sure that if the operator sticks 
to it he will certainly find a good solution. 

A quick worker is necessary because 
there is a certain danger of destroying the 
finish of the metal. It is, therefore, nec- 
essary to watch the potash dip, as too long 
a dipping would cause the object to appear 
heavily frosted. In general, as I said 
above, when a piece is started once it is 
better to complete it right away. In one 
word success is due to the perfect cleanli- 
ness of the object. I would recommend 
the operator not to potash first as in ordi- 
nary plating, but to clean the work 
exactly as I described above and watch 
the current, so that it will be just strong 
enough to plate easily, and to avoid to 
plate with evolution of gas—The Metal 
Industry. 
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The Literary Instruction of Students 
of Science. 

In the course of his address upon 
“University Education and National 
Life,” before the Educational Science 
Section of the South Africa meeting of 
the British Association, Sir Richard C. 
Jebb, president of the section, referred to 
the science student, as follows: 

“One of the urgent problems of the 
higher education in our day is how to se- 
cure an adequate measure of literary 
culture to those students whose primary 
concern is with scientific and technical 
pursuits. Some of the younger English 


universities, which give degrees in science, 


contribute to this purpose by providing cer- 
tain options in the science curriculum; 
that is, a given number of scientific sub- 
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jects being prescribed for study with a 
view to the degree of B. Sc., the candidate 
is allowed to substitute for one of these 
a subject taken from the arts curriculum, 
such, for instance, as the theory and 
practice of education. This is the case 
in the University of Wales and in the 
University of Birmingham; and there are 


„indications, I believe, that this example 


will be followed elsewhere. 

“Considering how hard and sustained 
is the work exacted from students of 
science, pure or applied, it seems impor- 
tant that the subjects from which they 
are to derive their literary culture should 
be presented to them, not in a dryasdust 
fashion, not chiefly as subjects of exami- 
nation, but rather as sources of recreation 
and changes of mental activity. From 
this point of view, for British students 
of science the best literature of the Eng- 
lish language offers unequaled advantages. 
It may be mentioned that the board of 
education in London is giving particular 
attention to the place which English 
literature should hold in the examination 
of students at the training colleges, and 
has under consideration carefully planned 
courses of study, in which portions of the 
best English writers of prose and of verse 
are prescribed to be read in connection 
with corresponding periods of English 
history, it being understood that the study 
of the literature shall be directed, not to 
philological or grammatical detail, but to 
the substance and meaning of the books, 
and to the leading characteristics of each 
writer’s style. If, on the other hand, the 
student is to derive his literary culture, 
wholly or in part, from a foreign litera- 
ture, ancient or modern, then it will be 
most desirable that, before leaving school, 
he should have surmounted the initial 
difficulties of grammar, and should have 
learned to read the foreign language with 
tolerable ease. 

“When we look at this problem—how 
to combine the scientific and the literary 
elements of culture—in the light of exist- 
ing or prospective conditions in South 
Africa, it appears natural to suppose that, 
in a teaching university, the faculty of 
education would be that with which liter- 
ary studies would be more particularly 
connected. And if students of practical 
sciences, such as engineering and agricul- 


ture, were brought together at the same 
centre where the faculty of education had 
its seat, then it should not be difficult, 
without unduly trenching on the time de- 
manded by scientific or technical studies, 
to provide such students with facilities 
for some measure of good literary 
training.” 
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The Death of John I. Sabin. 


It is with great regret that a host 
of friends and acquaintances will receive 
the announcement of the death of John I. 
Sabin, president of the Pacific States 
Telephone and Telegraph Company, which 
occurred on Tuesday evening, October 10. 
Mr. Sabin was one of the best known tele- 
phone and telegraph men of the United 
States, and from the beginning was the 
head of the telephone business on the 
Pacific coast. He achieved considerable 
prominence in electric telegraph circles in 
the East prior to his departure for Cali- 
fornia in 1866. It was in 1866 that Mr. 
Sabin first reached California on his way 
north with the Collins expedition which 
was to establish telegraphic communica- 
tion by land lines to Alaska, thence across 
the intervening space of sea islands in 
Siberia and Russia. Upon the abandon- 
ment of that undertaking, he selected San 
Francisco, Cal., as his permanent abode, 


Mr. Jonn I. SABIN. 


where he entered the service of the 
Western Union Telegraph Company, re- 
ceiving the appointment of manager of 
the supply department. From this posi- 
tion he was promoted to that of superin- 
tendent of the American District Tele- 
graph Company, his work in every posi- 
tion being uniformly successful. 

Mr. Sabin was quick to realize the ad- 
vantages of telephone communication, 
and by his very energetic work and pro- 
gressive methods succeeded in amassing a 
fortune in the development of telephony. 
He established various classes of telephone 
service and was the pioneer in many de- 
velopments of this nature. Quite recently 
he became interested with Mr. Louis Glass, 
vice-president of the Pacific company, in 
the development of the telephone and tele- 
graph situation in the Philippine Islands. 
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ELECTRICAL MINING NOTES. 


THE AUTUMN MEETING OF THE INSTITUTE 
OF MINING ENGINEERS. 


BY SYDNEY F. WALKER. 


Two subjects, each of great importance 
in themselves, were prominent at the 
autumn meeting of the Mining Institute, 
recently held in Manchester and the 
neighborhood. ‘The question of taking 
power for working the collieries from 
power stations, or from their own generat- 
ing station, and the question of earth in 
collieries were brought up. The first 
question was brought before the institute 
by the engineer of the Lancashire Elec- 
tric Power Company in the form of a 
paper, the members afterward visiting 
the station. Mr. Gamlen, the author of 
the paper, prefaced his remarks with an 
historical résumé of the development of 
electric lighting and power stations 
which was not always correct. The 
Jablochoff Company, for instance, was 
given the credit of the early generating 
station on the Holborn viaduct, where 
incandescent lamps were supplied for 
street and private lighting, and also for 
the supply of arc and incandescent light- 
ing from Belvidere road, Lambeth, for the 
Strand and the neighborhood. The 
former of these was put up by the Edison 
company for the purpose of showing 
what Edison incandescent lamps could do, 
and the latter was in the hands of the 
Anglo-American corporation, the owner 
of the Brush patents. He also appears 
to be under the impression that the very 
general adoption of single-phase currents 
by the towns which took up electric light- 
ing in those days was because it was 
simpler; whereas it was merely a case of 
fashion. The first successful town light- 
ing stations were Brighton and East- 
bourne. The point, however, of interest 
to mines generally is whether current 
can be generated more economically by 
large power stations than by the collieries 
themselves. Mr. Gamlen’s view naturally 
was that it could be. I have consistently 
held the contrary view, where the colliery 
or the. iron company with collieries has a 
certain demand, and I expressed that view 
very forcibly in the discussion. I put the 
matter to the mining engineers thus: 
every mining engineer knows that he can 
only draw a certain quantity of coal from 
one pair of pits. As soon as that limit 
is reached, if he wishes for a larger out- 
put, he has to sink more pits. Up to that 
output every ton of coal drawn lessens 
the working costs upon the whole output, 
but immediately the limit is past he has 
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to commence again, and for some time 
his total costs will be above those with 
only one pair of pits. The limit is con- 
stantly going up, with improved appli- 
ances, but in all cases there is a limit that 
can not be passed, where economy ceases. 
It is the same with power stations, there 
is a limit beyond which it is not economy 
to go. That limit is also rising, and the 
power stations that are put down now 
will have a higher limit than those that 
were put down some years back. But 
where there are a group of collieries or, 
as so often happens both in England. 
and elsewhere, a large iron firm also 
possesses its own collieries, the quantity 
of electricity required by the concern for 
its own use is much more than the eco- 
nomical limit of the power station that 
wishes to supply it. The question of 
generation is, after all, only half the prob- 
lem. There is the question of distribu- 
tion, and in this connection I quoted, at 
the discussion, some recently published 
figures of Glasgow, in which distribution 
figures for £49 per kilowatt out of a 
total of £86.79, plant accounting for only 
£19.47. Making every allowance for the 
fact that Glasgow has been built up as 
the requirements developed, and that the 
power stations that are put down now will 
have the advantage of the experience 
gained by Glasgow itself, among others, 
the above figures are of considerable 
significance. The area covered by the 
Glasgow corporation is a pretty large 
one, and the units in its power stations 
are also large, 5,000 horse-power, while 
it has also adopted fairly high-tension 
for the outside distribution. 

Mr. Gamlen retorted that Glasgow 
proved his case, as the mains had been 
laid out in a patchwork system, and that 
his mains would not cost anything like 
£49 per kilowatt. The Lancashire power 
station is generating at 10,000 volts, three- 
phase at the generators, which are driven 
by Curtis turbines, the current being 
taken from the station by naked overhead 
conductors, carried by triple petticoat in- 
sulators, to a convenient point, where they 
are connected to underground triple- 
cored, three-phase paper and lead- 
covered cables. The generating station is 
in an ideal situation, close to a colliery, 
from which the coal is brought direct 
by a private siding, and on the banks of 
the Irwell, the river that farther on di- 
vides Manchester and Salford. Town 
water is used for raising steam, and the 
water from the Irwell for the circulating 
condensing water, the suction of the cir- 
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culating pumps being so arranged, with 
reference to the delivery, that the engi- 
neers claim to have secured a syphon 
action; the circulating pump having only 
to make up the frictional and other 
charges not provided for by the syphon. 
It is doubtful if there is much in this, 
but an unlimited supply of circulating 
water is an immense boon. On the other 
hand, the Irwell, like all rivers in manu- 
facturing districts, is badly polluted with 
sewerage, and other matter of all kinds, 
and the water side of the condenser pipes 
may feel this seriously in the vacuum. 

A case was brought under my notice, 
a short while since, where the vacuum 
suddenly fell very considerably, and it 
was found to be caused by the deposit of 
a film of grease on the condenser pipes. 
The grease having a high thermal resist- 
ance, the heat did not pass from the steam 
to the condensing water as it should have 
done. 

They have a very neat arrangement for 
delivering the coal from the railway 
wagons into the coal bunkers at the 
Lancashire power station. The railway 
wagon has a bottom door, and the coal 
falls into a specially constructed wagon 
below, standing upon a railway leading 
to the bunkers at a very slight inclina- 
tion, so that it runs down by gravity. 
Near the entrance to the bunkers there 
is suspended from the line a triangular- 
shaped box made to contain stones or 
any convenient weight. The momentum 
gained by the coal wagon on its way to 
the bunkers enables it to carry the weight 
along with it, and to lift it up, when the 
coal wagon tips over in the operation of 
unloading, which it nerforms automatic- 
ally. The kick of the weight when thie 
wagon resumes the horizontal position 
is sufficient to send the empty wagon to 
the other end of the line, from which it 
started, the weight being left at the point 
where it was picked up. The arrange- 
ment enables only one line of rails to be 
employed on a light bridge running from 
the siding to the power-house, the latter 
standing some feet below the level of the 
railway. It is a clever adaptation, it will 
be seen, of the switchback railway. 

The paper on “Earth in Collieries,” 
with especial reference to the recently 
issued departmental rules, was by myself. 
The gist of the rules is that all cables 
carrying currents above 250 volts must be 
armored, or the equivalent, and the armor 
and all metal work connected to earth. 
During the whole period of the develop- 
ment of electricity in mining, I have op- 
posed the use of armor, and have pointed 
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out the difficulty of earth in a coal nit, 
recommending that earth should be kept 
out of the service altogether, and my 
paper was intended to draw attention to 
the fact that danger of shock was not 
neutralized where you could get good 
earth, while in a large and incieasing 
number of collieries it will be impossible 
to get earth. In America you call it 
“ground,” which is as usual a very much 
more expressive term. 

The North of England Institute of 
Mining and Mechanical Engineers, which 
is afhliated with the Durham College of 
Science, had some measurements taken, 
under the supervision of Professor Stroud 
of that college, of the electrical resistance 
of coal, the roof and floor between 
which it lies. The results were rather 
startling. Coal comes out practically an 
insulator, 30,000 to 80,000 meghoms per 
cubic centimetre, the floor, or “thill”? as it 
is called, which is usually clay, being very 
much less—from 3,000 ohms up to 100,000 
ohms—so that all “ground” conduction 
will be by the floor, the strata upon which 
the coal lies. Now the collieries in Eng- 
land may be divided roughly into two 
groups, those which have water in the 
workings, and those which have not, and 
these again mean shallow and deep work- 
ings, usually. Water is found in many col- 
lieries in shallow workings, while the deeper 
mines, those that are necessarily more and 
more in evidence as the upper seams are 
being worked out, are dry and dusty. In 
the wet mines “ground” is easily obtained. 
The roads, workings, etc., are sloppy, 
and are making good electrical connection 
with the rising main from the dip pumps. 
But my contention is, and it was borne 
out in the discussion, that though 
“ground” is easily obtained in those 
collieries, safety does not always follow. 
If, for instance, one of the armored cables 
makes connection between its armor and 
its conductor, a completely new set of 
conditions arise, and it is perfectly pos- 
sible for a man standing on wet ground 
to get a severe shock by touching some 
part of the armor of one of the cables. 
On the other hand, in the dry and dusty 
mines referred to above, it will be impos- 
sible to get “ground.” The floor may be 
as thin ag one inch, and it is broken up 
by the “faults” with which every coal 
field is infested. A “fault” is caused by an 
upheaval, in times long gone by. The 
strata has been thrown violently upward, 
with the result that the coal seam has 
been cut off short, the other portion being 
sometimes as much as 1,000 yards above 
or below its fellow. Taking an average, I 
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made out that a probable resistance of 
the “ground” path was about 300 ohms, 
perfectly useless for protection in any 
sense of the term. If, it appeared to me, 
armor is necessary, and “grounding” nec- 
essary, the concentric with uninsulated 
return offers the best solution. In the 
course of the discussion, it came out that 
the saving clause in the departmental 
rules, by which it was allowable not to 
armor, had been placed there, owing to 
the strong representation of some of the 
colliery managers, and was not intended 
to be a dead letter. My view has been, 
from conversations I have had with 
colhery managers, that the saving clause 
depended upon the approval of H. M. 
inspector for carrying out. One manager 
of a large colliery in Yorkshire, who has 
had a large experience with electrical appa- 
ratus, said that he had been obliged to 
abandon armor because it led to fires. 
The institute paid a visit, among other 
places, to the British Westinghouse Com- 
pany’s works at Trafford Park, close to 
Manchester. Points of great interest in 
connection with colliery work were the 
apparatus that are being made for some 
of the large collieries in South Wales which 
are putting down their own generating 
stations. In particular, I was struck with 
a controller for use with three-phase sup- 
ply for a main and tail plant. This is 
about the severest tria] that an electrical 
supply system will have about a colliery, 
except winding. In the “main and tail” 
system of haulage, the tubs of coal are 
connected together in a train, and then 
between two ropes, one of which pulls the 
full tubs out to the main haulage road, 
and the other pulls a set of empty tubs 
back to the “face” again, after the full 
tubs have been dealt with. The speed is 
generally very high, and the road which 
the tubs travel is at all gradients, some- 
times with and sometimes against the 
load. The two ropes wind on two drums, 
one winding up, while the other lets out, 
and they have to be reversed every now 
and then. Also when near the engine, or 
at the top of the “brow,” speed has to be 
lowered while the tubs are dealt with, 
the direction of the drums being reversed 
occasionally. The controller shown at the 
Westinghouse company’s works accom- 
plished all this by the usual handle on 
the top, the switches working in oil. 
There were also some cast-iron boxes 


arranged for the enclosure of switches for 
starting motors, for distributing points, 
ete., the main difficulty of which ap- 
peared to me to be finding room for them 
underground in the positions they would 
have to occupy. 
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The Largest Hydroelectric Installation in 


HE first installed plant of the Cau- 
very power scheme, located in the 
province of Mysore, southern 

India, has been in successful operation 
three years. In December of 1904 was 
completed the second installation, or ex- 
tension, of 3,610 kilowatts generator ca- 
pacity ; thus increasing the possible output 
of the plant to 7,920 kilowatts. Power 
is transmitted at a pressure of 35,000 
volts over duplicate three-phase lines, a 
distance of ninety-two miles, to the Kolar 
gold fields, where it is utilized almost en- 
tirely in mining operations. 

The Cauvery river falls are located 
near the site of the old Hindu village of 


GENERAL MAP oF HYDROELECTRIC DEVELOP- 
MENT AND TRANSMISSION. 


Sivasamudram. The Cauvery river is the 


dividing line between Mysore province 
and the Madras presidency. At this point 


THE MODERN VILLAGE OF SIVASAMUDRAM, 
SHOWING TwIN CHANNELS AND FoREBAY 
OVERFLOW WEIR. 


a fall of nearly 400 feet is afforded, giving 


an average -calculated horse-power of ap- . 


proximately 12,000 during the dry season 
of the year and a maximum of over 
200,000 horse-power at times during the 
monsoon or rainy season. 

Work on the first installation of the 
plant was started near the end of the year 
1900, and was completed after many difti- 
culties in June, 1902. The entire success 
of the scheme is thoroughly emphasized 
by the fact that the output of the plant 
has been recently almost doubled, in order 
to meet the demands of the Kolar gold 


Electricity for Industrial Purposes in India. 


By A. C. Hobble. 


mining companies for the cheaper power 
thus afforded. However, provision has 
been made whereby the city of Bangalore, 
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Southern Asia—I. 


RIVER WORKS, CHANNELS, 
PIPE LINES. 
About one-quarter mile above the chan- 


FOREBAY AND 


GuNG@AN Cuuck! FALLS, CAUVERY RIVER, NEAR SIVASAMUDRAM. 


H1ixpu TEMPLE AND SMALL 


VILLAGE ON THE LEFT. 


which has 180,000 inhabitants, is to be 
supplied with light and power over a sepa- 
rate sixty-mile, 35,000-volt transmission 


nel intake, the main river divides into 
two branches; one flowing east and the 
other north. .Two low level masonry dams 


Burr Cnuckt FALLS, East BRANCH OF TRE CAUVERY RIVER, NEAR SIVASAMUDRAM. 


line. This work is now under way and 
will probably be completed by the time 
this description is published. 


divert all of the water in the river during 
the dry season to the channel intake. The 
upper dam, located about one-quarter mile 
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above the intake, and blocking the eastern 
branch, diverts the water tending to flow 
that way. The main diverting dam, which 
is over 2,000 feet long and V-shaped, ex- 
tends across the northern branch of the 
river and finally unites with the natural 
inner rock wall of the intake channel. 
During high flood the water sometimes 
attains a depth of six or seven feet over 
the top of the dam. 

The head gates at channel entrances are 
about three-quarters of a mile dis- 


tant above the Cauvery falls, while 
the power-house is located approxi- 
mately one mile below the same. 
The two channels, of which some 


views are herein given, follow the natural 
contour of the country and are somewhat 
more than three miles in length. ‘They are 
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feet on top. The gradient is 1/5,000 
for earth work and 3/5,000 in rock 
cuttings. 
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vided on the river side of the intake chan- 
nel. The two channels, finally brought to- 
gether, form the forebay which, in turn, 


GENERAL Layour AND RELATIVE LOCATION OF FOREBAY, PIPE LINES, GENERA1ING STATION 
AND STEP-UP TRANSFORMER STATION. 


Each channel is supplied with water from 
the 


intake channel at the head works 
through four vents, each measuring four 


is divided into two sections, though con- 
nected together as a whole. One section 
supplies water to the old _ penstocks 


View oF CAUvVERY FALLS Durtna FLoop SHaAson, East 


BRANCH OF RIVER. 


of trapezoidal section, having stone- 
pitched sides, with a bed width of eight- 
een feet in earth cutting and twelve feet 


and one-half feet by five feet section. The 
velocity of flow in the channels varies 
somewhat with the gate opening, but the 


A VIEW oF THE CAUVERY FALLS aT Hirea FLoop, NORTH 


BRANCH OF RIVER. 


(three in number), while the other sup- 
plies the five new stocks. The water might 
have been brought to the forebay over a 


CAUVERY RIVER ABOVE THE HEADWORKS, SHOWING MAIN DIVERTING MASONRY DAM AND APPROACH TO INTAKE CHANNEL. 


THE OTHER 


View SHOWS THE INTAKE CHANNEL AND HEAD GATES AT SIVASAMUDRAM. 


in rock cutting. The dividing earth bank 
partition between the channel measures 


average ranges from two to three feet per 
second. Scouring sluice vents of four and 


much shorter route if wooden flumes could 
have safely been used; but local engineers 


twenty-six feet width at the base and ten one-half feet by five feet section are pro- considered such a proposition unsound 
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cwing to the danger of the flumes being the forebay in order to provide for sudden ating station below. The stocks average 
ultimately destroyed by white ants. increase of loads. From the two sections 900 feet length. 


THE GENERATING STATION AT SIVASAMUDRAM, AND THE STEP-UP TRANSFORMER STATION, WITH FOREBAY IN THE FOREGROUND. 


The average depth of water in the fore- 
bay is between five and six feet. A sur- 
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plus amount of water is always allowed of the forebay, steel penstocks convey the The sketch herewith shows the general 
to escape over a waste weir at one side of water down the steep bluff to the gener- layout and relative location of forebay, 
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pipe lines, generating station and step-up 
transformer station. Each of the five new 
penstocks supplies one 1,250-brake-horse- 
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inch to one-half inch in thickness. These 
and other piping in the power-house were 
supplied by Mechan & Sons, of Glasgow. 


C ree | Yer 
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Switchboards are impaneled in the rear 
wall of the generating room, enabling the 
operator to switch any individual machine 
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No.5 Penstock 
weg Penstock. 


GENERAL ARRANGEMENT OF TURBO-G}ENERATING UNITS AND PIPING WITHIN THE STATION. 


power Escher-Wyss horizontal impulse 
water-wheel, which is direct-connected 
through a rigid coupling to a 720-kilowatt 
General Electric three-phase alternator. 
The above-mentioned penstocks vary from 
thirty-six inches to twenty-seven inches in 
diameter. The old penstocks, three in 
number and varying in diameter from 
forty-five inches to thirty-nine inches, 
after reaching the power-house bifurcate ; 
each branch supplying one 1,250-horse- 
power turbine. Two expansion joints, ad- 
justed for approximately five inches ex- 
pansion, are provided in each pipe line. 
Entrance of water from forebay to pen- 
stock chamber is regulated by a plain ver- 
tical iron slide gate controlled by rack 
and pinions; at the entrance to each pen- 
stock is another valve operated by a hand- 
wheel. A ten-inch main conveys the clear 
water from the setthng-chamber at one 
side of the old forebay to the generating 
station below, for the operation of the 
water-wheel speed regulators. Supports 
for the penstocks, for over two-thirds 
their length, are masonry piers placed fif- 
teen feet apart. The average gradient is 
somewhat more than thirty per cent. All 
of the penstocks are made of single lap- 
riveted steel, varying from one-quarter 


GENERATING STATION. 

The generating station, or power-house 
proper, is a large building fifty-six feet 
by 262 feet, outside dimensions. It may 
be well to state at this point that all of 
the principal buildings of the Cauvery 
power scheme are constructed of granite, 
and another variety of stone, commonly 
known as “black trap.” Most of the 
material for the masonry work was ob- 
tained in the immediate vicinity. 

The generating station now contains 
eleven 1,250-horse-power, %20-kilowatt 
hydroelectric units and three 125-horse- 


power, seventy-five-kilowatt, exciter units, 


VIEW OF THE ROTATING MEMBERS OF THE 
1.250 - Horse- Power TURBINE AND THE 
SMALL EXCITER TURBINE. 


out of circuit should occasion require. 
Behind the rear wall of the generating 
room is an cight-foot passageway extend- 
ing the full length of the station and sup- 
plied on one side with stone shelves which 
support the lead-covered cables leading 
from the generators and direct-current 
exciter units to the long stone cable duct 
which leads up the steep face of the bluff 
to the transformer station above. 

The general lavout of generating units 
and piping: within the power-house ‘is 
shown in the accompanying diagram. The 
large turbines contain one solid-cast, five- 
foot impulse wheel having twenty-four 
buckets on ifs periphery (see photograph). 
Kach water-wheel has two nozzles which 
control the supply of water to the wheel 
proper through three-inch by five-inch 
rectangular openings. The nozzles are 
hoot-shaped, with the fulerum, or pivot- 
pin, at the heel. The height of the toe 
in the three-inch by five-inch admission 
vent determines the quantitative supply of 
water to the wheel. 

The three small exciter turbines are 
supphed with water from a ten-inch main 
which is supplied by a tap from each of 
the large penstocks. The wheel proper of 
the small turbines is approximately three 
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feet in diameter with thirty-six buckets sudden variations of load. For a ten per which is free of fine sand or other gritty 
on its periphery. cent variation of load only two per cent material. However, in case of failure of 
The most interesting feature connected change in speed is guaranteed and only the clear-water supply, penstock water 
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with the turbines are the hydraulic eight per cent change in speed for fifty can immediately be supplied for this pur- 
governors, or speed regulators, which form per cent variation of load. As before pose through separate taps from the latter 
a part of the wheel, being rigidly con- stated, the clear-water pressure is sup- to each machine. The action of the 
nected thereto. These governors are plied to that part of the governing hydraulic governor is, briefly, as follows: 
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1,250-HORSE-POWER, 720-KILOWATT TURBO-GENERATOR Unit. SHOWING THE SPEED GOVERNOR. ALSO A GENERAL VIEW OF THE POWER 
STATION INTERIOR AT SIVASAMUDRAM. j 


guaranteed by the makers to maintain the mechanism which should be the least ex- A variation of the station load produces 
water pressure in the pipes constant posed to wear, hence it is of decided ad- a consequent change in speed of the water- 
within five per cent of normal under vantage to supply to these parts water wheel, from the shaft of which the move- 
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„ment is conveyed by means of chain 
transmission and gearing to the governor 
fly-balls. The latter, working against a 
stiff spring, effects a vertical movement 
of the small governor rod, which in turn 
controls the movement of a small control 
valve; the latter is kept constantly in 
motion by very slight changes of load 
tending to destroy the equilibrium of 
` water pressure on top and bottom of the 
valve. So long as the speed remains con- 
stant, the water pressure on both ends 
of the valve is maintained the same. A 
slight movement up or down of the con- 
trol valve produces a relatively greater 
movement of the larger hydraulic piston, 
to which is attached through connecting 
rods the two large boot-shaped nozzles. 
In case of a great change of load, such 
as that caused by a short-circuit on the 
transmission lines, resulting in the entire 
station load being eventually thrown off, 
a large relief valve quickly opens and 
allows the surplus or impact water to 
escape. This valve slowly closes against 
oil-pressure as the load resumes its normal 
value. Thus it will be seen that the relief 
valve takes care of the sudden impact 
of water when a large amount of power 
is suddenly switched off in much the 
same manner as the ordinary overflow 
stand-pipe for low-pressure heads. A gen- 
eral idea of the size and shape of the 
speed regulators may be obtained from 
the accompanying photographs. 

The guaranteed efficiency of the large 
turbines is seventy-five per cent and 
seventy per cent at full load and one-half 
load respectively, producing 1,250 brake 
horse-power at the coupling with thirty- 
seven cubic feet of water under an effect- 
ive head of 38214 feet at the turbines. 
Some ten feet of head were lost on account 
of having to locate the generating unite 
above the high-flood level of the river. 
The water during the major portion of 
the year is quite free from grit, and 
the steel cups, after three years’ service, 
show an almost imperceptible amount of 
wear. 

The generators are 720-kilowatt, three- 
phase, 2,200-volt, twenty-five-cycle, 300- 
revolutions-per-minute machines of the 
revolving-field type and are Y-connected 
with neutral not grounded. Since these 
machines are of the well-known standard 
General Electric type, no further details 
are necessary regarding them, suffice it 
to state that they have given entire satis- 
faction and no trouble since the plant 
was first put in operation. 

(To be continued.) 
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THE POWER STATION LOAD-FACTOR AS 
A FACTOR IN THE COST OF 
OPERATION.' 


BY LAWRENCE P. CRECELIUS. 


The question of keeping proper load 
charts of the power-station loads has al- 
ready been given much attention, and its 
value has long been recognized. The ir- 
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SHEET No. 1. 


regularities of a power-station load dia- 
gram of a railway system depend entirely 
upon the nature of the travel on that 
system. 

In urban railway systems the load- 
curve is double-peaked, having the char- 
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course, upon local conditions, such as the 
size and lay-out of a town, and upon its 
sociology. In a manufacturing centre the 
peaks are often remarkably symmetrical, 
and are little effected by climatic condi- 
tions, as the people usually go to work 
at about the same time in the morning 
and leave to go home at nearly the same 
time in the evening. In the larger cities, 
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where it becomes necessary to Hipon a 
mixed community consisting of factory 
employés, merchants, clerks, shoppers, 
theatre-goers, ete., the peaks lose their 
symmetry, the morning peak becoming 
lower and not so sharp as the evening 
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acteristic morning and evening peaks of 
city travel when the people go to and 
from work; the breadth, magnitude and 
duration of these peaks depending, of 

! Abstract of a paper and discussion before the con- 
vention of the American Railway Mechanical and Elec- 


trical Association, Philadelphia, Pa., September 25-28. 
1905. 


peak. This is accounted for in the fact 
that in these cities the morning travel 
generally extends over a period from 
6 A. M. to 11 a. M., while in the evening 
the homeward-bound passengers leave 
the business districts at about the same 
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hour. Here also the condition of the 
weather and the season of the year become 
governing factors in the shaping of load- 
curves. 

Any method that will tend to smooth 
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peaks are both three and four hours re- 
spectively in duration, we find that from 
forty-five per cent to sixty per cent of 
the station apparatus of a system is idle 
for seventeen hours or more. 
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up the load-curve is indeed worthy of 
consideration, as an increase in the load- 
factor means a corresponding decrease in 
the cost of power per car-mile. This be- 
comes very apparent when we compare the 
amount of station apparatus which is re- 


quired to carry the peaks with that which 


is required to carry the average, and the 
manifest inefficiency of this arrangement 
when the load-factor is small. The load- 
factor is the ratio between the average 
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Since there are so many causes, depend- 
ing upon local conditions, which become 
governing factors in the shaping of a 
power station-load diagram, and therefore 
determining the load-factor of a system, 
it would be very presumptuous on my part 
to attempt to describe to you a certain 
fixed method by which the load-factor of 
a system might be brought up and the ad- 
vantages derived thereby. Each and 
every system has its own peculiarities, 
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load and the maximum, and, therefore, 
represents the ratio between the amount 
of station apparatus required for the 
average and that required to do the peaks. 
Further, since the morning and evening 


which have to be met, and which prohibit 
the application of a general method, hence 
they must necessarily be dealt with sep- 
arately. I shall, therefore, confine myself 
to outlining a method employed by the 
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United Railways Company, of St. Louis, 
in increasing the load-factors of the main 
power stations, and showing how the load- 
factor in this case plays a prominent part 
in the cost of power per car-mile. 

A good many of the larger railway sys- 
tems are the result of consolidations of 
the different independent companies in a 
locality, each having its own power sta- 
tions, some of which it becomes necessary 
(for various reasons) to continue in serv- 
ice, and this, in the majority of cases, 
seldom constitutes the most economical 


‘arrangement of power stations for the 


consolidation. The power-station layout 
of the United Railways Company, of St. 
Louis, is of this order. It would be a real 
treat indeed to have charge of a lay-out 
where the necessary central station or sta- 
tions are located at a point where both 
fuel and water can be conveniently 
handled, together with enough substations 
sensibly located, containing storage bat- 
teries, to cap off the peaks, etc., as in that 
event it would be possible to generate 
power at the lowest price without any ap- 
parent effort on the part of the power 
superintendent. 

The United Railways system of St. 
Louis has in operation four power stations 
at the time of writing. Two of the larger 
stations, one of 13,950 kilowatts and one 
of 7,000 kilowatts capacity, are kept in 
operation continuously, and constitute 
the main central stations. The two 
smaller stations are operated on swing 
watches on week days, that is, operated 
during the peak-hours only. Bus wires 
have been run from the larger stations to 
both of the smaller ones and there con- 
nected through  circuit-breakers and 
double-throw switches to either one of the 
two feeder buses, with which the smaller 
stations have been supplied. Installing 
double-throw switches on both the feeders 
and bus wires in these stations makes it 
possible to operate them on one bus to 
which any number of feeder sections can 
be connected, and at the same time operate 
the bus wires, independent of the station 
on the other bus to which the rest of 
the feeder sections can be connected. 
During the rush hours the bus wires are 
connected to the same bus on which the 
stations are operated, thereby becoming 
equalizer wires. The amount of copper 
in the bus wires is just sufficient to carrv 
the load of the smaller stations during the 
lighter part of the day, allowing a rea- 
sonable drop in potential. 

The resulting economy of operation in 
this case more than justifies the ex- 
penditure of a good many dollars and 
cents in the bus wires, and also the re- 
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sulting increase in the cost per kilowatt- 
hour of the power generated under this 
arrangement in the smaller stations, as 
may be seen by referring to the load- 
curves. 

In the following load diagrams on sheet 
No. 1 are shown two curves. The upper 
curve represents the total load of all the 
power stations for: a period of twenty- 
four hours. The second curve represents 
the load on the 13,950 kilowatt station 
before the installation of the bus wires. 
Under the curves are shown the cost of 
operation and maintenance per kilowatt- 
hour, the cost per car-mile, the kilowatt- 
hours per car-mile and the load-factor. 
Curve sheet No. 2 represents the per- 
formances of the other stations on the 
same day. Curve sheets Nos. 3 and 4 are 
carried out on the same order, and repre- 
sent the output of each of the stations 
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load of the main stations for the same 
dav on which all four stations were in 
operation all dav. Curve “B” represents 
the load of the same stations when taking 
the load of the smaller stations during the 
lighter part of the day. Thus it is found 
that in bringing up the load-factor of the 
sum curves of the main stations from 
50.23 per cent in the first case to 57.7 
per cent in the second, that a saving of 
0.000575 of a cent per kilowatt-hour has 
heen made on the total power cost. And 
on a basis of 310,000 kilowatt-hours per 
day, which is about the average output 
of the stations of this system during the 
summer months, this would represent a 
saving of $178 per day when operat- 
ing under these conditions. All of the 
above figures, giving the cost of operation 
and maintenance per kilowatt-hour, were 
taken from a report received monthly 
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under the new arrangement, after the in- 
stallation of the bus wires. The summary 
of the above is as follows: by plotting a 
curve which is the sum of the load of 
both the main stations, we can arrive at 
a curve, the load-factor of which is nearly 
the factor to work by, as ob- 
viously the effect of the load-factors of 
the smaller stations will have little besr- 
ing upon the total cost of operation as 
compared with that of the larger stations. 
Nevertheless the shutting down of these 
stations during the lighter part of the 
day, thus operating them at an absolute 
disregard toward economy, does influence 
the load-factor of the main station curves 
very materially, and ultimately effecting a 
saving. This is clearly shown by the 
curves on sheet No. 5. Curve sheet No. 
5 represents the same curves of the two 
main stations when working under both 
Curve “A” represents the 


correct 


conditions. 
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from the auditing department, while the 
curves were plotted from readings taken 
daily, therefore it is possible that the 
cost of power per kilowatt-hour for the 
specific days shown on the curve sheets 
may have been a trifle more or less than 
given. 

The curve sheets show the use of a 
storage battery to level the evening peak. 
The charge and discharge of the battery 
are shown by shaded areas above and be- 
low the load-line. It has been found that 
since the installation of the battery, which 
is located in the business district of the 
city where the trafie is very congested, 
the service has been increased to a marked 
degree during the rush hours. Also a 
large reduction in the amount of copper 
required to handle the sections located in 
this district from the four stations has 
ben effected. This, together with the 
fact that a battery can always be called 
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upon in cases of emergency to take hold 
of the load, points to the advantages to 
be derived in using storage batteries to 
smooth up the load-curve when conditions 
warrant their use. 

There is still a tendency among power 
men to regard batteries with suspicion and 
distrust, owing partly to the enormous 
cost of a complete battery installation, and 
partly to the rapid depreciation of a bat- 
tery when overloaded. Nevertheless, the 
use of storage batteries abroad, with their 
attendant economical results by leveling 
load-curves, has gradually led to. the adop- 
tion of them here, until now we find that 
in every modern installation they form an 
integral part of the power equipment. 


DISCUSSION. | 

Mr. Charles Hewitt stated that in 
Philadelphia they had six storage batter- 
ies, five of them being located in substa- 
tions and used for facilitating the dis- 
tribution of the load and for steadying 
the load. The sixth battery is connected 
directly with one of the stations; he could 
not give the load-factor in percentage, 
but thought it was about seventy to sev- 
enty-five per cent, that is the average of 
the various stations. , They had a practice 
in Philadelphia of maintaining a full 
load on every engine throughout the day 
by means of tie lines, but they transpose 
the load from one station to another to 
secomplish such results. In that way. no 
matter what time of day it may be or what 
the load may be the engines which are 
running are running at practically their 
most economical load and the storage bat- 
terics no doubt assist very greatly in ac- 
contplishing that. They notice the effect 
of the batteries very strongly in the opera- 
tion of the station. After nine years’ ex- 
perience with the batteries they have not 
reduced the cost per kilowatt-hour, but 


‘they have materially assisted in main- 


taining a good load-factor and in enabling 
them to transpose the load from one sta- 
tion to another. In regard to the load- 
factor of seventy or seventy-five per cent, 
he referred to the same kind of load- 
factor Mr. Crecelius referred to; that is, 
the relation between the maximum load 
and the average load. Two terms had 
been given this load-factor. Some authors 
speak of the load-factor as the relation 
between the possible output and ihe 
average output. The load-factor he was 
speaking about was the relation between 
the minimum and the average. It did not 
refer to any special time of the day, but 
throughout the twenty-four hours. 

Mr. Crecelius, in answer to a question 
regarding the cost of coal, said it was 
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a variable quantity. In some cases they 
burned pretty good lump coal; $1.25 to 
$1.30 per ton. This runs from 1,200 
to 1,300 British thermal units in its cal- 
orifice value. In their big stations they 
burn the coarsest grade of slack they can 
get hold of. Its calorific value does not 
go much over 900 British thermal units. 
The ash is pretty high in fixed carbon, 
but they get the coal at about seventv- 
eight cents per ton. Rather than endeavor 
to secure economical apparatus to get the 
maximum heat value, and thus tie up 
money, they can afford to throw the refuse 
of the coal away. l 
Mr. Paul Winsor remarked that in 
studying the subject of bettering the load- 
factor you get into two or three things, 
one of which they had done in Bosten, 
the tying of stations together. They tied 
the stations by copper directly and feed 
certain sections from two stations. They 
can shift the load from one station to 
a section that may be equidistant from 
two stations, either to one station or the 


other, and in that wav keep the machines 
at one station fully loaded and be able 


to shut down machines at the other sta- 
tion. If they tied it by copper together 
from one bus-bar to the other they got 
the same result as far as loading the 
machines was concerned, but introduced 
heavy losses because they got losses of cur- 
rent jumping from one station to another 
station several miles apart, and also low 
voltage at the second station, yet the re- 
sult on the power-house, without a reduc- 
tion of cost per kilowatt-hour, would b- 


the same in both cases. He believed that 
batteries would introduce losses which 
would fully tend to offset the benefit de- 
rived in the power-house and that, al- 
though they could cut down the number 
of units in the station by using storage 
batteries, it would be better to spend the 
money for new apnaratus in the power- 
house where it could be used twenty-four 
hours a day than to put it in storage bat- 
teries where it could only be used for a 
few hours a day. 


Clocks Controlled by Wireless 


Telegraphy. 

A consular report states that Dr. Max 
Reithoffer, of the Vienna Technical High 
School, has been cooperating with a local 
watchmaker in developing a system of 
controlling clocks by means of wireless 
telegraphy. A plan has been submitted 
to the common council, which provides 
for furnishing chronometers and electrical 
apparatus free to the city, provided the 
city furnish the necessary power and the 
wire connections. The common council 
has appropriated $600 for making the 
experiments, 
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MULTIPLE-UNIT SYSTEMS OF TRAIN 
CONTROL.' 


BY HUGH HAZELTON. 


The first operative system of multiple 
control was installed on the South Side 
Elevated Railway, in Chicago, and put 
into operation in 1898. 
Elevated Railway also adopted the 
Sprague control, of a somewhat modified 
type, and began the operation of its cars 
in 1901. The General Electric Company 
and the Westinghouse Electric and Manu- 
facturing Company also developed mul- 
tiple contro] apparatus, and sample equip- 
ments of the three types were put into 
competitive operation on the Boston 
Elevated and on the Brooklyn Elevated 
Railway. 

There are at present on the market two 
types of multiple control apparatus, 
known respectively as the Sprague-Gen- 
eral Electric control and the Westing- 
house Electric pneumatic control. By 
the combination of the Sprague and Gen- 
eral Electric companies, the best features 
of the apparatus of both systems are 
brought together. The “contactors” of 
the General Electric Company have proved 
greatly superior to the drum-type of con- 
troller, and the Sprague-General Electric 
svstem now has the General Electric type 
of contactor switch and reverser, and the 
Sprague current-limit relay and master 
controller. 

The Westinghouse company has also 
adopted in its present  electropneu- 
matic control a “unit switch,” or con- 
tactor, in place of the original drum con- 
troller, and this switch is operated by 
means of an air cylinder with electrically 
controlled valves. It is worthy of note 
that while the design of the mechanism 
has been radically changed and materially 
improved, the fundamental principles of 
operation, defined by Mr. Sprague and in- 
corporated in his original apparatus, have 
finally been adopted almost unchanged by 
all manufacturers of control apparatus 
to-day. As a practical uniformity of re- 
sults is obtained by the control apparatus 
of both svstems now on the market, some 
attention will be given to the advantages 
common to both, and a comparison of the 
more important features of difference in 
the design of the apparatus supplied by 
each company. 

Contactors—In both systems independ- 


‘ent switches, or contactors, are now used 


for closing and opening the main motor 
circuits. With these independent 


1 Abstract of a paper and discussion before the con- 
vention of the American Railway Mechanical and Elec- 


ea Association, Philadelphia, Pa., September 25-88, 
1905. 
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switches large current values may be 
handled with greater safety and certainty 
than was possible with the drum-type of 
controller, for a wider air-gap and stronger 
magnetic blow-out are provided, and the 
contacts of the independent switches open 
more quickly than was possible with the 
revolving drum controller. 

In the General Electric contactor the 
contact fingers are closed and opened by 
a solenoid wound for line potential, which 
is operative between the limits of 300 
and 750 volts. The advantages claimed 
for this design are simplicity and low cost 
of maintenance, by reason of the small 
number of working parts. 

The Westinghouse contactor consists of 
a similar switch and blow-out coil, but an 
air cylinder is provided for opening and 
closing the contact fingers of the switch, 
and electropneumatic valves for control- 
ling the admission of air to the cylinder. 
The valve magnets are energized by cur- 
rent at fourteen volts potential, supplied 
by a duplicate equipment of storage bat- 
teries. In the present design the West- 
inghouse contactor provides a wider air- 
gap between the contact fingers when open, 
and greater pressure to the contacts when 
they are closed, than in the General Elec- 
tric design. The amount of air-gap and 
pressure necessary for satisfactory opera- 
tion is, however, capable of definite de- 
termination, and with either solenoid or 
air-cvlinder operation results equally satis- 
factory may be secured. ‘The rapidity of 
closing the contacts is less with air opera- 
tion, and the wear resulting from the 
hammer-blow correspondingly less. While 
the use of fourteen volts potential for the 
operating circuits makes it necessary to 
install and maintain duplicate storage bat- 
teries on each motor-car, there are com- 
pensating advantages, for the operation 
of the contactors is made independent of 
line voltage and of interruptions of cur- 
rent on the forward car. Another ad- 
vantage of the independent operating cir- 
cuit is the possibility of stopping the 
train, even in the unusual event of simul- 
tancous failure of brakes and power sup- 
ply, by reversing the master controller 
handle to multiple so that the motors are 
made to act as generators. 

Current-Limiting Relay—The current- 
limiting relay, common to both systems, 
consists of a solenoid placed on each mo- 
tor-car through which the current of one 
motor passes. The armature of this solen- 
oid is attached to a contact dise which 
opens and closes the operating circuit for 
the main contactors. The operation of the 
current-limiting relay may be described as 
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follows: in starting the train the motor- 
man usually turns his master controller 
to the full multiple position. The cur- 
rent is first completed to the contactors 
that connect the motors in series with all 
resistance in circuit. This connection is 
maintained, and the armature of the cur- 
rent-limiting relay is drawn up until the 
counter-electromotive force, due to the 
increasing speed of the motor armatures, 
causes the current in the motor-circuit 
to drop to a value which no longer holds 
up the armature of the current-limiting 
relay. This armature then drops and 
makes connection to the operating circuit 
of the next resistance unit. The contac- 
tors are thus interrupted in their progres- 
sion at each successive step, so that a 
nearly constant amount of current is al- 
lowed to the motors during the period of 
acceleration until the motors are in full 
multiple without resistance. The cur- 
rent-limiting relay is now recognized as 
an important, if not necessary, feature of 
multiple control systems, and its use pro- 
vides operating advantages which are not 
obtained in any system of hand control. 
With the hand controller the motorman 
starts his car as quickly or as slowly as 
his judgment or caprice may dictate, and 
the slipping of the driving wheels is the 
only limitation to the amount of current 
imposed upon the motors in starting. For 
heavy electric service it is specially de- 
sirable that the current used in starting 
trains shall be kept within certain well- 
defined limits. Consideration of speed 
requirements and economical use of power 
fix the minimum rate of acceleration and 
the corresponding minimum starting cur- 
rent, while the maximum allowable ac- 
celeration and starting current is defined 
by the following considerations: 

(1) Excessive starting current results 
in violently fluctuating loads at the power- 
house, and in order to meet these de- 
mands the power equipment must be in- 
creased in output and the line equipment 
in carrying capacity. On interurban 
roads, where the number of trains on the 
line is small, the fluctuations due to heavy 
starting currents is especially objection- 
able. 

(2) Excessive current applied to the 
motors results in destructive mechanical 
strains which materially increase the 
maintenance charges on gears, pinions, 
armature shafts and bearings. On an 
clevated road which has recently dis- 
carded hand control for multiple control 
with automatic current input, the num- 
ber of motors laid up in the shop for re- 
pairs is now only four, where formerly it 


was fourteen. With the current-limit. re- 
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lay on each motor-car, each motor does its 
share of the work, irrespective of possible 
differences in wheel diameter or variation 
in the electrical characteristics of the dif- 
ferent motors. 

Master Controller—The provision made 
in the master controller, of both systems 
of control, for opening the main circuit 
and applying the air-brakes whenever 
the motorman releases the controller 
handle, is considered a valuable safety 
feature, and its application is so simple 
as to well warrant its use. The master 
controller on both systems is very small 
and compact, as it handles only the small 
currents of the operating wires. In the 
Sprague-General Electric system the con- 
trol circuits require not over two and one- 
half amperes at 600 volts, with two 125- 
horse-power motors, and in the Westing- 
house system not over ten amperes at four- 
teen volts for a ten-car train. 

Line Felay—In both systems a potential 
or line relay is provided which opens the 
main circuit whenever the supply of cur- 
rent from the line is interrupted. When 
the current is again restored to the line 
the contactors are closed through suc- 
cessive resistance steps before returning 
to their former positions. This device 
obviates the shock which would other- 
wise occur in passing over road crossings 
or turnouts where the continuity of the 
third rail is broken. 

Bus Line—In connection with multiple 
systems of control, it is often advisable to 
install a bus-line cable throughout the 
train connecting the several contact shoes, 
so that in case the shoes of one car are 
not in contact with the third rail, the 
motors of this car may receive current 
through the bus line from the other cars. 
The bus line greatly facilitates operation 
where it is necessary to interrupt the con- 
tinuity of the third rail at street cross- 
ings or yards, and at such points a con- 
tinuous supply of current for motors and 
for car-lighting is—thereby maintained. 
The bus line also serves to eliminate mo- 
tor flash-overs, which sometimes occur 
when the cars are running at high speed, 
and the supply of current is suddenly in- 
terrupted and restored, as is the case when 
the contact shoes on one car momentarily 
lose contact by striking a high joint or an 
approach incline.. In the case of snow or 
sleet on the third rail, the bus line serves 
to distribute current to all the cars in 
the train from any car which may se- 
cure contact with the third rail. 

Circuit-Breakers and Fuses—For the 
protection of cirewits against excessive 
current, and fuses are 
used in connection with multiple control 


circuit-breakers 
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apparatus. Fuses are usually placed in 
the circuit from each contact shoe, and a 
common form of shoe fuse consists of two 
copper wires, about No. 9 B. & S., con- 
nected’ in multiple with suitable term- 
inals and placed on the wood beam that 
supports the contact shoe. Some of the 
large roads are using enclosed fuses of 
400 amperes continuous-carrying capacity 
in place of the copper wire fuses. For 
protecting the main motor-circuit some 
roads are using fuses and some circuit- 
breakers. The type of fuse most widely 
used for the purpose consists of a copper 
ribbon ten mils in thickness and one and 
one-fourth inches wide, placed in a fire- 
proof box with magnetic blow-out. A hole 
one-half inch in diameter is made at 
the centre of the ribbon, so that the fuse 
will begin to melt at the centre. A cop- 
per ribbon of this size will carry 400 
amperes continuously. For larger capac- 
ity the number of copper ribbons is in- 
creased. These fuses will open an over- 
load or short-circuit with entire safety, 
and the cost of renewals is small. They 
do not open a short-circuit with as little 
noise and flash as the enclosed type of 
fuse however. When a circuit-breaker is 
placed in the main motor-circuit it is 
arranged with a tripping device, placed 
in the motorman’s cab, and in some cases 
the circuit-breaker may be reset from the 
cab also. There is some doubt of the ad- 
visability of resetting the circuit-breaker 
until an examination of the cause of its 
opening is made, and the trouble remedied. 

In equipping cars with multiple control 
the practice of placing all the apparatus 
under the car has now become standard. 
The main motor-circuits are all kept be- 
low the car, and the wiring is done in 
iron conduit pipes, and the bottom of the 
car is thoroughly protected by fireproof 
material. ‘These precautions have greatly 
reduced the risk of fire, and on one of 
the elevated roads in Chicago which has 
recently replaced its original hand con- 
trol by multiple control apparatus, the 
underwriters have voluntarily reduced the 
fire insurance rate. The reduced fire risk 
is also given as the controlling reason for 
the installation of multiple control ap- 
paratus on single motor-cars on one of 
the street railway lines recently opened in 
Boston. 

Before leaving the subject of multiple 
control, a word should be said concerning 
the reliability of the apparatus in serv- 
ice—for this is the final measure of 
merit. 

During the first years of its introduc- 
tion, the most serious obstacle against the 
adoption of multiple control was the ap- 
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parent complication of the system, which 
suggested a doubt as to whether it could 
ever be operated with as few failures 
as the simpler apparatus of hand con- 
trol. The experimental stage is now 
past, however, and in the more mod- 
ern types of multiple control it is 
safe to say that the apparatus is fully 
as reliable in operation as hand con- 
trol, and it has the ability of handling 
much larger current values. On the Man- 
hattan Elevated Railway, in New York, 
where there are over 800 motor cars in 
daily service, the number of delays to 
service, chargeable to failure of control 
apparatus, averages only about five per 
month. It is the practice to inspect the 
control apparatus on this road once every 
three days, and except for occasional 
cleaning, little work is necessary. 

In conclusion, the writer would express 
the hope that this paper may serve to 
emphasize the merits of the multiple con- 
trol system for many interurban and street 
railway lines where the limitations of 
hand control have stood in the way of 
the best service and most complete de- 
velopment of the property. The ability 
to run cars in trains of any desired length, 
without reduction in speed, and without 
overloading the motors; the advantage of 
limiting the current during acceleration 
to a predetermined value, and the de- 
creased fire risk by placing the control ap- 
paratus under the car, are features of 
the multiple control system which war- 
rant the attention of all progressive rail- 
way men. 


DISCUSSION. 

Mr. Paul Winsor stated that they had 
put on forty surface cars with multiple 
control, but that was done temporarily 
because they found the platform con- 
troller was not large enough to handle 
the cars. They had many accidents with 
platform controllers and a good many 
claims on account of them. They felt 
that the currents were too heavy to be 
handled on the platform of the car. 

Mr. E. W. Olds remarked that they had 
realized for a number of years it was 
necessary to do something to take care of 
the large flow of electricity with their 
four-motor equipments. The accidents 
due to short-circuits and the failure of 
controllers to break the arc was a serious 
matter, and he believed the controller 
should be removed from the front plat- 
form. To do that was the question. His 
company was having constructed at this 
time fifty equipments which would to 4 
certain extent remove the fireworks from 
the front platform. They were planning 
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to use one of the K-types of controllers 
with two contactors in the circuit, the idea 
being that the controller contacts will be 
made before the closing of the main con- 
tactor system; it would be the reverse 
from the opening of the arc. By this 
method the main circuit is opened and 
closed underneath the car so that in 
case of short-circuit it will not be at 
the controller. He had found upon in- 
vestigation and in their own practice 
that most of the so-called controller 
accidents and blow-ups are not caused 
by the failure of the controller but 
by some short-circuits in the other ap- 


paratus, and the flow of current being so | 


great that the ordinary cylinder type will 
not break the arc and the result is a 
burned-out controller. They had arranged 
the wiring of this controller so that one 
side of the armature will be always posi- 
tive, doing the reversing in the fields. By 
this method they are able to protect each 
motor with its own individual fuse, so 


' that should a short-circuit occur in the 


motor or in the wiring the individual fuse 
of that motor would blow, cutting out the 
motor. 

Mr. W. D. Wright thought that they 
were all agreed that the removal of the 
controller from the front platform was a 
desirable step. Last summer his road had 
considerable controller trouble on the open 
cars. This year there had not been as 
much, and as an experiment they had two 
open cars running on which the controllers 
had been swung around outside the dash. 
That gave more clearance on the plat- 
form. The motorman handled the ap- 
paratus in the new position about as well 
as in the old position. Putting the con- 
troller outside the dash necessitates build- 
ing the bumpers out a little. He asked 
Mr. Olds if the fuses he spoke of are in 
a position where they can be readily ascer- 
tained if they blow, and what type of 
fuse he used. 

Mr. Olds remarked that regarding the 
fuses they had decided to adopt the en- 
closed fuse which is on the no-are prin- 
ciple, and as far as locating the fuses is 
concerned, they are placed underneath the 
centre of the car in a box by themselves 
and he anticipated very little trouble in 
locating a blown fuse. They had met 
with some complications arising from not 
being able to locate some blown fuse, that 
was not serious and can easily be over- 
come. The principal thing, and one which 
he considered of vital importance, was that 
the companies make the cars safe for the 
public and do away with the explosions in 
controllers. The fuses they are using are 


093 


of sufficient capacity so that they will not. 
blow on an ordinary overload; it would 
take a short-circuit to blow them and the 
circuit-breaker or main fuse will take 
care of the overload. 

Mr. Edward Tavlor, of Brooklyn, stated 
that they had built and were operating in 
Brooklyn a multiple-unit system of con- 
trol. The main thing in designing this 
controller was to make it simple and yet 
effective; to make it so simple that the 
ordinary electricians and shop-foremen 
could understand it and maintain it. No 
fine machine parts were used such as are 
required in a pneumatic system. The 
main principle of the apparatus was a 
simple solenoid which is operated by a 
rapid switch which notched the controller 
up a step at a time. The rapidity of this 
was effected by a throttling device or limit: 
set at any predetermined point. In con- 
nection with the controller the circuit- 
breaker was operated automatically as was 
also the air-brake equipment, that making 
an automatic air out of the straight- 
air system. The point was borne in mind 
in designing this to have the normal po- 
sition at safety, so that in case any connec- 
tions were broken, or any of the circuits 
interrupted, the apparatus would go to 
the stop-position. All parts were released 
by springs by gravity, not depending on 
electric circuits. For instance, if the car 
was running along with the controller up 
and the brakes off, and the pole came off, 
the controller would be running off, cir- 
cuit-breaker dropped out, and brakes ap- 
plied. This feature would save, particu- 
larly, a great deal of controller wiring 
and suspension troubles. An original de- 
vice was also used in connection with the 
operation of the magnets. Heavy cur- 
rents were used at the start to ensure a 
strong pull on the magnets. Later, when 
the magnets were in operation, high re- 
sistance was automatically put in circuit 
which reduced the running current to as 
low as one-tenth of an ampere on the 
entire apparatus. A special feature of a 
controller of this sort was that cars could 
be run singly in the city or congested dis- 
tricts and operated together over the 


suburban lines. By placing a control ap- 
paratus on the trailers it would make it 
possible to operate them from the trailer 
or motor, thereby not necessitating chang- 
ing the trailer around the motor at the 
end of the line. The experimental ap- 
paratus had cost considerable to construet, 
nevertheless they estimate if they were 
building a large quantity this controller 
could be built with the money that could 
be realized by taking off the other appara- 
tus and the lesser amount of wiring which 
would be used. : 
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Spokane & Inland Railway. 


A contract has been closed with the 
Spokane & Inland Railway Company by 
the Westinghouse Electric and Manufac- 
turing Company, of Pittsburg, Pa., for 
the equipment of an electric road, the 
present terminals of which will be Spo- 
kane, Wash., and Moscow, Ida., 146 miles 
apart. The roadway is completed from 
Spokane to Waverly, a distance of thirty- 
four miles, and operation .will be begun 
on this as soon as possible. The road is 
a home enterprise, the stock being held 
entirely by men living in the district 
through which the line passes—business 
men, professional men and farmers. The 
directors of the company are J. P. Graves, 
president; F. A. Blackwell, vice-president ; 
F. Lewis Clark, John Twohy and Alfred 
Coolidge, all men of wealth who have been 
so long identified with enterprises of mag- 
nitude that their names ensure the suc- 
cess of any undertaking with which they 
associate them. 

In selecting the equipment for this 
road both the direct-current and the 
single-phase systems were considered, but 
after careful comparison the single-phase 
alternating-current system was adopted. 
Not only did the estimates show a large 
saving in initial investments and in annual 
operating expenses in favor of the single- 
phase system, but a form of heavy trac- 
tion is made possible which would be 
practically unfeasible with the alternating- 
current, direct-current equipment. Be- 
sides the passenger traffic, the company 
is preparing to do a heavy freight busi- 
ness and also to carry mail and express. 

Power for the operation of the road 
will be purchased from the Washington 
Water Power Company, which will supply 
three-phase current at 4,000 volts, 7,200 
alternations, to a frequency-changing sta- 
tion approximately one and one-half 
miles from the generating station. Seven 
750-kilowatt oil-insulated water-cooled 
transformers will step down the voltage 
from 4,000 to 2,000 volts, the potential 
for which the induction motors of the 
frequency-changing sets are wound. There 
will be four of these motor-generators 
or frequency changers of 1,000-kilowatt 
capacity each at normal rating. Each 
consists of a 1,000-horse-power, three- 
phase, 2,000-volt, sixty-cvcle induction 
motor, a 1,000-kilowatt single-phase, 
2,200-volt, twenty-five-cvele revolving 
field alternator, and a %50-horse-power, 
550-volt direct-current generator which is 
to float on the storage batterv, acting 
alternately as a motor and generator. The 
three machines will be mounted on a single 
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bed-plate with seven bearings. Exciting 
current for the alternators will be supplied 
by three sets, each consisting of a seventy- 
five-horse-power, three-phase, 2,000-volt 
induction motor and a fifty-kilowatt 
direct-current generator. 

Nine 6%5-kilowatt, oil-insulated, water- 
cooled transformers will step up the volt- 
age from 2,200 to 45,000 volts, at which 
pressure it will be transmitted to the 
fifteen static-transformer substations, each 
containing two 375-kilowatt, 45,000-6,600- 
volt, oil-insulated, self-cooling trans- 
formers. A twenty-three-panel switch- 
board, electrically operated, automatic oil 
circuit-breakers, and protective apparatus 


complete the equipment of the frequency- 


changing station. Low-equivalent light- 
ning arresters and choke coils are pro- 
vided for both primary and secondary 
circuits in all substations. 

The transmission lines will consist of 
two No. 2 copper wires, and the trolley 
will be of the standard catenary construc- 
tion, using a No. 000 wire and carrying 
current at 6,600 volts. 

Each passenger car will be equipped 
with four 100-horse-power motors, capa- 
ble of maintaining a schedule speed of 
thirty-five to forty miles an hour. In 
the freight service four 150-horse-power 
motors will be used on each car. For 
the heavy freight service double locomo- 
tives weighing approximately seventy to 
eighty tons will be used, each consisting 
of two parts and each part a complete 
thirty-five to forty-ton locomotive. Two 
or more of these locomotives may be 
coupled together and operated from the 
front cab as a single unit. The motor 
cars and locomotives will all be operated 
by the Westinghouse multiple-unit con- 
trol system. The motors will operate 
under three different conditions—6,600 
volts alternating current in the interurban 
districts, 700 volts alternating current in 
the smaller towns and 575 volts direct 
current in the city of Spokane. 


Pure Magnesia a Non-Conductor at 
High Temperatures. 

In the account of the Bethlehem meet- 
ing of the American Electrochemical So- 
ciety, published in the ELECTRICAL RE- 
VIEW, September 30, Dr. E. F. -Roeber 
is reported, during the discussion of his 
paper on “The Thermodynamics of the 
Incandescent Lamp,” as saving: “mag- 
nesium heated to a high temperature does 
not conduct.” This clause should read 
“magnesia heated, ete.,” the point being 
the fact that the pure oxide of mag- 
nesium is a non-conductor of electricity 
at high temperatures, 
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De Forest European Patents 

The De Forest European wireless tele- 
graph patents have been sold to a syndi- 
cate of prominent Englishmen. Lord Arm- 
strong, head of the shipbuilding concern 
of Armstrong & Whitworth, is the chair- 
man of the new company. The patents 
of Nevil Maskelyne are included in the 
purchase. The capitalization of the com- 
pany is £120,000, and the transaction was 
consummated by Mr. Franck Z. Maguire, 
of New York and London. Mr. Maguire 
formerly represented Mr. Edison abroad, 
and has devoted most of his time for sev- 
eral years past to the development of 
American enterprises in foreign countries. 
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Wireless Telegraphy in Germany. 

A wireless telegraph service has been 
established between Dresden and Berlin 
by the Gesellschaft für Drahtlose Tele- 
graphie. The distance is 114 miles, and 
the antenna consists of 100 wires in an 
inverted pyramid. This system of wires 
is supported by four masts 230 feet high. 
Power is drawn from a fifteen-kilowatt 
alternator, the voltage being stepped up 
to 50,000. This system is able to send 
messages to Mairenleuchte, 171 miles dis- 
tant, and to Karlskrona, Sweden, 280 miles 
distant. It is said that during the night 
disturbances are received from the Mar- 
coni station at Poldhu, whicn is about 
760 miles away. 


Kansas Light and Street Railway 
Meeting. 

The eighth annual meeting of the Kan- 
sas Gas, Water, Electric Light and Strect 
Railway Association was held in Kansas 
City, Kan., on October 13 and 14. 

The following papers were announced: 
“The Tantalum Lamp,” by Professor B. 
F. Eyer, of Kansas State Agricultural 
College; “Producer Gas,” by R. M. Sut- 
ton, of Wichita; “The High Efficiency 
of High Candle-Power Lamps,” by J. F. 
Schaefer, of Kansas Citv, Mo.; “Need 
of Sewage-Disposal Plants in Kansas,” by 
R. E. McDonnell, of Kansas City, Mo.; 
“Cooperation in Management of Gas, Wa- 
ter, Electric Light and Street Railway 
Companies,” by C. R. Maunsell, of To- 
peka; “Publie Utilities and Municipali- 
ties,” by Professor E. H. S. Bailey, of 
University of Kansas; “Purification,” by 
E. S. Springer, of Leavenworth; “Rela- 
tive Heat-Producing Values of Natural 
Gas, Oil and Coal,” by Professor Eras- 
mus Haworth, of University of Kansas. 
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THE SERIES-PARALLEL RAILWA 
CONTROLLER.’ | 


BY W. A. PEARSON. 


When the first electric railways were 
put into operation one small motor was 
considered sufficient to propel a car. 

On some of these carly equipments in 
which shunt motors were used, the brushes 
were designed to be moved around the 
commutator for the purpose of reversing 
the direction of rotation, it being con- 
sidered impossible to provide the same 
neutral commmutating points for both 
directions. 

In developing the series motor it was 
found that common neutral points for 
both directions of rotation could be pro- 
duced, permitting the use of a double- 
pole, double-throw switch for reversing 
the connections of the armature leads. 

The simplest way to start and control 
the speed of the single motor was to use 
a dead resistance in series with it. This 
method, which was adopted, has been suc- 
cessfully used for single motor equip- 
ments since the earliest days of the art. 

To meet the increased requirements of 
heavier cars and higher speeds, a second 
motor was added to the equipment. As 
the rheostatic control had proved sufti- 
ciently satisfactory for one motor equip- 


ment, it was also considered suitable for | 


two motors permanently connected in 
parallel. Consequently a heavier rheo- 
stat was used with two motors connected 
in this manner. 

At first a reversing switch similar to 
that used for a single motor was employed, 
the armature leads from the two motors 
being connected in parallel. This con- 
nection was soon found to be impracticable 
owing to the unbalancing of the load on 
the two motors, and necessitated the use 
of separate reversing switches. i 

In order to obtain an efficient running 
speed at somewhat less than the full speed 
of the motor, several methods of varying 
the field strength were tried with different 
degrees of success. Some motors were 
provided with field taps, or “loops,” the 
full field being intended for use in start- 
ing and in ascending heavy grades. 

The field strength was weakened by 
cutting out a portion of the winding by 
means of the tap, thereby allowing more 
current to pass through the armature, in- 
creasing accordingly the speed of the mo- 
tor. Another method consisted in con- 
necting sections of the field coils, first in 
series and then in parallel to produce dif- 
ferent field strengths. These two methods 
— i Paper read before the American Railway Mechanical 


and Electrical Association, Philadelphia, Pa., September 
25-28, 1905. 
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were used for a few years, and finally 
abandoned owing to troubles resulting 
from the burning out of field coils. In the 
next field variation method that was used, a 
resistance was placed in shunt around the 
fields of each motor, thereby accomplish- 
ing the same result but in a somewhat dif- 
ferent manner. This also led to compli- 
cations, as motors were operated under 
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Fia. 1.—SERIE8S-PARALLEL RAILWAY CON- 

TROLLER. 
such varying conditions. In some cases 
the full field point was used excessively 
by the motorman, the coils becoming over- 
heated, and in other cases the shunt point 
was used too much on heavy grades, re- 
sulting in armature and commutator 
troubles. 

Field variation for obtaining speed con- 
trol was abandoned by the manufacturers 
of railway motors about nine years ago, 
and since that time but two speeds have 
been provided without series resistance in 
controllers supplied with two motor equip- 
ments. ; 

About fourteen years ago the attention 
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Fig. 2.—SERIE8S-PARALLEL RAILWAY CoN- 
TROLLER. 


and energies of manufacturers of railway 
apparatus were applied to the development 
of a control for two motors which, when 
starting or running slowly, would waste 
less’ power than the rheostat and would 
permit running efficiently at half speed. 
The method which seemed to promise 
the best result was to start the motors in 
series, and after they had reached their 
full speed for this position, re-connect 
them in parallel. Many different experi- 
mental controllers were constructed in the 
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Fia. 8.—SERIES-PARALLEL RaILway CoN- 
TROLLER. 
attempt to produce a satisfactory piece of 
apparatus. 

Nearly all original electrical apparatus 
was crude as viewed from our present 
standpoint, to which. view these early 
series-parallel controllers formed no ex- 
ception. 

One of the forms was fan-shaped with 
a stationary slate board to which were 
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secured the motor, resistance and other 
contacts, with a movable arm, pivoted at 
its lower end, and adapted to move from 
side to side of the slate board, thereby 
making the necessary circuit combinations. 
This form was defective for two reasons. 
The circuits made were not suitable for 
giving proper speed variations and no 
adequate means were provided for break- 
ing the arcs formed at the contacts. Sev- 
eral different manufacturers attempted to 
design controllers of this shape, both for 
single motors and two motors, but with- 
out success. 

A more successful series-parallel con- 
troller was brought out in 1892, which 
was located beneath the car and operated 
by means of rods and bevel gears from 
either platform. This controller was 
used in conjunction with the same re- 
verse switch as was used with the rheo- 
static control. It was expected to fill the 
great want, but after several hundred had 
been put into service it was found that 
Improvements were necessary. The start- 
ing of the car with this form of controller 
was jerky, as an insufficient number of 
points had been provided, while the im- 
possibility of properly installing the con- 
troller under the car, so that lost motion 
in the gears would not be excessive, pro- 
duced serious burning at the contacts. 

This controller contained a magnetic 
blow-out for disrupting arcs, which was 
very much superior to anything made 
previously and which served its purpose 
in proving the value of the magnetic blow- 
out. It was also the first controller which 
shunted one motor in passing from series 
to parallel. 

At about the same time another form of 
scries-parallel controller was brought out 
by another manufacturer, in which a cylin- 
der was used in conjunction with station- 
ary contacts, or fingers, for producing the 
different resistance and motor combina- 
tions. As it was installed on the car 
platform it did not require operating 
mechanisms and was in consequence 
simpler in construction and not liable 
to the troubles due to lost motions 
in transmitting the turning effort from 
the operating handle. This controller 
also met with partial success, although 
the arcing at contacts was considerable, 
which, in the absence of a magnetic blow- 
out, caused the principal trouble. 

These two forms of controllers clearly 
demonstrated the practicability of series- 
parallel control, and demonstrated that 
the magnetic blow-out to take care of 
arcing, and the cylinder for compactness 
and simplicity, were necessities in the 
design of a controller for operating two 
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motors of the capacity of about thirty 
horse-power, then used. 

The final outcome of the series-parallel 
controller for street car service was the 
present well-known K type, which has 
been practically standard for about twelve 
years. 

This controller owes its success very 
largely to the form of magnetic blow- 
out employed for extinguishing the arcs 
formed in opening the circuits and the 
method of making the transition from 
series to parallel. 

Other forms of magnetic blow-outs dif- 
fering in detail have since been designed 
which have operated satisfactorily, but 
the form used in the K type of controllers 
was the first to be made commercially suc- 
cessful. 

In this type of controller, after the mo- 
tors have reached the full series position, 
a portion of the starting resistance is 
quickly reinserted in the circuit and a 
shunt is put around No. 2 motor by con- 
necting E-1 to ground, thereby eliminat- 
ing that motor from the circuit, as shown 
in Fig. 1. 

Immediately after this circuit has been 
established the connection between No. 1 
and No. 2 motors is broken, and the posi- 
tive lead to armature of No. 2 motor is 
connected to the rheostat, while the line 
current then passes to No. 2 motor and 
the motors are in parallel, as shown in 
Fig. 2. 

In the L type of series-parallel con- 
trollers, instead of maintaining the cur- 
rent through one motor during the tran- 
sition, the circuits of both motors are 
broken. This method of passing from 
series to parallel was adopted in railway 
controllers for motors of a total of over 
250 horse-power. It was found that the 
arcing in the controller when using the 
K-type of connections was too great to 
permit their use in large controllers. 

In the development of multiple unit 
control it was found that a better method 
of making the change from series to par- 
allel, which had been proposed before the 
first K-type of controller was made, was 
possible with separately actuated switches 
or contactors. This is what is known as 
the “bridge method,” and consists in 
keeping the current on both motors during 
the transition. Each motor is provided 
with a separate resistance, and when full 
series has been reached the connections are 
as shown in Fig. 3. 

When passing from series to parallel 
the first transition step is with resistance 
for No. 1 motor connected to ground, and 
resistance for No. 2 motor connected to 
trolley, as shown in Fig. 4. 
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It will be seen that this last step has 
put the two motors in multiple with an 
equalizing connection between E-1 and 
the positive side of the armature of No. 
2 motor. This equalizer is next open- 
circuited, and the motors are in the first 
parallel position. 

This method of making the series to 
parallel change permits a somewhat 
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smoother acceleration than with the K- 
type of connections, but it is not essential 
for light equipments where great smooth- 
ness is not such an important considera- 
tion as on heavy cars operating with mul- 
tiple unit control. 

Several attempts have been made to 
produce a control which would be stili 
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more economical in use of power than 
the series-parallel method now in use. 
One of these, on which a considerable 
amount of ingenuity has been expended 
by different inventors without producing 
satisfactory results, consisted in provid- 
ing a “counter-electromotive-force genera- 
tor” in series with the motors, so that they 
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should not require any resistance to con- 
sume energy in starting. This scheme 
proved complicated and expensive, and in 
actual service the proportionate time con- 
sumed in operating motors at below half 
speed, or between half and full speed, was 
so inconsiderable that there was no saving 
in power of consequence. 

Another method, somewhat attractive to 
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those unacquainted with the excessive 
complications involved, consisted in the 
use of shunt field motors with control 
connections arranged for generating cur- 
rent and returning it to the line when 
stopping the car or descending grades. 
A number of patents have been taken out 
for different means of accomplishing this — 
result, and various attempts have been 
made to produce a satisfactory motor and 
control. 

It is very attractive in theory to be able 
to make the motors on a car generate use- 
ful current, but there are a number of 
obstacles which have thus far prevented 
practical realization. The motor must be 
provided with a shunt field with appara- 
tus for varying its strength, dependent 
upon the speed while braking, and appara- 
tus must also be provided for giving prac- 
tically a straight series field for starting. 

In addition it is necessary to connect 
the armatures in parallel and series re- 
lation for braking, according to the speed 
of the car. When the armatures are in 
series, and the field strength is at a maxi- 
mum, the minimum car-speed at which 
current at line potential may be generated 
is obtained. It is obvious that when the 
car is moving at a speed less than this 
critical speed, the motors will be taking 
current from the line instead of furnish- 
ing it. 

On a K-10 controller or similar two- 
motor equipment, it is a well-known fact 
that in an emergency the car may be 
stopped when the trolley is off, or main 
fuse blown, by throwing the reversing 
handle to its backward position and turn- 
ing the controlling handle around to mul- 
tiple. The connections made are such 
that the two motors are really connected 
in series, as shown in Fig. 5, but in such 
a manner that the voltages of the two 
armatures oppose each other. If these 
voltages were exactly the same there 
would be no flow of current, and conse- 
quently no braking. As a matter of fact 
no two motors are identical, and the slight 
difference in initial voltage gives one mo- 
tor predominance over the other and de- 
termines the direction of the flow of cur- 
rent, one being obliged to reverse its po- 
larity. This can be readily accomplished 
as the changing motor is operating as a 
series generator. 

If the car is moving at any more than 
a very moderate speed the current gen- 
erated by the two motors will almost in- 
stantly reach an amount sufficient to slip 
the wheels. As the momentum of the 
car tends to throw more than the normal 
weight upon the front wheels, and relieve 
the rear wheels of a corresponding weight, 
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it is to be expected that the rear wheels 
should slip first. 

The instant the wheels slip the motor 
on the same axle naturally ceases to gen- 
erate current, but as current from the 
other motor is flowing through it, it 1s 
rotated in the reverse direction as a 
motor. 

It is well for motorinen to know that 
an effective braking can be accomplished 
in an emergency by this method. 

On four-motor equipments where two 
motors are permanently connected in mul- 
tiple, it is only necessary to throw the 
reverse handle to cause the motors to 
generate, as the circuits are already made, 
and it is only necessary to reverse the re- 
lation of armature and fields. 

With a four-motor equipment, care 
should be taken that the car is brought 
to rest before the reversing handle is re- 
turned to its forward position, otherwise 
the contacts are liable to be burned. A 
recent controller, known as the K-28, has 
been provided with extra air space in the 
vicinity of the reversing contacts, while 
barriers are located between them, so that 
the chance of injuring the reversing switch 
when “bucking” the motors has been re- 
- moved. 

When motors have been used with elec- 
tric brakes the controller made connections 
somewhat different from the foregoing, as 
it was necessary to vary the quantity of 
current taken and divide the load equally. 
Fig. 6 shows the connections. 

Electric brakes have not proved very 
satisfactory, principally for the reason that 
their action was too irregular, and they 
could not always be depended upon. In 
order to generate current satisfactorily it 
was essential that the commutator should 
be in good condition. A comparatively 
slight increase in the resistance of the cir- 
cuit caused by a dirty commutator or 
loose connection would prevent a motor 
from building up at a certain speed. 

Due to this irregular action in the mo- 
tor it was sometimes difficult to make a 
smooth stop with electric brakes. 

It was also found that the high volt- 
age and additional duty imposed upon the 
motor was productive of commutator 
trouble and overheating. 

The duty required of a street car con- 
troller has gradually increased. Instead 
of two thirty-horse-power motors as 
formerly, four larger motors are now con- 
trolled in the same space. Voltages have 
been increased and the capacity of the 
line also raised, so that when an extraor- 
dinary arc occurs in a controller from 
any cause the damage is greater than 
formerly. 

For this reason it 1s especially necessary 
to keep fingers properly adjusted, seg- 
ments renewed and connections tightened 
to avoid troubles on the road. 

There is a growing tendency to place 
controlling apparatus for large and 
medium size motors under the car. It 
removes the heavy capacity parts from the 
platforms and not only leaves a greater 
passenger space, but also eliminates all 
possibility of danger from controller 
“blow-ups.” 
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Electric Railways in Japan. 

Consul Sharp, of Kobé, announces the 
opening of a new electric road in competi- 
tion with the state railroad between Kobe 
and Osaka, Japan. Consul Sharp writes 
as follows: 

“The opening of the Hanshin Electric 
Railway between Kobé and Osaka marked 
a great advance in electric traction in 
Japan, it being the first line constructed 
in this country to connect two large cities. 

“This railway is operated by the elec- 
tric overhead trolley system with 1,600 
kilowatts steam power, and covers a little 
more than nineteen miles. There are in 
use at present eighteen cars, which were 
made by the Nippon Sharyo Seizo Kaisha, 
of Nagoya, Japan, from a sample car im- 
ported from the United States. The cars 
are well made and have a seating capacity 
of about fifty. The rails were imported 
from Pittsburg, Pa., and the motors were 
imported from Schenectady, N. Y. 

“The line is divided into four sections, 
the fare on each section being two and 
one-half cents, these being subdivided in- 
to one and one-half-cent journeys. All told 
there are thirty authorized stopping places 
between the termini, stops being made 
only when passengers wish to get on or 
off the cars. 

“On the opening day several cars passed 
eight or nine stations without stopping, 
and the trip of nearly twenty miles was 
made in an hour and twenty minutes. The 
average time, however, is about an hour 
and a half—half as long again as the 
time occupied by the steam cars. 

“There has been much speculation as 
to whether the new competing service will 
not greatly affect the traffic between Kobé 
and Osaka, on the Imperial government 
railway. Besides the difference of fare. 
which is ten cents on the tram and seven- 
teen cents third class and fifty cents first 
class on the steam cars, the electric cars 
run every twelve minutes against every 
hour on the steam railway, and have thirty 
stopping places as against three. 

“On the whole, however, it is more 
than probable that the new line of cars 
will cause a very considerable diminution 
in the receipts of the government railway 
between these two cities. 

“The amount of paid-up capital in this 
company is $742,500.” 

ees eee 
The Independent Telephone Asso- 
ciation of Southern Indiana. 

At the recent meeting of the Inde- 
pendent Telephone Association of South- 
ern Indiana, held at New Albany, Septem- 
ber 18, topics of general interest to tele- 
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It was 
decided to dissolve the association in order 
to allow the various companies comprising 
the membership to become members of the 
Indiana Independent Telephone Associa- 
tion. A committee appointed to propose 
and prepare a memorial reported the fol- 
lowing, which was unanimously adopted: 

“Your committee, to whom was referred 
the matter of dissolving the Independent 
Telephone Association of Southern In- 
diana, with a view of making application 
to become members and part of the In- 
diana Independent Telephone Association, 
begs leave to report that, after having 
given the matter due consideration, it con- 
cludes that it would be to the best interests 
of the different telephone companies com- 
prising the Southern Indiana Telephone 
Association that this association be dis- 
solved, and that each company comprising 
the same make application to become a 
part of the state association. Therefore 
be it 

“Resolved, That the Southern Indiana 
Telephone Association be now dissolved, 
and that each member thereof make appli- 
cation to become a part of the said state 
association, all of which is respectfully 
submitted. (Signed) A. J. Payton, J. A. 
Armstrong, H. C. Roberts, committee.” 

In the evening the New Albany Home 
Telephone Company gave the visitors a 
“Dutch lunch” and smoker at Mannecer- 
chor Hall, which was greatly enjoyed by 
all present. 
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phone companies were discussed. 


Maps of the Independent Telephone 
Systems. 

The National-Interstate Telephone As- 
sociation has begun the preparation of 
maps showing the independent telephone 
development throughout the country. 
These maps are being made up from data 
which the association has satisfied itself 
are absolutely reliable. When the maps are 
completed they will be an accurate record 
of the existing independent lines through- 
out the country, and the maps will be 
constantly kept up to date, new lines being 
added as rapidly as completed and re- 
ported. 

While there is sufficient data on hand to 
go ahead with this work, it is not as 
extensive nor as specific as is desired. The 
association has issued a request that every 
independent companv in the United States 
send a map of all toll lines which it 
operates, dividing the lines into two 
classes: copper lines of No. 10 gauge or 
heavier, and copper lines of No. 12 or 
No. 14 gauge and all iron lines. 
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Electrical Notes from Europe. 


T IS stated that a system of wireless 
telegraphy is soon to be in operation 
from Iceland to the Continent. The 

stations are now underway and it will not 
be long before Iceland will thus be-put 
in communication with different points 
of Europe. The different towns of Ice- 
land will also be connected with each 
other, and the large towns will be equipped 
with stations containing the most recent 
apparatus. As to the system of wireless 
telegraphy which is to be used in the 
different stations, it is probable that they 
will make use of the Marconi or the Ger- 
man Telefunken apparatus. 


Monophase current is to be used on an 
interurban road which connects Vienna 
with the town of Baden. The line which 
now runs between these two points has 
been using a steam system for the inter- 
urban part, while the portion lying within 
the cities is run on the direct-current sys- 
tem. The distance is some seventeen 
miles, with double-track having a maxi- 
mum grade of 2.8 per cent. The tram- 
way rails are used inside the towns, while 
the rest is the usual standard gauge 


track. Current for the latter por- 
tions is supplied in Vienna from 
the main city plant for 2.6 miles 


of line, and in Baden for 1.2 miles from 
the station of the local tramway. The 
interurban part of the line which is some 
thirteen miles long is now to be run by a 
single-phase system, using 00 volts on 
the motors. ‘The motor-cars to be used 
in this case are of the double bogie pat- 
tern and each is equipped with two series 
motors. The Siemens-Schuckert Com- 
pany has designed this apparatus. Each 
of the motors has a capacity of thirty- 
six kilowatts. The motors are built so 
that they can be used either for direct or 
alternating current and are coupled in 
series or in parallel, along with the proper 
resistance coils. The central station for 
the line is located a mile or more from 
Baden. The outfit will consist of two 
alternators of 2U0-kilowatt capacity each, 
which are to deliver 10,000 volts, also a 
direct-current generator of 165-kilowatt 
capacity, working at 550 volts. 
tion will also contain two rotary converter 
groups. Each of these is composed of a 
monophase synchronous motor of 150 kilo- 
watts capacity, working at 10,000 volts, 
and a direct-current generator of 100 kilo- 
watts capacity at 500 volts. A battery 
of accumulators is used in parallel with 
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the converter groups. The tension will 
be lowered at a certain number of points 
along the railway line by transformers of 
the oil pattern having 110 kilowatts capac- 
ity which will receive the main voltage of 
10,000 volts from the station. The cars 
are to be equipped with transformers 
having a number of loops on the second- 
ary so that the voltage on the motors can 
be raised or lowered from the normal 
point. It is expected to run express trains 
between Vienna and Baden at thirty miles 
an hour, besides ordinary trains. 


Professor W. Kübler has recently car- 
ried on a number of experiments between 
Dresden and Berlin with newly designed 
aerial telegraphy apparatus in order to 
determine whether the waves are stopped 
to any great degree by obstructions of 
different kinds which may lie between 
the two signaling stations, such as the 
buildings of the cities, elevated structures, 
mountains, forests, etc. According to the 
experiments which were made in the 
present case using the Telefunken system 
of apparatus, it appears that obstacles of 
the above nature do not seem to have 
any great effect in diminishing the 
strength of the waves. The experiments 
were carried out with apparatus which 
was designed by the German Wireless 
Telegraph Company. 


A large plant has been lately erected at 
Zürich for consuming household waste 
and obtaining electrical energy. The 
plant is now operating twelve of the large 
garbage furnaces which have been con- 
structed by an English company, the Hors- 
fall Destructor Company, of Leeds. The 
furnaces are placed in two groups, and are 
capable of burning some 150 tons of waste 
material in twenty-four hours. An elec- 
tric crane takes the receptacles contain- 
ing the garbage off the trucks and brings 
them over the furnaces, where thev are 
dumped, and the man in charge spreads 
the material over the grate so that it will 
burn properly. An electric fan creates 
a strong draft and gives a good consump- 
tion of the material on the grates. Hot 
air is drawn from the furnaces bv a series 
of conduits and is brought to the boilers 
in order to heat them. The conduits 
lead to two multitubular boilers of some 
200 square yards heating surface each, 
which deliver steam at a pressure of eight 
atinospheres. Thesteam is then superheated 
to 250 degrees centigrade and is used to 


operate a steam-turbine group in the 
dynamo room. The latter consists of a 
Brown-Boveri turbine which operates at 
3,000 revolutions per minute. The 
dynamo is a three-phase alternator, run- 
ning at 220 volts and fifty cycles. [ts 
capacity is 500 kilowatts. Part of the 
current furnished by the turbine groups 
is used to operate the electric motors which 
are needed for handling the material and 
running the furnaces, while the remainder 
is distributed on the city mains. The 
slag and cinders from the furnaces, which 
forms some thirty to forty per cent of 
the original weight of the material, is 
utilized in various ways. It is said to be 
used as a building material to good ad- 
vantage. 


M. D’Arsonval recently showed a new 
speed indicator before the Academy of 
Sciences at Paris. It is used for making — 
accurate tests upon engines or electric 
motors. The device works on the differ- 
ential principle, and the motor under test 
is made to work against a standard motor, 
so that when it runs at the normal speed 
the needle indicates zero, and when it de- 
parts from this, the amount is shown on 
the dial. One wheel of the differential 
mechanism is driven from the standard 
motor, which in this case is a clockwork 
device, by means of an appropriate com- 
bination, while the other wheel of the 
differential is operated by the motor in 
question. A regulating device is used to 
adjust the speeds properly. When the test 
motor runs at the same speed as the 
standard, the differential remains at rest 
and the needle which it carries is at zero 
on the dial. Should the motor depart 
from this speed the differential moves to 
a certain extent, which the needle shows. 
The instrument. is very sensitive, and will 
show a small variation of speed. It will 
no doubt be of service in making accurate 
tests upon motors. 


The Berlin subway is now being ex- 
tended from Potsdam Place to Spittel- 
market. The new section has not a very 
great length, not much over a mile, but 
owing to the character of the ground it 
appears that this part of the line is giving 
considerable difficulty and the tunnel is 
being put through very slowly. In this 
part of town the foundations of the build- 
ings lie in the way and a great deal of 
work is required here, which entails a 
heavy expense. At the present date a 
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portion of the tunnel has been already 
finished, but they have encountered two 
blocks of houses which are giving some 
trouble, and it will no doubt be some time 
before the section will be completed. 


It is proposed to utilize the falls of the 
Maria river, in the southern part of 
Switzerland, for operating a hydraulic 
plant and in this way a large amount of 
power can be secured. This is estimated 
at no less than 32,000 horse-power avail- 
able, if the hydraulic part is carried out 
under proper conditions. As the flow of 
water is very irregular, it will be neces- 
sary to provide a reservoir to equalize the 
output. The falls extend over a distance 
of ten miles. The most rapid parts lie 
near Vicosoprano and Pronontogno where 
the grade reaches over nine per cent. It 
is proposed to take advantage of a lake 
which lies nearby and use it as the regu- 
lating reservoir. This lake formerly re- 
ceived the Maria river and its affluent, the 
Orlegna, and all that is needed is to adapt 
the old bed of the river as a canal to bring 
the water again into the lake, giving it a 
slight grade for a length of 1.5 miles. In 
this way a nearly constant flow of water 
can be secured at all seasons. The power 
can be utilized in one or two hydraulic 
stations. 


At the Liege exposition were noted 
several large gas engines which are built 
by the Cockerill Company, of Searing, 
Belgium. This company has been making 
a specialty of engines of large capacity 
which use blast-furnace gases or producer 
gas. An engine of 1,200 horse-power for 
blast-furnace gas is especially remarked. 
It has one-metre cylinder diameter and 
1.10 stroke, operating at 100 revolutions 
per minute. Another engine of smaller 
size, also of the horizontal type, is de- 
signed to use gas from a coke furnace, and 
is built to be used with dynamos. Here 
the cylinder bore is 0.60 metre and stroke 
0.80, working at 135 revolutions per 
minute. Electric ignition is used in this 
case and it is operated by a cam shaft. 
The sparking moment can be adjusted as 
desired. A constant pressure of gas at 
the inlet to the motor is assured by a 
centrifugal governor. The engine is 
started up by compressed air, which is de- 
livered from a separate compressor. The 
Cockerill Company has also built a 
smaller engine of 150 horse-power and 
280 revolutions, which runs with blast- 
furnace gas. 


The Allgemeine Electric Company has 
been making some experiments with the 
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use of steel wires and cables for carrying 
current. It is evident that there would 
be a great advantage in using steel wires 
in cases where a long span is required, 
especially on high-tension lines. But the 
drop in such lines, due to induction, would 
seem to be an obstacle here. The experi- 
ments were made in order to find out 
whether the inductive drop would make 
the use of a steel span prohibitive or not, 
and it appears according to the results 
which were obtained that part of the drop 
which is in excess of the ohmic resistance 
of the wire is not as high as might be sup- 
posed. It naturally increases with the 
current and the section of the wire, but 
it is found that with a given section and 
current it can be greatly reduced by using 
a cable made up of a number of strands 
of fine wire. 


The submarine cable, which is being 
laid’in the Mediterranean, between Cos- 
tanza, in Roumania, and Constantinople, 
is the last as well as the most important 
section of the direct telegraph line be- 
tween Berlin and Constantinople. The 
cable is laid for the East European Tele- 
graph Company. It has been constructed 
in Germany, at the Nordenham submarine 
cable works. The company is to run a 
land line from Constantinople, which will 
traverse Asia Minor and Syria, running 
as far as the northern Sinai region. 


It appears that a large syndicate has been 
formed for constructing the new Zoelly 
steam turbine. The syndicate includes 
the Krupp firm, the Augsburg-Nirnberg 
Machine Company, the North German 
Lloyd, the Escher-Wyss firm, and the 
Siemens-Schuckert Company. It is to 
construct the Zoelly turbine in Germany 
and adapt it for different uses, especially 
for the marine and for electric plants. 
The syndicate will carry on affairs on the 
Continent with the exception of France, 
where the turbines are to be controlled by 
the Schneider Company, of Creusot. Ac- 
cording to recent reports, the Zoelly tur- 
bine is in use or building by the firms 
mentioned above to the extent of 25,000 
horse-power. An English syndicate has 
also been formed, including the Escher- 
Wyss Company, A. G. Schiff & Company 
and Mather & Platt, of Manchester. 


Next year is to be held the fourth con- 
gress of Russian electricians at Kieff, 
from April 2 to April 15, under the 
auspices of the Imperial Technical Society. 
The government is represented by the 
minister of the interior and finance. The 
object in holding the congress is to bring 
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together the persons interested in electrical 
matters from all parts of Russia, and to 
consider the questions which will promote 
the interests of the science, industry and 
technical instruction. One feature of the 
congress is an exhibition of electrical and 
kindred inventions and appliances. It is 
expected that other nations will be repre- 
sented at the exhibition, and it has been 
decided that apparatus will be imported 
for this purpose free of duty, provided it 
is exported at the end of three months, 
and freight will be free as far as the fron- 
tier. The exhibition opens March 25 and 
lasts for three months. Other technical 
congresses are to be held on this occasion. 
The president is the mayor of Kieff, Dr. 
Prozenko. 


The Oerlikon Company has been using 
a system of endless screw transmission 
for electric cars, which seems to be quite 
successful. Tramway cars have been 
operated on this system for some time past, 
and the motor drives the axle by means of 
an endless screw instead of by the usual 
form of gearing. On the Zürich-Seebach 
line there are a number of such cars in 
operation. The screw is made to run in 
ball bearings, and is provided with oil- 
rings. The motor is connected to the 
screw by means of a flexible coupling. 


C. L. DURAND. 
Paris, October 1. 


> 
Utilizing Scandinavian Rivers. 
Sweden is planning to use all the water 
now going to waste over her falls and in 
the rivers for the generation of electrical 
energy. Engineers are in the hills mak- 
ing surveys, and capital is getting ready 
for the call that will come when the sur- 
veys are completed. ‘The same may be 


said of Norway, where the waters have 
shorter distance to run, but are often of 
large volume. In Sweden the power will 
be put to work in all manner of mills; in 
Norway, in the iron and copper mines. 
The movement in Norway is being backed 
by foreign capitalists, particularly Ameri- 
cans. 


A New Atlantic Cable Laid. 


The steamer Colonia, which sailed from 
Canso, Nova Scotia, on September 23, 
paying out the Commercial Cable Com- 
pany’s. new Atlantic cable, reported on 
October 3 that it had arrived at a point 
187 miles from the Irish coast, where it 
would make a final splice between the 
2,000 miles of cable which had been laid 
from the American side and the 187 miles 
laid from the Irish coast by the steamer 
Cambria last June. This will make the 
fifth Atlantic cable laid by the Commercial 
Cable Company. 
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Electrical Patents. 


Sterns F. Jones, of New York, N. Y., 
has assigned one-half interest in a patent 
to the Postal Telegraph-Cable Company, 
of New York, N. Y. (799,237, Septem- 
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construction, durable in use, efficient in 
operation, and comparatively inexpensive 
to manufacture. It comprises a tubular 
body having screw-threatled ends, screw 
caps for closing said ends, a zigzag fuse- 
support of non-conducting material with- 


TELEGRAPRY. 


ber 12, 1905). This invention relates to 
that class of apparatus in which two or 
more sets of signals are simultaneously 
transmitted on a single main line. The 
object of the invention is to increase the 
capacity of the telegraph circuits and also 
to improve the effectiveness of the trans- 
mitted signals. It consists of a suitable 
telegraph line or circuit, means for trans- 
mitting signals consisting of a source of 
short and rapid current alternations and a 
suitable transmitter for throwing said 
alternations onto the line in groups of 
varying length and sequence, and at a re- 
ceiving station a suitable relay in a 
balanced separate circuit and means for 
inductively connecting said circuit with 
the main and branch lines. 

Henry N. Snyder and Lewis A. Hardi- 
son, of Santa Paula, Cal., have invented 
an electric fuse (799,684, September 19, 
1905). This invention relates to improve- 
ments in mounts or holders for fusible 
conductors of electric cutouts, and par- 
ticularly to that class of such devices in 


ELECTRIC FURE. 


which the fuse is entirely enclosed and so 
mounted that it may be readily renewed 
when destroyed or damaged. The object 
of the invention is to provide a device of 
this character which will be simple in 


in the body, the support having a lon- 
gitudinal bore therethrough, electrical con- 
ductor terminals secured upon the ends of 
the support and having screw-threaded 
ends projecting through said screw caps, 
clamping nuts upon the outer ends of said 
terminals, a fusible conductor passing 
through the longitudinal bore and con- 
necting the inner ends of the terminals, 
and a liquid in the body surróunding the 
fusible conductor and the support. 
Walter W. Massie, of Providence, R. I., 
has patented a coherer (800,119, Septem- 
ber 19, 1905). This invention relates to 
coherers for use in wireless telegraphy. 
One of the objects of the invention is the 
provision of means for securing a wide 


COHERER. 


range of adjustment by having the filings 
containing-cup so shaped or formed as to 
obtain a variation of resistance. This 
is done in the present case by making the 
cup of progressively increasing cross-sec- 
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tional area from its bottom toward the 
top, so as to provide for a variation in 
upper surface area of the mass of filings 
and naturally for a variation in resistance. 
Another object is to provide a simple de- 
vice of this character which is effective 
in operation and wherein the parts can 
be readily assembled to present an 
operative organization and as easily sep- 
arated when occasion requires. It con- 
sists of a tube, a collar fitted to one end 
of the tube, a needle extending into the 
tube, and a carrier for the needle, having 
a threaded engagement with said collar, 
a conducting strip clamped to the collar 
by the needle carrier and notched to re- 
ceive the latter, a bridge to which the 
coherer is permanently connected, sup- 
ports to which the bridge is detachably 
connected, one of the supports constitut- 
ing a terminal, and a screw constitut- 
ing another terminal, electrically con- 
nected with the conducting strip. 

Peter Cooper Hewitt, of New York, 
N. Y., has assigned by mesne assignments, 
to the Cooper Hewitt Electric Company, 
New York, a patent on a lightning 
arrester (799,049, September 12, 1905). 
The characteristic possessed by the gas or 
vapor apparatus which has been patented 


LIGHTNING ARRESTER. 


to this inventor in a number of United 
States patents—for instance, certain 
patents issued on September 17, 1901, 
namely, the characteristic of possessing .& 
high initial resistance which has to be 
overcome before the apparatus will act as 
a true vapor conductor—may be made 
use of in providing a lightning arrester 
for electric circuits; and the object of the 
present invention is to disclose a mode of 
utilizing this characteristic for the pur- 
pose described. The invention consiste of 
a pair of electrical conductors forming 
the mains of an electric circuit, a light- 
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ning arrester connected with each member 
of the pair, each lightning arrester com- 
prising a pair of electrodes, at least one 
of which is vaporizable, enclosed in an 
hermetically sealed tube or container and 
a vapor intervening between the elec- 
trodes, the vapor in each container possess- 
ing an initial resistance incapable of 
being overcome by the normal line poten- 
tial, but capable of being broken down 
by an abnormal potential. 

Nathan W. Crandall, of Hartford, Ct., 


has assigned, by mesne assignments, to. 


the Perkins Corporation, Hartford, Ct., 
the interest in a patent obtained by him 
on an electric cutout switch (800,609, 
September 26, 1905). The invention re- 
lates more particularly to that class of 
electric switches which are commonly 
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ATTACHMENT PLUG AND RECEPTACLE. 


termed “cut-outs.” In this device a box 
or receptacle is employed into which a 
portable plug is inserted for the purpose 
of introducing into an electrical circuit 
any electric device (at a predetermined 
location) and in such manner that it can 
be readily and easily withdrawn or cut 
out at will. These receptacles are located 
at frequent intervals along an electrical 
circuit line to permit of the introduction 
and connection of portable plugs at any 
desirable points. The object of the in- 
vention is to produce a simple, compact, 
durable and efficient device of the char- 
acter described which can be cheaply 
manufactured and which will be prac- 
tically dustproof, the perforations in the 
escutcheon or receptacle cover, through 
which the portable plug is inserted, being 
automatically sealed when the terminal is 
withdrawn therefrom. The invention 
consists of a non-conductive receptacle 
provided with a perforated escutcheon- 
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plate, stationary terminals being located 
in this receptacle. A movable contact 
member is also located in the receptacle 
and is seated in a perforation in the es- 
cutcheon. A spring in the receptacle is 
arranged to normally hold the conductory 
member against the escutcheon-plate. A 
portable plug is provided with a guide-bar 
adapted to register with and pass through 
a perforation in the escutcheon and to 
move with and guide the terminal in its 
passage through the perforated escutcheon- 
plate to coactively move the movable con- 
tact member into contact with the sta- 
tionary terminals. 

Henry H. Cutler, of Milwaukee, Wis., 
has assigned to the Cutler-Hammer Manu- 
facturing Company, of Milwaukee, Wis., 
the patent on a multiple switch (799,721, 
September 19, 1905). This invention re- 
lates to a multiple switch, and more par- 
ticularly to a multiple switch designed 
for use in connection with rheostats. It 
has been proposed heretofore to associate 
the resistance of a rheostat with a plu- 
rality of switches, whereby the switches 
may be closed one at a time and in a 
definite order to cut out the resistance of 
the rheostat. The present invention is 
particularly designed for employment in 
connection with rheostats having this char- 
acteristic; and one of the objects of the 
present invention is to provide a means 


MULTIPLE SWITcH. 


whereby the operator is compelled to close 
all of the switches of the rheostat when 
starting a motor and prevent the leaving 


of any of the starting resistance in cir- 


cuit, whereby they might become over- 
heated and destroyed. In accordance with 
fhe present invention the multiple 
switches are arranged so that the same 
can be closed only in a definite order, and, 
furthermore, is provided a means whereby 
the switches are adapted to be main- 
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tained in a closed position and automatic- 
ally opened at the desired time. It fur- 
ther provides a means whereby before the 
switches will be retained in their closed 
position it is necessary that every one of 
the switches be closed. It consists of a 
plurality of switches arranged in a me- 
chanical series, of means for preventing 
the closure of the same except in a definite 
order, electromagnetic retaining mechan- 
ism for ‘holding said switches in a closed 
position, and means whereby the retain- 
ing mechanism will be operative only 
when the last switch of the series is closed. 

Peter Cooper Hewitt, of New York, 
N. Y., has assigned to the Cooper Hewitt 
Electric Company, of New York, a patent 
on a circuit controller (799,050, Septem- 
ber 12, 1905). This invention relates 
to an improved type of electric switch 
for controlling circuits in which currents 
of high potential or large quantity are 
carried. The invention is applicable to 
various different classes of electrical cir- 
cuits and has special advantages in con- 
nection with power circuits or circuits 
carrying currents of such voltage and 
quantity as to render it difficult to inter- 
rupt the main circuit connections by a 


CIRCUIT CONTROLLER. 


switch or circuit-breaker without undue 
sparking at the contact-plates. The 
significant feature of the switch is that 
of introducing into the circuit to be con- 
trolled the resistance of a gas or vapor 
electric apparatus under such conditions 
as will, for example, stop the current-flow 
in the circuit without the development of 
any deleterious sparking and without 
causing a dangerous rise of potential in 
any part of the circuit. It consists of a 
system of electrical distribution wherein 
an enclosed gas or vapor is included, or 
adapted to be included in the system, the 
method of rupturing a circuit carrying a 
current of high potential or large quantity, 
which consists in shunting a portion of 
the current through the conducting gas 
or vapor, thereby creating a path of deter- 
minate resistance in the shunt circuit, 
opening the shunted portion of the main 
circuit and afterward rendering the gas 
or vapor non-conducting with relation to 
the energy applied. 
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Studies of Luminescence. 

A further contribution is made here by 
Dr. E. L. Nichols and Mr. Ernest Mer- 
ritt to the study of luminescence. The 
phosphorescing substance used for these 
investigations was Sidot blende or phos- 
phorescent zine sulphide, which was 
caused to phosphoresce when excited by 
Roentgen rays or radiations from an elec- 
tric are. ‘The light radiated was ex- 
amined spectroscopically. It was found 
to vary in quality as the luminescence 
decayed, and seemed to consist of separate 
bands which responded differently to vari- 
ous excitations. The authors conclude, 
however, that the spectrum of each band 
does not change during the decadence, 
but that certain of the bands decay more 
rapidly than others. This would account 
for change in color of the light as the 
phosphorescence dies out. It is thought that 
the behavior of Sidot blende is typical, 
and that in no case of phosphorescence 
is there any change in the form of the 
spectrum. The authors are convinced 
that the use of the unaided eye in the 
study of luminescence may lead to serious 
errors because of the faintness of the light 
as the phosphorescence dies out.—Ab- 
stracted from the Physical Review (Lan- 
caster), October. 
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The Siemens & Halske Printing Telegraphic 
Apparatus. 

A description is here given by M. Emile 
Guarini of the printing telegraph lately 
brought out by Siemens & Halske, of Ber- 
lin. This is an automatic system re- 
sembling the Wheatstone in one respect, 
in that it requires first the perforating 
of a strip of paper, which is then passed 
through the sender. The perforator is 
a device resembling somewhat the type- 
writer, which punctures two holes for each 
letter, following an oblique line. The 
stvluses are operated by keys, and the 
paper is moved forward by a small electric 
motor. To enable the punctured strip to 
be read easily, the perforator prints the 
message on the strip at the same time 
it punctures it. The punctured message 
is placed in a transmitter, where it 1s 
drawn along by a motor in front of a 
system of eleven springs. As the punc- 
tured strip passes under these springs, 
two signals—one delayed slightly behind 
the other—are sent out, one being a posi- 
tive discharge, and the other a negative 
discharge into the line. There is, in ad- 
dition, a transmitting disc used for mak- 
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ing the signals more precise. This disc 
determines the duration of the discharge 
into the line. At the receiving end is a 
printing device driven in synchronism 
with the transmitter. Synchronism is 
maintained by an electromechanical gov- 
ernor. ‘The discharges into the line are 
received in a relay which operates an 
automatic receiver comprising a motor 
rotating at 2,000 revolutions per minute; 
four discs, two of which are for produc- 
ing rapid electrical discharges, and a type 
wheel, upon the periphery of which are 
distributed the letters of the alphabet. 
These letters are arranged in a spiral, so 
that the signals, as printed, will be equally 
spaced. Printing is accomplished photo- 
graphically by causing a discharge to take 
place when the signal to be reproduced is 
opposite the receiving strip.—dA bstracted 
from the Electrical Review (London), 
September 22. 
s 
The Walthamstow Electric Lighting and 
Tramways Undertakings. 

The Walthamstow Urban District Coun- 
cil’s tramway system was put into service 
last June, thus adding another much 
needed but long delayed improvement in 
the local traveling facilities of northeast 
London. In addition to its interest as 
one of the recent English tramways, it is 
the largest gas-driven station in England. 
The engine room contains thirteen gen- 
crating sets, each consisting of a Westing- 
house three-cylinder gas engine direct- 
coupled to a Helios direct-current dynamo. 
Seven of these sets comprise the older part 
of the plant, and consist of four 450-horse- 
power and three 250-horse-power units. 
Tl ese are utilized entirely for lighting 
purposes. ‘The six new units, three of 
which are intended for lighting and three 
tx operating the railway, are of the West- 
inghouse vertical,’ single-acting, three- 
cylinder type. ‘The cylinders are twenty 
inches in diameter, and have a stroke of 
twenty-two inches. Two nine-foot fly- 
wheels are fitted to each engine. They have 
an overload capacity of twenty-five per 
eent. Low-tension electric ignition is pro- 
vided. The ignition sets are made up of 
a small 200-volt motor driving a generator 
which gives eight amperes at three-six- 
teenths volt. These igniters may he 
coupled together through a common igni- 
tioa bar running the length of the station. 
The engines are started by compressed air, 
which is stored in tanks at 200 pounds 
pressure per square inch. The compressors 
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are driven by motors. The gas for driving 
the station is generated in eight producers 
of the Dawson type, arranged in two 
houses, each with a complete equipment of 
purifying plant and two gas-holders. The 
more recently equipped producer house 
contains four 350-horse-power generators, 
cach capable of consuming 500 pounds of 
Each generator 
is provided with three coke scrubbers, a 
washer and a sawdust scrubber. Each 
venerator house is provided with a twenty- 
five-foot gas-holder. These generators 
supply gas having one-fourth the thermal 
value of coal gas, at a cost of four cents 
per thousand cubic feet. The fuel con- 
sumption of the engines is said to be less 
than one pound per brake horse-power- 
hour. The railway section of the power- 
house is supplied with a traction battery 
and charging boosters. The lighting 
section also has a battery, though 
of smaller size. The overhead struc- 
ture of the railway is mostly of the 
bracket type. At the various termini, 
automatic trolley reversers are fitted. The 
trolley brackets dre used for suspending 
the street arc lamps.—A bstracted from the 
Electrical Review (London), Septem- 
ber 15. | 
@ 
An Blectrostatic Voltmeter for 200,000 
Volts. 

An electrostatic voltmeter for measur- 
ing high. potentials has been devised by 
M. M. Jona. The apparatus is of the 
balanced type, made in two styles—one 
for potentials not over 100,000, and the 
other for voltages up to 200,000. The 
moving parts of the two instruments are 
practically identical, the only difference 
being in the arrangement of the supports 
and the fixed electrode. The moving part 
consists of a metallic cross supported on 
jewels. To one of the horizontal arms 
is attached, by a thin wire, a movable 
plate. To the opposite arm and to the 
one standing vertical are attached movable 
weights, so as to adjust the sensitiveness 
of the instrument. The lower arm is used 
for supporting various weights, so as to 
change the range of the instrument. The 
movable plate hangs within a glass en- 
closure. For the lower voltages it is sur- 
rounded by a metallic cylinder, which 
maintains a uniform potential about it. 
Through the base of the glass containing- 
vessel passes a metallic connection to the 
second electrode or fixed plate. This plate 
ig mounted on an ebonite column held 
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in position at a sufficient distance from 
other metallic portions of the instrument 
to prevent sparks from jumping. The 
containing-vessel may be filled with oil 
if desired, but this has a disadvantage, 


since the dielectric constants of oils vary.. 


In the second instrument the movable 
portion is itself mounted on a tall ebonite 
column. The movable plate hangs within 
a glass vessel. The fixed plate is a sheet 
of tinfoil placed in the bottom of the 
vessel, and having no outside metallic 
connection. A second sheet of tinfoil is 
placed beneath the containing-vessel, and 
to this is attached one terminal of the in- 
strument. There is really no need for 
the inner sheet of tinfoil, but it is advan- 
tageous because it gives a more uniform 
distribution of potential within the vessel. 
The instrument is read by means of a 
long pointer attached to the metallic cross, 
and which swings over a fixed scale.— 
Translated and abstracted from L’Indus- 
trie Electrique (Paris), September 10. 
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The Cleaning aad Agglomeration of Ore 
Dust. 

A description is given here of a con- 
centrating and smelting plant at Niagara 
Falls which makes use of the Ruthenburg 
processes. The ore concentrated is a fine 
dust containing sand, which must be got 
rid of before it is a valuable product. 
The tailings are also valuable from the 
copper content. The first step in the proc- 
ess is to remove the sand. This is done 
bv means of a magnetic separator, which 
consists of a revolving electromagnet 
driven on a horizontal axis by means of 
an electric motor. Over this is placed a 
metal apron which, on one side, leads to 
- a bin for the concentrates, and on the 
other to a shallow trough into which the 
dust is fed. The dust is stirred and 
pushed along this trough by means of a 
conveyer. When the magnet is revolved, 
the magnetic particles of ore are attracted 
by it, and, as each pole approaches them, 
rise, stand on end, and then fall flat in 
the other direction, rising again as the 
next pole approaches. In this way, bv a 
series of somersaults, they march up the 
metallic apron in a direction opposite to 
the motion of the magnet, pass over the 
top, and fall into the concentrate bin. 
This concentrator is said to be very effect- 
ive in removing silicious matter and 
phosphorous impurities. After concen- 
tration, the ore, being in a powdered con- 
dition, requires special treatment before 
it is suitable for the smelter. This is ac- 
complished by means of the Ruthenburg 
electric melter, which has been described 
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recently. In brief, it consists of an elec- 
tromagnet having two cylindrical parallel 
electromagnets, the poles of which are 
eviindrical and arranged side by side. 
These poles also serve as the electrodes 
for passing heavy currents through the 
magnetic ore as it is passed between them. 
The particles of dust form bridges across 
the poles, through which the current flows, 
partially melting them, when they become 
non-magnetic and fall into a receiver 
placed below, in the form of beads.—.4 b- 
stracted from the Iron Trade Review 
(Cleveland), September 14. 
: e 

The Work of the Physikalische-Technische 

Reichsanstalt. 

The annual report of the work of the 
Physikalische-Technische Reichsanstalt, of 
Charlottenburg, has been issued. A di- 
gest of this is given here. This is the 
last report that will be signed by Presi- 
dent Friedrich Kohlrausch, as he retired 
at the end of March of this year. He 
has been succeeded by Professor E. War- 
burg. The report takes up in detail 
the work of the various departments 
of the institution, those of particular 
interest to electrical readers being the 
physical and electrical sections. The 
electrical researches have shown that 
the mercury and manganin standard 
resistances have been made practic- 
ally constant. As regards standard 
cells, the report is disappointing, as the 
troubles caused by the mercuro-sulphate 
do not at all appear to have been over- 
come. Von Steinwehr finds that the con- 
ductivity of a saturated solution of 
mercuroesulphate does not fluctuate as 
long as there is some non-hydrolyzed salt 
present. For this reason, among others, 
the Reichsanstalt opposed at St. Louis 
the proposal to adopt the Weston cell as 
a standard. It also held that this pro- 
posal was not consistent, since it required 
the adoption of three interdependent 
units. The polarization of the Clark cell 
is being investigated by Jaeger and Stein- 
wehr. Their results are in better agree- 
ment with theory than some previous re- 
searches. The polarization proves to be 
proportional to the current density. The 
anodic or cathodic polarizations are equal 
to one another and of opposite sign, and 
the currents for the rise and fall of polari- 
zation always ‘supplement one another. 


Cells containing coarsely grained salts 
polarize more than cells with fine grains 
of salt, but the difference disappears in 
a few days, when the larger crystals will 
be found to have increased in number at 
the expense of the smaller crystals. 


Kohlrausch and Griniesen have proved 
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that the empirical formula for the 
conductivity of salt solutions of mono- 
valent elements which was proposed some 
time ago can be applied to salts contain- 
ing bivalent and monovalent elements. 
At higher dilution the calculated con- 
ductivities are too great; and as regards 
salts of bivalent elements, the range of 
applicability is still more limited. Radium 
bromide behaves normally and similar to 
barium salts. Oxalates, particularly mag- 
nesium oxalate, show interesting peculiari- 
ties as regards conductivity and solubility. 
Magnesium oxalate is hardly soluble in 
water, which dissolves only one-third per 
cent of the salt; but, under certain cir- 
cumstances, it is possible to prepare solu- 
tions containing ten per cent of the salt, 
which solutions are therefore super-satu- 
rated 300 times. These solutions re- 
semble colloids somewhat. The tor- 
sion magnetometer of Kohlrausch, 
Holborn and Henning has been im- 
proved. It has been found that the 
new elevated and underground electric 
railways do not cause any magnetic dis- 
turbances at the laboratory. For 
the study of temperature radiation 
the “black body” is being improved, with 
the object of economizing electric current. 
Preliminary experiments with a black 
body consisting of incandescent oxides 
have not given satisfaction. The enquiry 
into the accuracy of the spectrobolometer 
has been satisfactory. Its results agree 
with Planck’s equation. Experiments on 
the stratification of the electric discharge 
have shown that the cross-section of the 
tube, or, in other words, the nearness of 
the glass walls, has a decided influence 
upon the stratification. The striz appear 
to represent a series of secondary cathodes 
which owe their existence to the dis- 
charge of negative electrons from the real 
cathode. In the electrical testing labora- 
tories a large number of scientific and 
commercial instruments have been tested, 
and an investigation into the constancy 
of commercial electricity meters has been 
made; but the reports are confidential. 
A Blondel oscillograph has been subjected 
to tests, and found satisfactory up to fre- 
quencies of 10,000. An investigation is 
being made into the distortion of electric 
waves of inductive circuits containing no 
iron. The Weston standardized cells owned 
by the Reichsanstalt have been tested 
again. The Reichsanstalt declares its 
preference for the Weston cell, but it re- 
grets that in the type furnished by the 
Weston Electrical Instrument Company 
some evaporation of water takes place. A 
modification has been devised which is 
free from this defect. A comparison of 
the wattmeter and ballistic methods of 
testing iron for hysteresis has been 
made. The same results were obtained 
with each method for densities of from 
4,000 to 16,000 per square centimetre. It 
was found that iron is not magnetically 
less soft to rapid current alternations than 
to continuous currents, and that the 
permeability does not become smaller 
at higher frequencies.—A bstracted from 
Engineering (London), September 8. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers, are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


In seventeen of the leading cities of 
the United States, outside of New York, 
the money expended for the construction 
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METER BILL ISSUED BY THE CLOQUET ELECTRIC COMPANY. 


of new buildings amounted to $50,000,000 
more than for the summer building sea- 
son of 1904. The opportunity for the 
installation of electric service in these 
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REVERSE SIDE OF CLOQUET ELECTRIC COM- 
PANY’S METER BILL. 

new buildings alone is certainly encourag- 

ing. Some electric companies have one 

man who watches the filing of plans and 

specifications, and, at the earliest pos- 


than going to a large first cost in in- 
stalling an isolated plant. 


The introduction of prepayment watt- 
meters will, no doubt, help considerably 
in increasing the popular use of elec- 
tricity, both for business and residence 
lighting. Between seventeen and eighteen 
years ago the first prepayment gas meter 
was built in England. Within the last 
decade over half a million prepayment 


gas meters have been built and sold in this 


country. Of the registering appliances 
which have been devised to increase the 
confidence of the purchaser that the sup- 
ply company was dealing fairly with him, 
nothing has so stimulated this confidence 
as the prepayment meter. The prepay- 
ment wattmeter is not only what many 
customers desire, but it is also a valuable 
asset to the supply company. The pur- 
chaser pays for what he receives, and the 
apparatus does away with bad bills and 
much of the chronic fault-finding which 
comes with all forms of public service. 


The following communication has been 
received from a person prominently en- 
gaged in the electrical development of 
central stations: 

“T notice with much pleasure your ‘New 
Business’ department you issued on Sep- 
tember 30, and desire to express my ap- 
preciation of your prompt action. 

“T believe you can make this section 
the most widely read and valuable section 
of vour paper.” 


The Cloquet Electric Company, Cloquet, 
Minn., has hit upon a good plan for keep- 
ing in the mind of the consumer the 
various advantages of the electric current. 


As each meter bill is presented, the cus- 
tomer is made acquainted with some new 
phase of the use of electricity. The ac- 
companying illustration shows the adver- 
tisement of an electric laundry iron, with 
a brief paragraph setting forth the need 
for such an apparatus. Another bill con- 
tains a description and an illustration of 
a very dainty electrical heater. Still 
another contains a description and an en- 
dorsement of an electric warming-pad, 
while another presents the attractiveness 
of an electrically operated chafing-dish. 
On the reverse side of the meter bill there 
is an illustration of the dials on the serv- 
ice meter. A careful explanation of the 
method of reading is added, and a com- 
pilation of the methods of charging is 
given. 


The Portland General Electric Com- 
pany, Portland, Ore., distributes an at- 
tractive bulletin calling attention, in 
various ways, to the utility of the electric 
service. [Illustrations are given showing 
store signs, electrical decorations, etc., 
and articles such as “Economy of Electric 
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A BULLETIN PUBLISHED ON THE PACIFIC 
COAST. 
Service in the Household,” “Useful Elec- 
tric Furnace,” “Electric Chafing-Dish 
Dainties,’? and Chain-Making by the 
Electric Process,” are included. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Pendant and Knife Switches. 


In addition to its well-known pendant 
push-button type, the General Electric 
Company, Schenectady, N. Y., is now 
manufacturing a pendant key-type switch. 
This form of switch is particularly de- 
signed for use where an inexpensive switch 


- Key-TyPE PENDANT SwITcup. 


is desired to control one or two incandes- 
cent lamps which are inaccessible, and 
which do not require a five or ten-ampere 
switch. It is neat in design and matches 
the company’s standard sockets and re- 
ceptacles. 


PusH-But1on PENDANT SWITCH. 


The pendant push-button switch is most 
useful in connection with temporary or 
permanent installations of incandescent 
or multiple arc lamps. It is also adapted 
for use with fan motors, as it locates the 
control of motors at the most advantage- 


Bary KNIFE SwItcn. 


ous points, regardless of the accessibility 
of the motor. 

In both types of switch the contact sur- 
faces are of ample size, and the mechanisin 
is dependable. The cireuit of the push- 
button switch is closed by pressing a but- 
ton at the bottom of the switch, and 


cpened by pressing the release button at 
the side. , 

The key switch operates on the same 
principle as a standard key socket. 

The standard finish of all the company’s 
pendant switches is polished brass. 

Another specialty in switches which the 
company has recently placed on the 
market is the double-pole, fifteen-ampere, 
125-volt baby knife switch shown here- 
with. This switch follows the design of 
the large punched clip switches, and is 
neat, durable and compact. 


A New Holophane-Pagoda Ball. 


The new Syracuse (N. Y.) court house, 
upon which will be expended something 
like $1,000,000, and which will contain 
every modern advantage known to the 
architect, will exemplify, it is claimed, the 
latest ideas on the subject of illuminating 
engineering. The engineers and archi- 
tects in charge of the building have deter- 
mined to utilize to the fullest extent the 
advantages of economy which may 
be obtained through modern light- 
ing methods. It is interesting to 
note that the new Holophane-Pagoda 
ball, which has recently attracted 
much attention among architects and 
engineers, has been adopted as a standard 


HoLoPHANE-PaGopDa BALL. 


in six-inch, seven-inch and eight-inch 
sizes, no less than 900 of these being used 
on the decorative chandeliers. In cases 
where a larger ball was necessary, and 
where, owing to the fact that the Holo- 
phane-Pagoda balls were not manufac- 
tured in such sizes, a ground glass ball 
has been specified. For what might be 
called the “useful light” fixtures, Pagoda 
reflectors have been specified in each case, 
over 2,000 being employed. About 1,000 


Pagoda balls are to be furnished with a 
handsome cut-glass star on the bottom, 
which will add greatly to their appear- 
ance without detracting from the illumi- 
nating value. The accompanying illustra- 
tion is a reproduction of the standard 
six-inch Holophane-Pagoda ball. 


Automatic Belt-Tightening Idler. 

The accompanying illustration shows a 
newly designed belt-tightening attach- 
ment for the standard Crocker-Wheeler 
form L motor manufactured by the 
Crocker-Wheeler Company, Ampere, N. J. 
This tightener may be used wherever the 
limited centre distances between pulleys 
require an increased belt contact on the 
pulley surfaces. 


The device is so designed and supplied 
to the customer that it may be attached 
at any time to any form L motor having 
a rear end shield. Its principal parts are 


AUTOMATIC BELT-TIGHTENING IDLER. 


the idler pulley, arm and block, spring- 
stud and block, and the adjustable spring 
and hook for connecting them. 

The idler pulley and arm are pivoted 
on a stud which may be screwed into 
either of the two tapped holes in the block. 
The block itself may be attached to the 
motor in any of the four positions by a 
special screw replacing any one of the 
four machine screws holding the rear 
shield to the motor frame. Eight loca- 
tions are thus afforded for the pivot of 
the idler arm. 

It is a comparatively simple matter to 
judge as to which one of the locations 
should be used for any given arrange- 
ment of the belt, bearing in mind, of 
course, that the idler pulley must rest on 
the slack side of the belt. The stud to 
which the spring is anchored may, in like 
manner, be screwed into either one of 
two holes in the block, similar to the one 
just described, and this block may be 
mounted in any one of the three remain- 
ing positions around the rear shield. The 
position which should be used will depend 
upon the way the idler pulley rests on the 
belt. 

When the parts are in position, further 
adjustment may be obtained by screwing 
the hook in and out of the spring before 
hooking on to the attachment. Adjust- 
ment for stretch of belt may also be 
readily made in this manner at any time. 
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A New Electrical Measuring 

Instrument. : 
It has been the practice to support the 
moving system of measuring instruments 
of the permanent-magnet, moving-coil 
type, when applied to switchboard and 
similar work, upon hardened steel pivots 
in jeweled bearings, and to conduct the 


Fig. 1.—SWITCHBOARD INSTRUMENT. 


current into and out of the moving coil 
by means of spiral springs. 

To remedy several defects alleged 
against this type of instrument, the Sim- 
plex Company, 60 Nassau street, Newark, 
N. J., has brought out a permanent mag- 
net suspension instrument which is en- 
tirely free from these defects. Fig. 1 
illustrates the common switchboard form 
of this type and Fig. 2 illustrates the 
double portable instrument. The general 
internal mechanism is shown in Fig. 3 
and Fig. 4, of which the former is a top 
view looking down on the instrument scale 
(the case and cover being removed), and 


Fic. 2.—DousBLE PORTABLE INSTRUMENT. 


the latter is a section somewhat enlarged 
on AB of Fig. 3. 

By referring to these figures it will be 
noted that the instrument involves a 
horseshoe permanent magnet having four 
flat soft-iron pole-pieces and a flat disc 
soft-iron core. The moving system con- 
sists of a flat rectangular coil wound on 
a damping frame, supported above and 
below by straight band conducting fila- 
ments which are attached through a yield- 
ing support to insulated bridge-pieces. The 
pole-pieces, core, bridge-pieces and seale 


ELECTRICAL REVIEW 


are all supported by a one-piece structure, 
rendering their mutual alignment per- 
manent. The pole-pieces fit tightly into 
recessed slots in the magnet ends, and per- 
fect magnetic contact results. The mag- 
net is secured in place by cotter pins 
tightly driven into the pole-pieces. 

The filaments, which serve the triple 
purpose of supports, electrical conductors 
and retarding springs, are made 


Fic. 3.—CasE AND COVER REMOVED. 


from a highly resilient bronze alloy 
of good conductivity, low tempera- 
ture coefficient and high tensile strength. 
They are non-oxidizable and so propor- 
tioned that they radiate easily the heat 
generated in them at maximum reading. 

The yielding support mentioned above 
is an important feature of the device, as 
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Fia. 4.—SECTIONAL VIEW AND PROJECTION. 


it protects the moving system from dam- 
age by jar or continued vibration, and 
corrects for the change in the length of 
the filament due to change in temperature 
or angular movement of the moving coil. 
The pull upon the filament is so regu- 
lated that the latter is kept perfectly taut, 
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and the moving system being balanced, 
the instrument may be operated in any 
position. The flat moving coil with its 
particular arrangement of magnetic-air 
gaps has its entire coil surface active, 
thus allowing a lighter coil than would 
otherwise be necessary. 

The magnet is assembled with its pole- 
pieces and core before ageing, and the 
latter is not again removed, the front ar- 
rangement of the parts being such that 
the moving coil may be readily assembled 
or removed without disturbing any of the 
other parts. The magnet is made up of a 
high-grade Swedish magnet steel, notable 
for its strength and permanence, and is 
thoroughly treated and aged by special 
processes. 

In operation the instrument behaves like 
a pivot and jewel-supported moving coil 
instrument, with the absence of friction. 
It may be subjected, the maker states, to 
unusually severe jars or vibration without 
damage and will operate perfectly under 
all atmospheric conditions. 


Electrolytic Production of Oxygen 
and Hydrogen. 

A new electrolyzer brought out by the 
Oerlikon Company, of Ziirich, Switzer- 
land, for decomposing water into oxygen 
and hydrogen is described in the Elec- 
trical Engineer (London), September 15. 
This electrolyzer is said to avoid many 
of the disadvantages of earlier types. Cast- 
iron electrodes are used, and between 
them are located resistant diaphragms, 
which act as insulators. The cells are 
connected in series, and a ten per cent 
solution of potassium carbonate is used 
as the electrolyte. The gases pass through 
openings in the plates into two separate 
pipes, and, together with a part of the solu- 
tion, are carried into the separators, where 
the gas is freed from the water, which 
flows back into the apparatus through a 
common pipe. It is said that gas can be 
evolved under a pressure of 2.5 metres of 
water. The oxygen obtained is ninety- 
nine per cent pure, and the hydrogen, 
ninety-nine per cent. The pressure re- 
quired is about 2.7 volts per chamber, but 
after being in use for some time, the tem- 
perature rises about sixty degrees centi- 
grade, and the voltage falls to 2.3. The 
only attention required during operation 
is a renewal of the water. Four kilowatt- 
hours are required to produce one cubic 
metre of gas. At one cent per kilowatt- 
hour, one cubic metre of gas, consisting of 
one-third oxvgen and two-thirds hydrogen, 
costs four cents. 
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An Electric Micrometer. 

At a recent meeting of the Royal So- 
ciety, of London, Dr. P. E. Shaw pre- 
sented a paper describing an electric 
micrometer adapted to measure exceed- 
ingly small distances. The following ab- 
stract of this paper was given in Nature, 
September 14: 

There is no finality in experimental 
measurement. In physics it is a common 
experience for a present-day worker, with 
better appliances and a wider horizon than 
his forerunners, to surpass all previous 
experimental work in accuracy. As know!- 
edge increases it becomes more minutely 
exact, and nowadays the physicist has 
often to measure lengths much less than 
anything visible in any microscope. 

There are various means of measuring 
small distances. We will take them in 
order, commencing with the least sensi- 
tive: (1) The unaided eye can not per- 
ceive much less than 1/10 millimetre. (2) 
With the aid of the microscope the eve 


ELECTRICAL REVIEW 


down the long arm of a second lever. This 
process is carried on through six levers, 
which all rest under their own weight on 
the blocks shown. The last lever carries 
a measuring point P, just above which 
is a measuring surface Q. If the joint 
leverage of the lever system be 2000/1, 
an upward movement of the screw po'nt 
M by 1/1000 millimetre produces an up- 
ward movement of P by 1/2,000,000 milli- 
metre. 

As a simple example, suppose we wish 
to find the thermal coefficient of expan- 
sion of the rod R, we proceed thus: bring 
P and Q into contact. The screw M is 
worked up, while a telephone (Tel.), in 
the electric circuit shown, is on the ob- 
server's head. When P touches Q a cir- 
cuit’ is completed, and the telephone 
sounds. Read the graduated disc N. Now 
lower the temperature of R by any de- 
sired amount, taking care that little or 
no heat reaches the pillars F’ or any part 
but R. R contracts, and by working 


ELECTRIC MICROMETER. 


can see as little as 1/5000 millimetre. (3) 
The measuring machine used for engi- 
neering gauges will detect differences of 
1/8000 millimetre. (4) By using inter- 
ference bands of light we can perceive 
movements of 1/100,000 millimetre. (5) 
In the optical lever a beam of light falls 
on a pivoted mirror; if a body push the 
mirror at a point very near the axis of 
that pivot the beam of light is deflected 
by a large angle. By this means a move- 
ment of the body by 1/400,000 millimetre 
may be detected. (6) The most modern 
and sensitive method, the electric microm- 
eter, is due to Dr. P. E. Shaw, who pro- 
duced it in 1900, and has improved it 
until he can now measure less than 
1/2,000,000 millimetre. The nucleus of 
the apparatus is shown in the figure. A 
fine screw M has a graduated head N. The 
screw in rising pushes up the long arin 
of a lever pivoted at B. - The short arm 
of the lever falls, and in so doing lets 


screw M up the observer causes P to 
touch Q again; the telephone sounds, and 
N is again read. The expansibility can 
thus be found, when we know the move- 
ment of P and the change in temperature. 


The screw, the levers, and the frame F — 


are all carried by a massive girder 1. The 
whole is surrounded by a box thickly 
wrapped in felt to minimize temperature 
changes, and is suspended by long rubber 
cords from the ceiling, to insulate the 
measuring apparatus from vibration. 

The screw M is not touched by hand, 
but is worked by a pulley cord of rubber 
which passes from a hand pulley around 
pulley O. This is done to avoid the com- 
paratively rough touch and tremor of the 
hand. There are many precautions as 
to shape, size, cleanliness, and other mat- 
ters which must be observed. 

The smallest measurements ever yet 
made, viz., 1/2,000,000 millimetre, were 
in connection with the movements of a 
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telephone diaphragm. The problem was 
to find what movement of the diaphragm 
produces a sound which is only just’ 
audible. . 

This is done as follows: place a tele- 
phone to the ear and pass through it a 
steady current. On stopping the current 
a sharp sound is heard in the telephone. 
Alter the strength of the current until 
when it is stopped the sound can only just 
be heard. Observe on a galvanometer the 
strength of that current (c). Next put 
the telephone in the electric micrometer 
in place of the rod R, pass the current 
(c), and measure the movement of the 
diaphragm in the usual way. This move- 
ment then produces a sound in the tele- 
phone which is just audible. 

Another use of the instrument is to 
measure the sparking distance between two 
surfaces, the potential difference of which 
is known. The surfaces used are P, Q 
in the figure. Suppose the potential dif- 
ference between these surfaces is very 
small, say 1/1000 volt. Find the con- 
tact position as above, and draw P away 
from Q. Now make the potential differ- 
ence between P and Q equal to one volt. 
On making P approach Q the contact po- 
sition has changed by an amount D. 
Thus the sparking distance for one volt 
is D (supposing the spark distance for 
1/1000 volt is negligible). This is found 
to be about 1/100,000 millimetre. 

In problems on the constitution and 
molecular properties of matter there are 
obvious possibilities before this appara- 


tus, for by it we can bring two surfaces 
of any hard metal to molecular distance 
(or less) from one another, and keep 
them there while any desired physical 
change is produced in the surfaces or in 
the medium surrounding them. 


The Annual Banquet of the Cutlers 
Company. 

Mr. William F. Wagner, general mana- 
ger of William Jessop & Sons, Limited, 
in the United States, together with Mr. 
Edward L. Hand, Philadelphia represen- 
tative; Mr. E. W. Salisbury, of Warren, 
Salisbury & Nightingale, Providence 
agents; Mr. R. B. Ridgley, Detroit repre- 
sentative; and Mr. F. W. Babcock, of 
Providence, R. I., a member of the 
Standard Oil Company, sailed on the 
Cunard steamer Caronia on October 3 to 


attend the 282d annual gathering of the 
Cutlers Company, at the banquet in Shef- 
field, on October 12. On this occasion Mr. 
Sydney Jessop Robinson, managing direc- 
tor of William Jessop & Sons, Limited. 
will be installed as master cutler, a posi- 
tion of honor and social and commercial 
influence. 


Vol. 47—No. 16 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MEXICAN LIGHT COMPANY’S PLANS—The shareholders of 
the Mexican Light and Power Company, at a special meeting held 
at the Bank of Montreal, Montreal, Canada, ratified the plan of 
the board of directors to increase the capital stock of the company 
from $12,000,000 to $16,000,000. The additional $4,000,000 will be 
used to secure control of two of the largest lighting companies in 
Mexico. 


EXTENSIVE MERGER OF OHIO AND INDIANA LINES—It 
has been announced that a large number of the interurban electric 
railroads of Ohio and Indiana are being merged by Philadelphia 
capitalists. Two holding companies are to be formed—one in Ohio 
and one in Indiana. Hugh J. McGowan, president of the Indiana- 
polis Terminal Traction Company, will be at the ‘nead of the In- 
diana holding company, and J. C. Schoepff, president of the Cin- 
cinnati Traction Company, will be at the head of the holding 
company for Ohio. Fifty million dollars is said to be Involved. 


ANIMAS POWER COMPANY INCORPORATED—Articles of 
incorporation of the Animas Power Company, Denver, Col., have 
been filed with a capital of $3,000,000. The incorporators are 
Leonard E. Curtis, O. B. Willcox and Henry Hine. The powers of 
the company are to promote and own water rights, to sell water, 
to manufacture power and sell it, to build ditches, dams, and tele- 
phone and telegraph lines. The directors for the first year are 
Henry Janeson, S. Z. Mitchell, B. Frank Schmid, John H. Holliday, 
Leonard E. Curtis, Henry Hine, Irving W. Bonbright, O. B. Will- 
cox and J. Arthur Campbell. 


NEW YORK CITY EXPERIMENTAL MUNICIPAL LIGHT 
PLANT—New York city will have its first municipal light station 
completed at an early date, if the present rate of progress continues. 
The station is building on Delancey street, under the approach to the 
Williamsburg bridge. With the lighting station, the city is building 
an incinerator. The fuel to be used will be the quantities of waste 
paper and other rubbish gathered by the street cleaning department. 
The light plant will have a capacity of about 400 horse-power, and 
will light the Williamsburg bridge. It is possibie that a surplus 
will be available, and this will be used to illuminate some of the 
schoolhouses which have been built at various places in the vicinity. 


INDEPENDENT TELEPHONE COMPANIES’ MERGER—The 
organization has been announced of the United States Independent 
Telephone Company, the purpose of which is to unite in connecting 
systems the various independent plants throughout the country. 
Thomas W. Finucane is the president of the new company. Among 
the directors are Adolphus Busch, Walter B. Duffy, George Eastman, 
August Gehner, Robert C. Hall, William H. Page, Hendrick S. Holden 
and Hiram W. Sibley. President Finucane is quoted as saying that 
the company possesses franchises which will allow the installation 
of a plant with a present capacity of 225,000 telephones, and an ulti- 
mate capacity of 750,000 telephones, in New York city and the tribu- 
tary districts which environ it. The company has authorized its 
collateral mortgage of $25,000,000, and the underlying securities will 
comprise the control, it is said, of the Stromberg-Carlson Telephone 
Manufacturing Company, of Rochester, N. Y. The company also 
controls the New York Independent Company. The auditing advisers 
will be Haskins & Sells, of New York. 


THE HOLLAND ELECTRIC ROAD—The Holland-American Con- 
struction Company, a brief mention of which was given last week, 
has been incorporated and will begin building, at an early date, a 
railroad from the German frontier to the North Sea. It has been 
stated that the railroad will cover some 115 miles. It is understood, 
however, that the present intentions are to develop about forty-two 
miles of road. There is opportunity for making further extensions 
when this shall be deemed advisable. Freight anc passengers will 
Le carried, and although it has been stated that a speed of sixty 


miles per hour would be adopted, it is unlikely that so high a speed 
will be inaugurated. The board of directors includes the following: 
George C. Smith, vice-president of the Security Investment Com- 
pany, Pittsburg, Pa.; Walter D. Updegraff, of the same company; 
Newcomb Carlton, fourth vice-president of the Westinghouse Elec- 
tric and Manufacturing Company; Joseph H. Lukach, a director of 
the British Westinghouse Electric and Manufacturing Company, 
Limited; John F. Alden, at one time connected with the American 
Bridge Company. Mr. Alden, J. G. Kaelber, Charles H. Palmer and 
John H. Beckley have sailed for Europe. It is understood that the 
enterprise will represent an expenditure of not far from $5,000,000. 


HELENA LIGHT AND RAILWAY COMPANY—The Helena 
Light and Railway Company is the new name for the Helena Light 
and Traction Company, Helena, Mont., a certificate of incorporation 
having been filed with a capital stock of $1,500,000. The new con- 
cern is to have its main office at Hartford, Ct., and is given authority 
to purchase, lease, construct or otherwise acquire and operate by 
electrical or other power, street and interurban railways for the 
transportation of passengers, mail, express, merchandise or other 
freight, and to purchase or otherwise acquire lines; to operate. 
invest in or control any amusement or recreation park or other 
enterprise designed to develop or increase the business or patron- 
age of any railway operated or controlled by the company. 
Authority is also given the company to manufacture and supply elec- 
tricity, illuminating and other gases, and steam for light, heat and 
power; to appropriate and supply water and water power and 
utilize it for any purpose; to generate and dispose of power and 
energy in any form, and to purchase and develop mines. The 
incorporators are Lewis Sperry, South Windsor, Ct.; Harry W. 
Reynolds, East ‘Haddam, Ct., and Warren B. Johnson, Enfield, Ct. 
Mr. Sperry is president, and Mr. Johnson, secretary, of the company. 


EDUCATIONAL. 


ARMOUR INSTITUTE OF TECHNOLOGY—The Armour Insti- 
tute of Technology, Twenty-third and Armour avenues, Chicago, 
Ill., is offering evening classes for the session of 1905-1906 in 
mechanical, electrical, telephone, civil, chemical and fire-protection 
engineering, with drawing, practical shop work and mathematics. 


FOUNDER’S DAY AT LEHIGH UNIVERSITY—Lehigh Uni- 
versity, Bethlehem, Pa., held on October 12 the twenty-sixth cele- 
bration of Founder’s Day. The Founder’s Day address was delivered 
by the Hon. Hampton L. Carson, attorney-general of Pennsylvania, 
Dr. Henry Sturgis Drinker was inaugurated as president of the 
university, the installation address being delivered by Mr. Robert 
H. Sayre, president of the board of trustees. The new president 
was greeted, on behalf of the alumni, by Mr. Frank P. Howe. 
Among the ceremonies was the turning the sod for Drown Hall. 


THE BROOKLYN INSTITUTE OF ARTS AND SCIENCES—The 
prospectus for 1905-1906 of the Brooklyn Institute of Arts and 
Sciences has been issued. Mr. William D. Sargent is president, and 
Mr. Frederick V. Henshaw, secretary of the department of elec- 
tricity. The following course has been outlined for the departinent 
of electricity: (1) a series of illustrated lectures on electrical engi- 
neering; (2) a course of six illustrated lectures on electrodynamics 
or the relation of magnetism to electricity; (3) a course of six illus- 
trated lectures on physical chemistry; (4) a course of six illustrated 
lectures on electrolytic dissociation and deposition of metals by the 
electric current; (5) a course of six illustrated lectures on the 
elements of magnetism and electricity; (6) visits to important 
electrical power stations and works. The collection of eiectrica! 
apparatus belonging to the department has been transferred to 
the museum building, and important additions have been made to 
it during the past few weeks. 
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TELEPHONE AND TELEGRAPH. 


HAZLETON, PA.—The Bell Telephone Company has begun work 
on an automatic exchange in McAdoo. 


WEST UNION, IOWA—A new farmers’ line, running southeast 
of West Union, has been placed in operation. 


PHILADELPHIA, PA.—A telephone company has opened an 
exchange with twenty subscribers at Fleetwood, Pa. 


SARATOGA SPRINGS, N. Y.—The Commercial Union Tele- 
phone Company is extending its line to Victory Mills. 


BRIDGETON, N. J.—Williamstown’s new rural telephone sys- 
tem now includes nearly one hundred subscribers, the circuits ex- 
tending to Sicklerville, Cross Keys, Turnerville, Janvier and Cecil. 


OGDEN, UTAH—The new lines of the Independent Telephone 
Company are now constructed as far as Riverdale and are being 
continued to Roy, where a number of instruments are being in- 
stalled. 


OSWEGO, N. Y.—The Ontario Telephone Company has awarded 
the contract for erecting its new building to A. Paine & Son, the 
contract price being $20,000. The structure is to be thoroughly 
modern. 


HATTIESBURG, MISS.—The Jones-Winters Telephone Syndi- 
cate, which was recently granted a franchise for an underground 
telephone system in Hattiesburg, has filed with the city council its 
acceptances of the franchise, and work on the system will com- 
mence at once. 


RICHMOND, VA.—The Spotsylvania Telephone Company will 
soon extend its line from Massaponax to Summit station, on the 
Richmond, Fredericksburg & Potomac Railroad. At the last meet- 
ing of the stockholders of the company, George W. Perry was chosen 
president in the place of James P. Turnley, who declined reelection. 


KEYSER, W. VA.—The Piedmont & Keyser Telephone Company 
has sold its entire system to the Chesapeake & Potomac Telephone 
Company, of Baltimore, for the sum of $20,500 cash. This company 
has an important system, covering several counties in West Virginia 
and territory in Maryland adjoining. The Chesapeake & Potomac 
company has now under way a line from Cumberland to Oak- 
land, Md. 


GREENFIELD, MASS.—The Heath Telephone Company has pur- 
chased all the property of the Rowe Telephone Association, the 
change of management to go into effect October 1. A number of 
new subscribers will be connected with the system in Rowe as soon 
as the change is made. The Heath company is making extensions 
in Colrain, Buckland, Charlemont and Hawley, and by October 1 
its subscribers will probably exceed 750. 


NEW HAVEN, CT.—The American Telephone and Telegraph 
Company has a force of men laying underground wires for its long- 
distance system in the town of Orange. All the needed rights of 
way have been secured. The Orange section of the conduit will be 
practically six miles long, and it will contain ninety wires. When 
the Orange contract is finished the company’s long-distance wires 
between New Haven and New York will all be underground. 


WINONA, MINN.—The Western Wisconsin Telephone Company 
has started work on the new Stevenstown telephone ‘line and will 
build twelve miles this fall, opening a new territory between Gales- 
ville and La Crosse County, connecting with the long-distance lines 
of the Winona Telephone Company. The Western Wisconsin com- 
pany has put up over a hundred miles of line this year. The Winona 
Telephone Company is rebuilding its lines along Washington and 
Huff streets leading into Winona from the south. 


TRENTON, N. J.—Plans are under way for a reorganization of 
the Inter-State Telephone Company, which has a local system at 
Trenton, N. J., and long-distance lines reaching to other points in 
New Jersey and Pennsylvania. The company has outstanding bonds 
of $1,913,000; bonds sold and to be issued, $400,000; interest due 
and floating debts, $200,000; total bonds and debts, $2,513,000. It 
is proposed to issue $1,000,000 five per cent first mortgage bonds, 
$4,000,000 general mortgage bonds and $600,000 in stock. 


SEATTLE, WASH.—General Manager E. E. Webster, of the Inde- 
pendent Telephone Company, has. signed $1,000,000 in debenture 
bonds, issued by the company, which have been sold. The money 
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will be used in perfecting a long-distance system, covering every 
part of the northwest from Portland on the south to Vancouver 
and Victoria, British Columbia, on the north. The local company has 
perfected an arrangement with the Independent company at Port- 
land, whereby it will be brought into the combination. 


BELLEVUE, OHIO—A large telephone deal, which has been pena- 
ing for some time, was consummated recently, when Frank A. Knapp, 
of Bellevue, purchased from local parties the controlling interest 
in the Local Telephone Company and the Bellevue Home Telephone 
Company. The Local Telephone Company operates in Huron and 
Crawford counties and has 4,200 telephones in use and over 200 
miles of toll lines. It is understood that associated with Mr. Knapp 
are some of the strongest independent telephone interests in the 
state. The deal carries with it the control of telephone properties 
representing an investment of over $400,000. 


NEW YORK, N. Y.—Following their reduction of rates in Man- 
hattan and Brooklyn last spring and more recently in The Bronx, 
the New York Telephone Company and the New York & New Jersey 
Telephone Company announce a new schedule of discounts which 
became effective on October 1, 1905. The discount will be allowed 
on toll messages when contracted for in advance, sent from any 
subscriber’s station in any exchange district of the city of New 
York (which includes all the boroughs) to all other stations in 
any other designated district in the city of New York. The sub- 
scriber may also select not more than three stations in the exchange 
district so designated, and all messages sent from them to his sta- 
tion will be subject to the discount, which is as follows: on a 
guarantee of twenty-five messages a month, ten per cent; fifty 
messages twenty per cent; 100, thirty per cent, and 200, forty per 
cent. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


NEW YORK, N. Y.—The Rooney Electric Lamp Company has 
been incorporated with a capital of $50,000. The directors are J. J. 
Rooney, Scarsdale; F. J. Rooney, John Rooney, Brooklyn. 


PORTLAND, ME.—Deane & Company has been incorporated to 
deal in electrical supplies, etc., with a capital of $25,000. Frank G. 
Deane, of Cheltenham, Pa., is president, and Charles H. Tolman. 
Portland, Me., is treasurer. 


BOSTON, MASS.—The Ajax Electric Manufacturing Company 
has been organized to deal in electrical goods, with a capital of 
$5,000. The president of the company is Charles C. Walker, Boston. 
and the treasurer Frederick E. Smith, Boston. 


SPRINGFIELD, OHIO—Articles of incorporation have been 
issued to the Selective Telephone Manufacturing Company. The 
company is capitalized at $60,000. Its members are James M. 
Brailey, of Toledo, and C. D. Juvenal and William M. Bruce, Jr.. 
of Springfield. 


SOUTH BERWICK, ME.—The Standard Magnet Wire Company 
has been formed to manufacture and deal in insulated wire for 
interior telephone service. The capital is $25,000, and the officers 
are: president, William Thompson, of South Berwick; treasurer. 
William Thompson. 


WEEHAWKEN, N. J.—The Schmidt-Wilckes Company has been 
incorporated to manufacture telephones, electrical appliances and 
electrical machinery. The capital is $100,000, and the incorporators 
are Lambert Schmidt, Weehawken, N. J.; Felix Wilckes, Ferdinand 
Wilckes, Brooklyn, N. Y. 


ST. LOUIS, MO.—The Woolley Electric Company has filed papers 
of incorporation in the recorder’s office and will at once proceed to 
manufacture electrical devices of all kinds. The officers of the 
company are Fred Essen, president; E. C. Hencken, vice-president, 
and W. D. Woolley, secretary and treasurer; and it is operating 
with a capital of $25,000. 


ALBANY, N. Y.—The Holland-American Construction Company, 
of Rochester, has been incorporated to construct railways, power and 
electric plants, canals and other public works. The capital is 
$1,000,000, and the directors are: Newcomb Car.ton, New York: 
George C. Smith and Walter D. Updegraff, Pittsburg, Pa.; Joseph 
H. Lukach, London, England; John H. Beckley, Chas. H. Palmer. 
J. George Kaelber, John F. Alden and George C. Ruell. of Rochester. 
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ELECTRIC LIGHTING. 


MINNEAPOLIS, MINN.—An electric light plant will be estab- 
lished at Mahnomen. 


ALBANY, N. Y.—The Chatham Electric Light Company has 
extended its line to Ghent. 


BANGOR, ME.—Charles E. Capen has been granted a franchise 
for an electric light and power plant. 


ROCKVILLE, IND.—T. R. Calvert has been awarded the con- 
tract for the electric light plant at Dana. 


PAULS VALLEY, I. T.—St. Louis capitalists have purchased the 
electric light plant and will at once enlarge it. 


PHILADELPHIA, PA.—Myerstown is to have electric lights, 
to be supplied by feed wires run from Lebanon. 


BOSTON, MASS.—The Dexter Electric Light Company, of Dexter, 
Me., has sold its plant and business to N. Curtis Fletcher, of Boston. 


AUBURN, CAL.—At a meeting of the city trustees it was de- 
cided to sell the old gasoline street lights and install electric arc 
lights. 


GREENSBORO, N. C.—The Greensboro Electric Company has 
{improvements to its plant underway, requiring the expenditure of 
$50,000. 


ST. CATHERINES, ONTARIO—The Cataract Power Company 
has been granted a twenty-five-year franchise by the St. Catherines 
city council. 


CLINTON, [OWA—The Clinton Gas, Light and Coke Company, 
at an expense of more than $30,000, will reequip its entire electric 
lighting plant. 


DETROIT, MICH.—The Detroit Edison Company has acquired 
the Grosse-Pointe Farms electric lighting plant, which supplies a 
suburb of Detroit. 


LANSING, MICH.—The Piatt Power Company, of Lansing, has 
purchased the water privilege at Grand Ledge and will erect a 
power-house there. 


VINTON, I[OWA—The Zinn Electric Light and Power Company, 
of Oxford, has purchased the electric light plant at Anamosa and 
will operate the same. 


PATERSON, N. J.—The Rockland Electric Company is running 
a new line between Mahwah and Monroe, which will take in the 
mountain road to Ramapo. 


BUFFALO, N. Y.—The Niagara, Lockport & Ontario Power Com- 
pany has been granted a franchise by the town board of Newstead 
for a transmission line through that town. 


OROVILLE, CAL.—The Oro Light, Water and Power Company 
is making arrangements for the immediate construction of a power 
plant near Pentz and a pole line to Oroville. 


MAYFIELD, CAL.—The municipal electric light system has been 
abandoned and the town trustees are preparing to contract with a 
San Jose concern to furnish power for street illumination. 


MOUNT STERLING, KY.—Cincinnati capitalists have closed a 
contract with J. W. Riley, of Morehead, to erect a modern electric 
light plant in that city at once. The plant will cost $15,000. 


BINGHAMTON, N. Y.—The trustees of the village of Port Dickin- 
son have closed a contract with the Binghamton Light, Heat and 
Power Company for electric light service for the village streets. 


ELLICOTT CITY, MD.—Arrangements have been made between 
the Howard County commissioners and the Patapsco .Electric Light 
and Manufacturing Company for the placing of lights in Elkridge. 


SIOUX FALLS, S. D.—The Sioux Falls city council has decided 
to make a contract with the Sioux Falls Electric Light and Power 
Company for furnishing the power necessary for street lighting. 


MEREDITH, N. H.—The directors of the newly organized Mere- 
dith Electrice Light Company, residents of Providence, R. I., have 
decided to increase the capital stock of the company from $9,009 
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to $16,000, and to change the system to an alternating one. The 
power-house at Meredith will be done away with, and power brought 
from Laconia. 


ROCKVILLE, MD.—At a special meeting of the mayor and 
council of Rockville a contract was entered into with Anderson 
Offutt, H. Worthington Talbott and David M. Munro for the rehabili- 
tation of the lighting plant. 


HAMILTON, OHIO—The board of directors of the Hamilton 
Gas and Electric Light Company has passed a resolution ratify- 
ing the expenditure of $250,000 in improvements on the electric 
light plant and the Otto Coke Works. 


BIRDSBORO, PA.—The Birdsboro Electric Light and Power 
Company will erect a power plant along the Schuylkill road, and 
secure the power for running its dynamos from the upper level 
of the canal by turbine water-wheels. 


SALEM, ILL.—The village board of Odin has granted a twenty- 
year franchise to the Odin Coal Company, for the operation of an 
e'ectric light plant, and the village has contracted for forty arc 
lights for street lighting at fifty dollars each. 


SHELBYVILLE, IND.—The Shelbyville electric light and water 
plant has been sold to C. F. Streeter, of New York city, the con- 
sideration being $36,000. It is given out that F. M. Knuckles, 
who was receiver of the plant, will continue in charge. 


FISHER, ILL.—The Fisher village board of trustees has awarded 
to the Wardlow Electric Lighting Company a franchise, which pro- 
vides that the company shall light the streets of the village with 
twelve arc lights of 1,200 candle-power each at $50 per month. 


PHILADELPHIA, PA.—The Tremont & Pine Grove Electric 
Light and Power Company has sold its plant to Philadelphia, Will- 
iamsport and Lancaster capitalists for $30,000. The new owners 
will extend the lighting facilities to Donaldson on the north and 
to Pine Grove, south of Tremont. It is also proposed to connect 
these towns by trolley. 


EXETER, N. H.—The deed conveying the plant, business, good 
will, etc., of the Frank Jones Electric Company to the Rockingham 
Light and Power Company, a subsidiary company of the New 
Hampshire Traction Company, has been recorded. This company 
operated in Portsmouth, Newcastle and Rye, and the deed was 
executed by the trustees of the Jones estate. 


GREELEY, COL.—The Home Electric Light and Power Com- 
pany will increase its capitalization from $4,500 to $50,000. The 
company, which is composed of professors in the State Normal 
school, and others, has conducted a small electric light plant in the 
vicinity of the State Normal school so successfully that it will 
enlarge the plant to supply the entire town. A franchise was 
granted to it recently. ` 


TORONTO, ONTARIO—The construction of the power plant at 
Kaministiquia falls, near Fort William, Ontario, by the company 
organized by C. R. Hosmer, H. S. Holt and F. W. Thompson will 
be rushed as rapidly as possible. The company has let contracts 
to the Canadian General Electric Company for the generators, ex- 
citers, switchboards, etc., the total cost being, it is understood, 
in the neighborhood of $200,000. 


SANTA FE, N. M.—The city council of Silver City has entered 
into a contract with the New Mexico Light, Heat and Power Com- 
pany for the furnishing of lights to the city by said company for 
a period of two years, with the privilege of renewing the contract 
from year to year for a period of five years from date. The price 
for all lights now installed is to be ninety cents per light per 
month, and $1.50 per light per month for any additional lights 
the city may desire. ` 


ST. LOUIS. MO.—Paul D. Cable, president of the General Service 
and Development Company, of Webster Groves, has been granted a 
franchise by the county court to operate the electric business of the 
West St. Louis Water and Light Company, which he recently pur- 
chased. A clause which forces the company to extend its service 
1.000 feet for each consumer was added. Mr. Cable stated that the 
company would proceed at once to string wires throughout the 
eastern and southern parts of the county. 


October 14, 1905 


ELECTRIC RAILWAYS. 


POTOMAC, ILL.—The Danville-UrbanaChampaign Railway 
Company has been awarded a fifty-year franchise over the highway 
between Catlin and Fairmount. 


INDIANAPOLIS, IND.—The work of clearing the right of way 
for the Muncie-Newcastle spur of the Indianapolis, Newcastle & 
Toledo traction line has been started. 


INDIANAPOLIS, IND.—The city council of Brazil has granted 
the Indianapolis & Ohio Valley Traction Company a franchise to 
enter the city for a term of fifty years. 


ST. JOSEPH, MICH.—The proposed interurban line of the South 
Bend & Southern Michigan Railway Company, between Niles and 
St. Joseph, will be completed by next spring. 


HOLYOKE, MASS.—The Holyoke board of aldermen has granted 


the Holyoke Street Railway Company’s petition to act as a com- 
mon carrier on all its lines within the city limits. 


ALEXANDRIA, LA.—Thomasg Hamilton, of Mobile, superin- 
tendent of construction of the Alexandria electric street-car line, 
is making arrangements to commence at once the building of the 
line. 


HOPKINSVILLE, KY:—The franchise for the building and opera- 
tion of an electric street railway system and electric light plant in 
Hopkinsville for twenty years has been purchased by John H. 
Bell, Jr., of Hopkinsville. 


PORTLAND, ORE.—Orders have been placed in New York by 
the Oregon Water Power and Railway Company for machinery, 
costing $150,000, to be installed in the new electric power plant 
under construction at Cazadero. 


SUNBURY, PA.—The Sunbury council has granted the right of 
way over Market street, east of the Pennsylvania Railroad tracks, 
and other principal thoroughfares in the borough to the Sunbury 
& Northumberland Electric Street Railway Company. 


ALLENTOWN, PA.—Congressman G. A. Schneebeli, with North- 
ampton and Monroe County capitalists, has reorganized the Strouds- 
burg & Wind Gap Electric Railway Company. Announcement is 
made that a line, fourteen miles in length, will be built at once. 


WATERVLIET, MICH.—At a meeting of the Watervliet village 
council a franchise was granted to W. A. Baker for an electric road 
to Paw Paw lake. The grading will be completed this fall and 
the rails laid in the spring. Paw Paw lake is a growing summer 
resort, twelve miles from Benton Harbor. 


DUBOIS, PA.—The Dubois Traction Company has authorized 
the extension of the Dubois street railway southward this fall to 
Sykesville, seven miles distant. At Sykesville a junction with the 
Jefferson Traction Company’s lines will be effected, providing for 
uninterrupted trolley service between Dubois, Reynoldsville and 
Punxsutawney. 


MANCHESTER, N. H.—At the annual meeting of the Manchester 
Traction, Light and Power Company the following board of directors 
was chosen: Walter M. Parker, Roger G. Sullivan, Harry E. Parker, 
J. Brodie Smith, Charles M. Floyd, Manchester; W. A. Tucker, S. 
Read Anthony, P. L. Saltonstall, Billings P. Learned, George H. 
Hood, Robert Hallowell and Stillman F. Kelly, of Boston. 


WASHINGTON, PA.—The Washington, Waynesburg & Monon- 
gahela Railway Company has been organized by Waynesburg capital- 
ists to build a trolley Jine between Washington and Waynesburg. 
The lines will pass through the towns of Swart, Dunns Station, 
Deerlick and Sycamore and the townships of Franklin, Washington 
and Morris in Greene, and Morris and Franklin in Washington 
County. 


BARTLESVILLE, I. T.—A company has been formed to build 
and operate an electric line between Bartlesville and Dewey, I. T., 
which contemplates connection with Coffeyville, there connecting 
with a network of interurban electric lines that will join most of 
the towns of the Kansas oil belt. The promoters of the company 
are William Johnson, J. J. Curl, W. M. Higgins, Dr. Woodring, of 
Bartlesville; W. M. Speck and Mr. Woodson, of Dewey: John Over- 
field, of Independence, and W. T. Hutchins, of Muskogee. 
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ST. LOUIS, MO.—A deed of trust from the St. Louis, Vandalia, 
Terre Haute & Eastern Traction Company to the Chicago Title and 
Trust Company and William C. Niblack has been filed in the 
recorder’s office at Belleville. It is for $6,000,000, to secure the loan 
of funds with which to construct an electric line from East St. 
Louis to Terre Haute, Ind. 


DES MOINES, IOWA—The Interurban Railway Company is 
negotiating to extend its Colfax line to Newton by building three 
miles from its present terminus to Goddard a new station on the 
Newton & Northwestern, and thence into Newton on the Newton 
& Northwestern line. It is very probable that this plan will be 
carried out and electric cars be in operation between Des Moines 
and Newton by January 1. 


TELLURIDE, COL.—The board of county commissioners of San 
Miguel County has granted a franchise for an electric road into 
Marshall and Savage basins, following the granting of a franchise 
by the city council for an electric road to run through the city of 
Telluride. The promoters propose to reimburse the county to the 
extent of $35,000, the amount spent in building the county road 
into Marshall and Savage basins. 


HAMILTON, OHIO—At the annual meeting of the Cincinnati, 
Dayton & Toledo Traction Company stockholders the following direc- 
tors and officers were elected: George B. Cox, of Cincinnati, presi- 
dent; C. C. Richardson, first vice-president; J. B. Foraker, Jr., 
of Cincinnati, second vice-president; F. R. Williams, secretary and 
treasurer; W. C. Shepherd, general counsel; L. A. Ireton, W. E. 
Hutton, Peter Schwab and O. V. Parrish, directors. 


ROCHESTER, N. Y.—Bonds to the amount of $1,000,000 have 
been signed by the vice-president of the Buffalo, Lockport & Roch- 
ester Electric Railroad Company, the issue having been authorized 
by the state railroad commission. Some work has been done on 
this road in the vicinity of Spencerport, and the indications are 
that its construction will be rapidly pushed. The road will follow 
the falls branch of the Central between Rochester and Buffalo. 


ALTOONA, PA.—A mortgage for $500,000 in favor of the Real 
Estate Title and Trust Company against the Southern Traction 
Company, which, backed by Pittsburg capital, is to build a trolley 
line from Altoona to Bedford, has been placed on record in Blair 
County. President Frank G. Patterson, of Pittsburg, states that 
about half the stock of the company has been subscribed for, and 
that work on the road will be started this fall. 


CHATTANOOGA, TENN.—Work will begin shortly on the con- 
struction of the Tennessee & Georgia Terminal Railway. The 
Objective point of this road at present is Catoosa Springs, Ga., 
which will give the road connection with the Western & Atlantic 
road. After the road is completed to Ringgold it will be extended 
fifteen or twenty miles farther to connect with the Louisville & 
Nashville, running between Knoxville and Atlanta. This will give 
direct connection with Chattanooga and the Ducktown copper 
mining regions. 


BRAZIL, IND.—The county commissioners have granted fran- 
chises to two traction companies—one the Indianapolis & Ohio 
Valley Traction Company, for the construction of an electric line 
through Clay County, touching the towns of Bowling Green, Center 
Point, Patricksburg and Hoosierville. It is proposed to extend the 
road to Bloomington, where it is to connect with the main line 
from Indianapolis. The other franchise was granted to the Wabasn 
Valley Traction Company. The road is to pass through the southern 
part of Clay County, touching Clay City, Saline City and Cory. 
Both franchises are for fifty years. 


BURLINGTON, VT.—It is now assured that the electric road 
connecting Rutland and Fair Haven, with a branch line to Lake 
Bomoseen, will be extended to Whitehall, N. Y. There has been a 
delay in the decision to construct the extension because of the 
gulch near Fair Haven that will have to be bridged. The directors 
have secured the necessary money to do the work, and the line will 
be in operation within another year. The surveys are already com- 
pleted, and rights of way have been secured. The line will extend 
into a country rich in marble and slate deposits, and considerable 
attention will be paid to freight traffic. The road will also connect 
with the Champlain canal. 
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"NEW INCORPORATIONS. 
FRANKFORT, KY.—Goreing Telephone Company. $600. 


CORAOPOLIS, PA.—Coraopolis Fuel and Light Company. $50,000. 


AUSTIN, TEX.—Citizens’ Electric Light and Power Company. 
Increased to $10,000. 


CHAMPAIGN, ILL.—Illinois Traction Company. 
$5,500,000 to $7,500,000. 


SYCAMORE, ILL.—De Kalb County Telephone Company. In- 
creased from $100,000 to $150,000. 


AUSTIN, TEX.—Texas-Mexican Electric Light and Power Com- 
pany. Increased from $20,000 to $40,000. 


ATCHISON, KAN.—Atchison Railway, Light and Power Com- 
pany. Increased from $300,000 to $900,000. 


ALBANY, N. Y.—Ashville & Panama Telephone and Telegraph 


Increased from 


Company. Increased from $15,000 to $25,000. 

BIRMINGHAM, ALA.—Birmingham Electric Company. $5,000. 
Directors: C. J. Martin, D. A. Hunt and A. A. Hunt. 

DENVER, COL.—Stevison Electric Company, Pueblo. $5,000. 


Incorporators: W. F. Stevison, M. Stevison and F. A. Blakeley. 


DARLINGTON, S. C.—The Clinton Telephone Company. $25,000. 
Directors: L. S. Welling, N. L. Harrel, W. M. Haynesworth and 
W. D. Coggeshall. 


CINCINNATI, OHIO—Municipal Light, Power and Fuel Com- 
pany. $200,000. Incorporators: Harvey Myers, James H. Young 
and B. Bramlage. 


STERLING, ILL.—Morrison Electric Lighting Company. Changed 
to Morrison Gas and Electric Company, and capital increased from 
$20.000 to $60,000. 


COLUMBIA, S. C.—Georgetown Traction Company. $50,000. In- 
corporators: J. B. Steele, W. W. Taylor, E. W. Kaminski, W. H. 
Andrews and L. Monzon. 


NORWALK, OHIO—Plymouth & Shelby Traction Company, Nor- 
walk. $200,000. Incorporators: B. B. Avery, Sherman Culp, G. L. 
Rebman, Frank L. Scott, Sterling Parks. 


HARTWOOD, VA.—Hartwood & Fredericksburg Telephone Com- 
pany. $4,000. Officers: D. J. Shopoff, president; C. J. Henry, vice- 
president: P. W. Irvin, secretary and treasurer. 


NEW HAVEN, CT.—The Amsterdam Corporation, of New Haven. 
To manufacture and sell electricity, etc. $10,000. Incorporators: 
Louis B. Grant, Ashley T. Cole and William J. Bagnell. 


DANBURY, CT.—The Helena Light and Railway Company. 
$1,500,000. Incorporators: Lewis Sperry, of Hartford; W. B. John- 
son. of Enfield, and Henry W. Reynolds, of East Haddam. 


BALTIMORE, MD.—South Cumberland Electric Railway Com- 
pany. $30,000. Directors: William E. Walsh, Peter J. Seaver, 
Harry E. Webber, Robert H. Gordon, David A. Robb, Ferdinand 
Williams, 


CHAMBERSBURG, PA.—Hagerstown & Waynesboro Street 
Railway Company, of Waynesboro. $25,000. Directors: J. A. Strite, 
Chambersburg; Jacob S. Lesher, William T. Omwake, Waynesboro; 
John W. Feldman, Hagerstown; Roderick Clarey, Cumberland. 


LITTLE ROCK, ARK.—Mercantile Telephone Company, of New 
Castle, St. Francis County. $17,000. Incorporators: F. J. McDougal, 
president; W. J. Dillon, vice-president; E. L. Horton, secretary and 
treasurer. To construct a telephone line from Forrest City to New 
Castle. 


INDIANAPOLIS, IND.—Bluffton & Marion Construction Com- 
pany, Bluffton. To construct an interurban line between the two 
points named. $100,000. Directors: L. C. Davenport, H. C. Arnold, 
L. A. Williamson, W. A. Kunkel, G. Max Hoffman, J. Wood Wilson, 
S. Bender, L. C. Justus and T. C. McReynolds. 


SANDUSKY, OHIO—Sandusky, Fremont & Tiffin Traction Com- 
pany; $100,000; incorporators: Charles Thomson, W. H. Gilcher, 
John G. Dorn, H. M. Daugherty and D. B. Sharp. Tiffin & Sandusky 
Construction Company; to build above road; $25,000; incorporators: 
J. T. Adams, J. E. Todd, F. R. Chapman, John T. Carding and J. 
H. Ross. 
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OROVILLE, CAL.—Oro Water, Light and Power Company. To 
deal in water rights and privileges; to manufacture and generate 
power, electric power and electric energy, and to sell and dispose 
of same; to manufacture and sell gas, etc. $3,500,000. Directors: 
J. A. Kretschmer, R. C. Medcraft, J. Alexander, L. A. Redinger, A. 
Harvey. 


AUSTIN, TEX.—Fort Worth & Mineral Wells Electric Railway 
Company. For the purpose of building an interurban electric rail- 
way between Fort Worth and Mineral Wells, a distance of about 
sixty miles. $250,000. Directors: Cicero Smith, D. M. Howard, 
H. N. Frost, E. J. Waldrow and Albert Stevenson, all of Mineral 
Wells. 


JEFFERSON CITY, MO.—Central Railway Company, of Kansas 
City. $1,500,000. To build a road fifty miles long to extend from 
Miami, in Saline County, to Sedalia, in Pettis County. Stock- 
holders: W. E. McCulley, Macon; W. S. Roberts, Chicago; T. J. 
O’Donnel, Kansas City; W. H. Smith, New York; E. D. Martin, 
Marshall; A. W. Larose, Albany, N. Y.; S. P. Martin, Kansas City; 
F. M. Catlin, New York; T. F. Marshall, Blackwater, and B. M. 
Reid and W. E. Wright, Kansas City. 


NEW PUBLICATIONS. 


AMERICAN INSTITUTE OF ARCHITECTS—The American 
Institute of Architects has issued a bound volume containing a 
report of the business transacted at the thirty-eighth annual con- 
vention, which was held in Washington, D. C., during December and 
January last. The volume also includes the papers presented, the 
addresses at the annual dinner, and a list of members. 


MOODY’S MAGAZINE—The Moody Corporation, New York city, 
has issued a prospectus of “Moody's Magazine,” a monthly review 
for investors, bankers and men of affairs, edited by Byron W. Holt. 
The contents for October, 1905, are suggested as follows: “Critical 
Comment on Current Events’; symposium—‘“The Increasing Supply 
of Gold”; ‘Unprecedented Prosperity’; ‘Breakdown of Russian 
Financial System”; “It Pays to Keep Posted”; “Pitfalls of Specu- 


lation”; “Stock Market Outlook”; “Monthly Summary of Leading 
Financial Events”; “Correspondence”; ‘Enquiry Department”; 
“Money, Trade, Commerce and Investments.” The subscription 


price is $3 per year. 


TELEPHONE INVESTMENTS, AND OTHERS—Frederick S. 
Dickson has compiled some interesting data concerning telephone 
and other investments. This rehearses the question of stocks 
and bonds as investments, giving considerable statistical data upon 
the subject. Public service corporations are interestingly handled, 
and the value of telephone investments is analyzed. The system 
of the Cuyahoga Telephone Company, Cleveland, Ohio, is care 
fully described, and there are numerous illustrations of this plant. 
The probability of telephone development is taken up, and the 
profits in telephony studied. The book is published by the Cuya- 
hoga Telephone Company, and the price is twenty-five cents; by 
mail, thirty cents. 


“FOR THE RAILROADS’—H. T. Newcomb, Bond Building, 
Washington, D. C., has published an extensive collection of data 
concerning the technique of railway management and operation. 
The preface sets forth the following statement: “This book has 
been prepared for the railways in order to place before the people 
of the United States some of the principal facts and arguments 
which demonstrate the gains that result to all producers and con- 
sumers from the free action of commercial forces in shipping and 
transportation, and the losses that result from unwise statutory 
restrictions. It is not intended to oppose reasonable and proper 
legislation for the suppression of rebates, unjust discrimination, 
or abuses of any kind in railway rates or methods.” 


OBITUARY NOTICE. 


MR. WILLIAM B. RANKINE, vice-president of the Niagara 
Falls Power Company, died at Franconia, N. H., on September 30. 
Mr. Rankine’s death was caused by congestion of the lungs, super- 
induced by heart trouble. He went to Franconia to benefit his 
health on August 12. Mr. Rankine was born at Owego, N. Y., on 
January 4, 1858. He was also a vice-president of the Niagara Power 
Company, and was interested in a number of allied concerns. 


October 14, 1905 


PERSONAL MENTION. 
MR. OWEN M. BURGESS, of Nashville, Tenn., has been 
appointed superintendent of maintenance with the Kinloch Long- 
Distance Telephone Company, with headquarters in St. Louis, Mo. 


MR. W. J. CONNER, division superintendent of the Pennsylvania 
Telephone Company, with offices at Johnstown, Pa., has been pro- 
moted to a responsible position with the New York division of the 
Bell Telephone Company. 


MR. H. M. WRIGHT, for the past nineteen years manager of 
the Lynchburg (Va.) office of the Bell Telephone Company, has 
been appointed to a higher position in the general offices of the 
company at Atlanta, Ga. 


MR. L. H. CUSHING has been appointed superintendent of the 
Taunton & Pawtucket Street Railway system to succeed Superin- 
tendent Richards, who has been transferred to the Taunton, Middle- 
boro & Buzzard’s Bay system. 


MR. A. E. HUNTLEY, manager of the Muskegon exchange of 
the Michigan Telephone Company, has been appointed to the man- 
agement of the Ludington (Mich.) exchange. He will be suc- 
ceeded at Muskegon by John Wrather. 


MR. MORGAN ROYCE and Miss Marjorie Eleanor Keefe were 
married in Washington, D. C., at the Church of Our Father, Wednes- 
day evening, October 11, at 7.30 o’clock. Mr. and Mrs. Royce will 
make their home at 1823 Baltimore street, N. W., Washington. 


MR. CHARLES L. SEEGER will represent the Hiectric Storage 
Battery Company in Mexico, his office being at Primera de Hum- 
boldt, No. 10, Mexico City. Mr. W. G. Davis, who has for some time 
been connected with the Electric Storage Battery Company in its 
Philadelphia sales office, is now associated with Mr. Seeger in the 
Mexican office, and his thorough familiarity wita storage battery 
practice will enable him to take up all engineering matters in this 
special field of electrical work. 


MR. FRANK HOOKER ALFRED is now associated with the 
Canadian White Company, Montreal, Quebec. Mr. Alfred has been 
actively engaged in railréad construction from the time he finished 
his education at the University of Michigan and the Ohio State 
University. For four years he had .charge of the field work on 
the construction of terminals at Columbus, Ohio, for the Norfolk 
& Western Railroad. For two years he was with the engineering 
department of the Hocking Valley Railroad. He has also held the 
post of engineer of maintenance of way for the Cleveland, Akron & 
Columbus Railway and also the Wheeling & Lake Erie Railroad. 
In 1900 he was appointed division engineer of the Pere Marquette 
Railway, and in two years was promoted to the post of chief engi- 
neer. During this time the railway was reorganized and extended 
into Chicago and Buffalo, involving the construction of new line and 
terminals. New shop buildings and yards at Grand Rapids, Mich., 
and new shops at St. Thomas, Ontario, have recently been com- 
pleted under his supervision. 


MR. A. T. TOMLINSON has been transferred from the New 
York office of J. G. White & Company to the Montreal offices of 
the Canadian White Company. Mr. Tomlinson is a graduate of the 
Royal Military College of Canada. During the Northwest Rebellion 
he saw service as a lieutenant in the Midland Battalion. For six 
years he was engaged in railway work, such as location, construc- 
tion and the betterment of way, a greater part of his time being 
spent in Nebraska and Colorado. He also had charge of the double- 
track work on the Burlington & Missouri Railway out of Omaha. 
Mr. Tomlinson made a betterment of way survey for the Denver & 
Rio Grande Railway through a large part of the Grand Cañon of 
the Arkansas river between Pueblo and Salida. He located and 
built the Leadville cutoff and branch into Fort Logan. He was 
assistant engineer of location to Lake City on the Lake fork of 
the Gunnison, and on the location of the Manitou and Pike’s Peak 
cog road. Mr. Tomlinson has also been connected with the engi- 
neering and maintenance of way departments of the Denver & Rio 
Grande Railway; the Brooklyn Elevated Railway; the Lake Street 
Elevated, of Chicago; and the Union Loop and Northwestern Road, 
of Chicago. In 1898 he was called to Boston to assist in the build- 
ing of the Boston Elevated Railway, as consulting engineer. He 
had charge of a large part of the construction, and resigned before 
the completion of the work to enter the employ of the White com- 
pany in 1902. 
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ELECTRICAL SECURITIES. 

While, as was pointed out in the last review in these columns, 
the market developed into a period of marking time, awaiting new 
developments in the monetary situation, there were a few days when 
a fairly consistent activity was evidenced. At these sessions prices 
rose to new high levels, and there are indications that the near 
future will see a decidedly bullish condition of affairs. The high 
general average of prices, coupled to the fact that the sale of a 
Stock Exchange membership brought the high price of $85,000, with 
the suggestion from several quarters that before the end of the year 
such a privilege would sell for $100,000, indicates that in the minds 
of at least some large investors the winter maiket will be a 
valuable one. It is believed that big speculation will be the order 
of the day close on to the approach of the holidays. The business 
failures for the first nine months of the year show liabilities of 
$76,234,000, against $111,659,000 last year. The fretght congestion 
and car shortages show a favorable condition in this direction. 
Other recent comparisons also indicate an unabated condition of 
prosperity, and, above all, the feeling of buoyancy and the absence 
of any possibility of a far-reaching change in the political situation 
for some time bid fair for a continuance of this exalted feeling of 
security. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 7. 


New York: Closing. 
Brooklyn Rapid Tramsit.................06- 71% 
Consolidated GaS........ ccc eee ence ween eee 185% 
General Blectric....... ccc cece cece teens 179 
Interborough Rapid Transit................ 210 
Kings County Electric.................--08- 200 
Manhattan Elevated.......... 20 ee cece eens 165% 
Metropolitan Street Railway................ 126% 
New York & New Jersey Telephone.......... 169 
Westinghouse Manufacturing Company...... 187% 


The gross earnings of the Brooklyn Rapid Transit Company for 
September show an increase of $5,200 per day over September of 
last year. Gross earnings for the September quarter increased 
$500,000. 

The gross earnings of all the lines in the Metropolitan system 
show for the month of September a continuance of the Increase over 
last year’s business, which began to be noted early in the summer 
and is still in evidence during the current month. The increase for 
September is well up to the average for July and August, approxi- 
mating: $50,000 for the month. 


Boston: Closing 
American Telephone and Telegraph......... 138% 
Edison Electric Illuminating................ 250 
Massachusetts Blectric..............-.2 eens 56%, 
New England Telephone..............-2-0e0. 1361% 


Western Telephone and Telegraph preferred.. 95 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common........... 83 
Electric Storage Battery preferred.......... 83 
Philadelphia Blectric............ceeeeeeeees 9 
Philadelphia Rapid Transit................. 28 
United Gas Improvement.............eeeees 92% 


The English subsidiary of the Electric Storage Battery Company 
has issued its annual report, and the figures show that the year 
just closed was the best in the history of the plant. Dividends of 
6 per cent on the preferred and 8 per cent on the common 
stock were paid, but earnings were sufficient to pay about 70 per 
cent on the common, which high rate was, of course, due to small 
amount of this issue. All of the common stock of the English 
company is owned by the American company. 


Chicago: Closing 
Chicago Telephone. ........--.e ee eee eee eens 135 
Chicago Edison Light............-.eeeeeees 159 
Metropolitan Elevated preferred...........--. 70 
National Carbon common............-++-.-. 621% 
National Carbon preferred...........-+sse6: 115% 
Union Traction common.........-s.eeeeeees 13% 
Union Traction preferred............+++-e- 37 


Northwestern Elevated for September showed daily an average 
of 74,307 passengers, an increase of 7,900. . 

The Chicago Telephone Company's monthly statement of instru- 
ment output shows a gain of 2,024 telephones installed during 
September. 
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INDUSTRIAL ITEMS. 


THE MOORE ELECTRICAL COMPANY, Newark, N. J., is dis- 
tributing two attractive bulletins calling attention to the characteris- 
tics of the Moore system of lighting. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, announces 
the enlargement of its factory. Its new building, now nearly com- 
pleted, will give it seventy-five per cent increased capacity. 


THE IDEAL STOKER COMPANY, 114 Liberty street, New York 
city, has secured a contract for the installation of “Ideal” stokers 
at the Bayonne (N. J.) works of the Para Recovery Company. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., is distributing the usual photograph calendar card for October. 
Attention is also being called to the standard Pittsburgh trans- 
formers. re 

STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, is again calling attention to the “Faraday” 
skeleton bell. The contact points are made of pure platinum and 
are riveted in. 


FRANK B. COOK, 246 West Lake street, Chicago, Il., is calling 
attention to the universal guy clamps, the “U” bolt clips and 
multiple contact test connectors. These specialties are meeting with 
great success in the field. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY, Pitts- 
burg, Pa., has issued a new bulletin detailing the prices of the 
parts of the type D, form EG, direct-current, motor-driven air- 
compressor. This is for size No. 4, gear-driven. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is bringing 
to the attention of the electrical contractor its double-pole sockets. 
These double-pole sockets possess features which, the manufacturer 
claims, are of especial merit. Full information may be secured 
upon application. 


THE SPEAR CARBON COMPANY, St. Marys, Pa., distributed 
two characteristically artistic souvenirs at the recent Street Rail- 
way convention, one of which was a delicately printed little brochure 
entitled “The Life of Paul Jones,” and the other in the form of 
a paper-weight. This company was represented by Mr. J. S. Spear 
and Mr. G. P. Fryling. 


THE ROCK ISLAND STORAGE BATTERY COMPANY, Cincin- 
nati, Ohio, owing to inadequate facilities for handling its increasing 
business, announces that on or about October 20 it will remove its 
entire plant and business to 456-462 Bast Sixth street. The com- 
pany will have a plant of over 40,000 square feet of floor space, 
equipped with the most modern machinery, and will be able to give 
orders very prompt attention. 


THE COPLBY-SENIOR CARBON COMPANY, 465 Greenwich 
street, New York city, manufacturer of the Copley-Senior carbon 
brushes for generators and motors, will shortly issue a new cata- 
logue descriptive of its products. This will contain a car-motor 
sheet, a trip sheet, and a pig-tail brush sheet. The information 
will be thoroughly up to date in every way, and will embody the 
newest features of this department of operation. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, Ill., 
reports a continuance of good business and very bright prospects 
for the remaining year. The American Car and Foundry Com- 
pany has recently added to its equipment at the Madison plant, 
Granite City, for the construction of steel and composite cars, 
100 Boyer long-stroke riveting hammers manufactured by the 
Chicago Pneumatic Tool Company. This order has been secured 
after a careful test of various makes of riveting hammers. 


THE MILLER ANCHOR COMPANY, Norwalk, Ohio, was repre- 
sented at the Street Railway convention by its president, Mr. 
George H. Miller. The Guy anchors manufactured by this company 
are now used by some of the largest electric light, street railway 
and telephone companies, among which may be mentioned the 
American Bell Telephone Company, De Forest Wireless Telegraph 
Company, Lake Shore & Michigan Southern Railway and Chicago- 
Louisville Traction Company. 


THE DAYTON MANUFACTURING COMPANY, Dayton, Ohio, 
is distributing bulletin No. 131. This bulletin contains, for the 
most part, the same reading matter as bulletin No. 130. The 
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demand for the latter bulletin was so great that it has been found 
necessary to get out a second edition. In doing so, the company 
has added a detailed description of the new “S. B.” type cells. 
The construction of this apparatus is comparatively new, and will 
be of general interest to any one concerned in electric storage 
batteries. 


THE APPLETON ELECTRIC COMPANY, Chicago, Ill., will be 
pleased to send its new catalogue, descriptive of its tested fuse 
wire and strip, fuse links, locknuts, bushings, glass fuses, tubular 
line fuses, guy clamps, cable hangers, copper test connectors, dis- 
tributing boards, telephone fuse blocks and fuses. Mr. A. S. Mer- 
rill is the eastern representative of the company, at 227 Fulton 
street, New York city. Mr. Merrill was formerly connected with 
the Chicago Fuse Wire and Manufacturing Company. The eastern 
office of the company is carrying a full stock of all the goods listed 
in the catalogue. 


THE MORSE CHAIN COMPANY, Trumansburg, N. Y., has found 
it necessary to build a large new plant at Ithaca, N. Y., to operate 
in conjunction with the present factory at Trumansburg. The new 
buildings will include a foundry, forge shop, pattern shop and 
power-house. Steel and concrete have been used throughout in 
the construction of the buildings. A machineshop equipment has 
been installed to the amount of $50,000. The machine shop will 
be equipped with ten-ton electric traveling cranes. The foundry 
will be equipped with electric cranes of fifteen tons capacity, having 
a span of fifty feet. 


THE WILLIAM ROCHE DRY BATTERY COMPANY, New York 
city, has been incorporated and now owns the business which has 
been conducted since the year 1897 by William Roche at No. 52 
and 54 Park Place. The company is organized under the laws 
of the state of New York, with a fully paid capital of $25,000. 
Mr. William Roche is president of the new corporation, and’ has 
associated with him C. Layton Ford, formerly first vice-president 
of the Celadon Roof Tiling Company, New York city; Ernest A. 
Lowe, president of the Lowe Electric Company; and William C. 
Hubbard, for a number of years with the Westinghouse Electric 
and Manufacturing Company. The assets of the business have 
been taken over by the new corporation, and all of its liabilities 
have been assumed and will be paid by the new company. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY, 
Niagara Falls, N. Y., has recently completed a large extension 
equipped with modern electrical and mechanical appliances. This 
extension has doubled the capacity of its plant for creating graphite 
in the electric furnace. The company has closed a contract with 
the Niagara Falls Power Company for 1,000 horse-power in addi- 
tion to the 1,000 heretofore used. The commercial importance of 
artificial graphite may be estimated from the fact that the United 
States geological report for 1904 states that for that year the value 
of Acheson graphite produced was $217,790, while all the graphite 
mined in this country amounted merely to $341,372. Acheson 
graphite is largely used in the manufacture of metal protective 
paints, dry batteries, stove polish, packing and lubricants. The 
electrochemical processes also consume an extensive supply of 
Acheson graphite electrodes. 


' THE BROWN HOISTING MACHINERY COMPANY, Hamilton 
and Belvin streets, Cleveland, Ohio, has issued its new “Brownhoist”’ 
catalogue. This catalogue describes and illustrates a line of ma- 
chines of the Brown type for unloading coal or iron ore from boats 
and delivering it either into railroad cars or stock piles, or vice 
versa, Apparatus is also described for the hoisting and conveying of 
general merchandise at docks, steel works and blast furnaces, and 
for the handling of material during the construction of ships at 
shipyards. Other features of the book are descriptions and illus- 
trations of the furnace hoists and stock distributor for the charg- 
ing of blast furnaces. There are, besides this, described many other 
plants for the handling of material in the yards of steel works, 
structural shops, etc. The “Brownhoist” suspended pocket is illus- 
trated, this construction being used in connection with the charging 
larries in many of the largest steel works. This enumeration, how- 
ever, is but a very brief index of the great variety of information 
and instruction contained in this volume. The book is handsomely 
printed, the illustrations being very carefully worked out. In addi- 
tion to the fine press-work and typography the book is substantially 
bound, and bears a gold illumination on the green baize cover. 
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CURRENT ELEOFRIOAL News. 


OF WHAT VALUE ARE ELECTRICAL METHODS IN 
THERAPEUTICS ? 


A distinguished physician recently criticised very sharply 
He said that, 
in his opinion, the greater number of those who practise such 


the use of electrical methods in treating disease. 


methods are simply playing upon the imaginations of their 
patients. He admitted that there are a goodly number of physi- 
cians who employ these methods, believing in them fully, but 
he himself questions whether they have any great value, and 
whether the good which they accomplish in some cases offsets 
the evil done in others. He doubts greatly whether there is 
any value in any of the methods commonly used. 

This question is one which doctors will have to decide for 
themselves, though suffering humanity will assist materially by 
submitting to the experimentation. That good is accomplished 
in some instances can hardly be denied. Many persons who 
merely imagine themselves unwell, as well as others who are 
really out of sorts, are benefited by believing that something is 
being done for them, and in these cases the question of whether 
the effect of the electric current is physical or merely mental 
is of little consequence. On the other hand, it can not be ques- 
tioned that there are numbers who suffer in their pocket without 
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obtaining any physical benefits from such treatments. This 
probably can not be helped entirely, for physicians are not 
always infallible, and some sick people are gullible. Now that 
the subject has been brought to the public attention so vigor- 
ously, would it not be well for the doctors to get together -and 
sce if they can not, in some way or other, determine what virtue 
there is in such treatments? This is a matter somewhat out 
of the province of a technical paper, but we are interested in 
the matter both as men and as electricians, and it goes against 
the grain to be told that any application of electricity which we 
believe to be beneficial—in part, at least—is totally worthless. 
Moreover, we would like to know whether, in the long run, the 
physicians have been wasting their time and our money, or not. 


ELECTRICAL POWER FOR FARM WORK. 

From time to time the advantages of electric. power for 
performing certain kinds of farm work have been pointed out. 
It is cheap, clean, and always ready for work. In certain re- 
stricted districts in Europe the electric motor has been put to use 
on the farms, with great success, but, taking it on the whole, 
this is one of the lesser applications of electricity. In this 
country it has been used also for such work, but only in few 
instances. Many reasons might be assigned for this, probably 
most of them more or less true. The first expense of the equip- 
ment is a stumbling block oftentimes; electric power is not 
everywhere available at low rates, and the average farmer is a 
conservative workman. 
did before him. . 

A recent announcement in the daily papers seems to in- 
dicate that an entering wedge has been started in the electri- 
fication of the farm. The Fort Wayne & Wabash Valley Trac- 


tion Company, Fort Wayne, Ind., 


He sows and reaps much as his fathers 


is offering to sell power to 
farmers within certain distances of its line for operating farm 
machinery. This experiment will be watched closely by other 
power companies, for if the Fort Wayne & Wabash Valley Trac- 
tion Company makes a success and demonstrates to the farmers 
the advantages of the electric motor, an enormous field for the 
sale of electric power and apparatus will be opened. 

Precaution should be exercised, however, in this extension 
of electric power service, for not all farms, nor all farmers, 
are adapted to the electric drive. If motors and power are sold 
indiscriminately there is a possibility—even a probability—of 
a disappointing outcome. Wherever power is required for a 
certain average number of hours per day, the electric motor is 
undoubtedly cheaper than the horse, but no fixed limit can be 


set. The costs of power and of labor vary, and what is true of 
one section may not be true of another. It is gratifying to be 
informed that this extension of electric power service is to 
be tried. It is to be hoped that it will be tried intelligently. 
If so, there need be no fear of the outcome. 
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POWER-STATION PROBLEMS AND DEVELOPMENT. 
On another page of this issue will be found the excellent 


paper read by Mr. Fred N. Bushnell before the meeting of the | 


American Railway Mechanical and Electrical Association, at 
Philadelphia, on “The Power Station,’ which takes up, in a 
clear manner, the many considerations to be borne in mind in 
designing a power plant. It is a rather interesting fact that 
in discussing or describing a power-house, we almost always 
take up the matter jn an order which is the reverse of that 
which must be followed in the first instance by the designer. 
He must first determine what are the electrical needs to he 
This known, he sclects his elec- 
He then 


decides upon the boiler equipment required. Having thus prac- 


supplied by the power-house. 


trical apparatus and chooses steam engines to suit. 


tically determined upon the main equipment, he studies the 
ground available for the station, so as to secure the best 
arrangement. This is just the opposite of the general pro- 
cedure in describing a plant. Then the location is described, 
its advantages and disadvantages being pointed out. Next comes a 
description of the boiler equipment, coal-handling apparatus, 
ete.; then the engine room, and finally the switchboard and the 
transmission plant. It is true that, having decided upon the 
main points in the design, the details may be worked out from 
the viewpoint of the central station. The transmission line is 
calculated to give not more than a certain loss in potential to 
the points of distribution, but this is merely adapting the situ- 
ation chosen to the system which it serves. 

The electric power station of to-day, after passing through 
many stages of development, has become more or less standard- 
ized. The engineer endeavors, above all, to secure reliability, 
economy and simplicity, and certain well-recognized layouts 
of machinery have been found to meet these requirements most 
satisfactorily. With the introduction of the steam turbine, a new 
arrangement of the power-house machinery was not only possi- 
ble, but seemed desirable, and one plan which has been adopted 
in a number of notable plants and has been looked upon as a 
standard design. | . 

We must not believe, however, that we have as yet exhausted 
all the possibilities of the steam turbine as regards the power- 


station design. Local conditions are frequently paramount, 


and make advisable an entirely new arrangement of apparatus. ` 


Much depends upon the character of auxiliary equipment found 
most suitable, and this, in turn, is largely influenced by the cost 
of fuel. 
economy must be obtained, elaborate auxiliary machinery may 


In a plant where fuel is high, and the greatest fuel 
be required. On the other hand, where fuel is cheap, it may 
be more economical to adopt less refined and less expensive ap- 
paratus, and to use as little of it as possible. The only safe rule 
to follow is one which adopts as a first tentative plan the sim- 
plest and cheapest boiler, engine and generator equipment which 
will do the work reliably, and then modifies this equipment step 
by step, being sure that each step makes for greater reliability 


or greater economy. If each picce of additional apparatus can 
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be shown to be a profitable investment, then the engineer is 
warranted in adopting it, but not otherwise. 

One phase of power-house operation touched upon by Mr. 
Bushnell is that respecting the practice in the operation of 
auxiliaries. The auxiliaries are generally operated at constant 
load, and where the load varies, they must be prepared to care 
for the maximum. Since the average load is always less—and 
generally considerably less—than the maximum, the auxiliaries 
necessarily operate inefficiently. In a railway power station, 
where the load varies greatly, this condition is exaggerated, 
yet it is not to-day thought practical to attempt to govern the 
auxiliaries automatically. There is no reason why this should 
not be done, except that it might add to the complications of 
the station, and the benefits obtained might not compensate for 
If it seemed desirable, it would not be difficult to con- 


trol the auxiliaries automatically, either from the engine gov- 


this. 


crnor, or, better still, by the generator controlling device. This 
At the present 
time there are more important details before us which must 
first be solved. 


The introduction of the steam turbine has brought greater 


development will possibly come in the future. 


changes in power-house design than any factor since the com- 
The enthusiasm with which 
this new prime mover has been accepted has been remarkable. 
Four years ago a steam turbine of moderate size was a curiosity ; 


ing of the direct-connected unit. 


to-day two of the largest makers of this machine have already 
accepted orders which aggregate over 800,000 horse-power. 
With a growth as rapid as this, it can not be expected that a 
development as perfect, as regards its type, as that of the re- 
ciprocating engine has taken place. There are still a good many 
problems to be solved. Losses occur in the turbine which are 
The tur- 
bine enables us to operate with a greater degree of superheat 
and a higher vacuum—that is to say, between wider temperature 
The 
turbine designs which have been adopted would seem to reduce 


little understood, but which must be accounted for. 


limits than can be employed in the reciprocating engine. 


the friction of the machine to a minimum, yet such records 
of performance as have been made public do not put the best 
reciprocating engine to shame. The latter machine seems, how- 
ever, nearly to have reached its limit, and there is no pros- 
The steam turbine, on the other 
hand, while old in theory, is new in practice, and we may 


pect of any radical change. 
properly look for great improvements. It has one point in 
its favor which is appreciated by the electrical engineer; its 
uniform turning effort and its higher speed adapt it admirably 
to driving electrical machinery. Then again, it has made possi- 
ble an important saving in space requirements of the power- 
house. Economy in fuel consumption is important, but it is 
not everything. 

Another phase of power-station development, and one which 
has been frequently touched upon before, is the growth of the 
switchboard and the introduction of switches controlled from 
a distance. This principle has been extended so as to give the 


switchboard attendant some control over the prime mover, and 
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it is probable that it will be extended further. It might be 


extended to control all important steam valves. Fortunately, 
breaks in steam pipes are rare, but should one occur, the ability 
to shut off that section of the pipe from a distance might 
not only prevent a shutdown of the station, but save many 
lives. 

One little point made in Mr. Bushnell’s paper brings to 
mind an old controversy. In comparing two stations, he says: 
“It is probable that, had a storage battery been added to the 
equipment of station B, the load on the engines could have been 
regulated so as to have made a better showing in coal consump- 
tion, but it is still problematical if there is any net gain from 
the use of storage batteries in railway work.” No question is 
raised as to the ability of the battery to smooth out the load on 
the station, but the old problem of whether a battery saves 
cnough coal in this way to pay for the interest, depreciation and 
maintenance is still unsettled—at least, in Mr. Bushnell’s mind. 


ELECTRICITY IN THE HOUSEHOLD. 
Much as electricity has done in adding to the comforts of the 


home, it promises yet much more—that is, if we accept the 
predictions of certain eminent authorities who have, for years 
past, studied, worked with and advanced, as much as they could, 
the applications of electricity. Colonel R. E. B. Crompton, past- 
president of the Institution of Electrical Engineers, of Great 
Britain, has followed every new use of the new power into 
every field. He is familiar with the great work that has been 
done, and he sees great opportunities now offering. Upon 
some of these he dwelt recently at a lecture given during an 
electrical exhibition held in London. For industrial uses, he 
says, the electric motor easily distances all rival means of 
supplying power. 
is brought under perfect control. 


It is more economical, more convenient, and 
He hopes for a greatly in- 
creased use of electric power in London, not only on the street 


but in the house, where great advantages would accrue and 
comfort would be much promoted. By its aid spring-cleaning 
may be banished, and houses kept ten times cleaner than they 
are under the present cyclical system of displacing dirt and 
dust. He prognosticated that before long, electric power wili 
supersede the manual labor of the housemaid, for there is no 
reason why motors should not be used to drive machinery for 
washing dishes, cleaning plates, roasting and grinding coffee, 
chopping meat, kneading dough, doing the laundry work, as 
well as being utilized for artistic and decorative effects. They 
could clean the metal work, polish the silver and the jewelry, 
cool the refrigerator, rock the baby, press the clothes—in fact, 
the number of things that might be done in this way seems un- 
limited. 

With the coming of the fall and the return of the family to 
the winter residence, the servant problem has again come to 
the fore, and is now, in exaggerated form, the most troublesome 
worry of the home. Let us hope that in these suggestions of 
Colonel Crompton we may find the final solution of this all- 
important question, and that, ere long, the modern household 
will be so well equipped with labor-performing devices that 
we will be able to look back on these bad days with horror, and 
with a feeling of gratitude that that ever-ready and uncom- 
plaining slave—electricity—has at last taken the home under 
its charge. 
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LAMP RATINGS. 
What everybody would like to have is a single rating which 
will the Such 
a rating seems, however, to be unattainable, for there are at 


denote fairly value of any illuminant. 
least three factors to be considered. There is the efficiency of 
the lamp as a light producer; next, the character of the dis- 
tribution given by the lamp; third, the quality of the light it- 
self, 


of these three ways alone is not satisfactory, for such a rating 


To base the value of a lamp on its showing in any one 


does not tell enough about the lamp. Among lamps of the same 
kind giving the same distribution of light, that having the 
highest efficiency is, of course, the best; but when the distribu- 
tion is not the same, that lamp not requiring auxiliary appara- 
tus has an advantage over an equally efficient lamp requir- 
ing a reflector. Possibly a scheme of classifying lamps accord- 
ing to the quality of the light, the character of the distribution 
given, and their efficiency as light producers, might be devised, 
which would give a satisfactory idea of the relative merits 
of different lamps; but, until some such means is adopted, lamp 
ratings must remain unsatisfactory. One characteristic of a 
lamp is not sufficient to judge of its merits, and, besides, 
there is still another factor which must always be considered— 
that is, the price of the lamp itself. 


RECHARGING PRIMARY BATTERIES. 

Not infrequently one finds in the technical press instruc- 
tions for recharging primary batteries, particularly the type 
known as the dry battery. An instance was noted recently in 
which very specific details were given, the necessary apparatus 
listed and the method of conducting the charging described. 
Now, there is no denying the fact that dry batteries can be 
“recharged”—that is to say, partially restored to their active 
condition. But who wants to recharge a dry battery? In the 
case Just mentioned, to perform this interesting experiment 
there 
hold the dry cells, a small amount of sal ammoniac, and four 


were required four stone jars large enough to 
cells of gravity battery, with a solution for charging the same. 
Aside from the question of whether four gravity cells would 
be capable of recharging four dry cells connected in series, 
and whether six or eight would not be necessary to do the work 
properly, would not the jars and the gravity cells cost more 
than the dry cells themselves? Dry cells are about the least 
expensive type of primary battery on the market. The gravity 
cell is not a cheap source of electrical energy, and when used 
as here proposed, it would require refilling at each recharge, 
since it can not be left standing, so that the cost of operating 
it would be greatly increased. Taken in connection with the 
trouble and the unreliable results obtained—since the recharged 
cells can never be as good as the new cells—it seems a waste 
of time and money. To charge them from a lighting circuit 
would seem to be a better plan, but even this is of doubtful 
efficacy. It would seem to be much better practice to throw old 
cells away and buy new. It seldom pays to make use of make- 


shifts when the proper apparatus itself costs but little. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 
CHAPTER VI.—Concluded. 


THE SPECTRUM OF RADIUM. 


If radium had a well-defined spectrum, it 
would be a matter of great importance in 
connection with the determination of the 
purity of any given sample of its salts. To 
determine the spectrum, the Curies turned 
over to Demarcay some samples of mate- 
rial, containing radium, and he studied the 
spark spectra of these substances. The first 
sample used by Demarcay contained large 
quantities of barium. Nevertheless, even 
with this material he was able to recog- 
nize, in addition to the barium lines, a 
line in the ultraviolet, having a wave length 
of 3814.7 Angstrém units. When a purer 
substance was used the intensity of this 
line increased, and other lines made their 
appearance. Finally, a product was ob- 
tained of such purity that only the three 
strongest barium lines appeared at all, and 
these were of such slight intensity as to 
show that the barium was present only in 
small quantity as an impurity. While this 
product was nearly pure radium chloride, 
it was still further purified until the 
strongest barium lines could scarcely be 
detected at all. 

The chief lines of radium found by De- 
marcay, lying between A 5,000 and 3,500, 
are the following—the most intense line 
being represented by the number 16. 


Wave Length. Intensity. 
4826 .3 10 
4683.0 14 
4533.5 9 
4436.1 8 
4340.6 12 
3814.7 16 
8649.6 12 


The strongest of the above lines have 
the intensity of the strongest lines of other 
substances. 

In addition to the lines referred to 
above, and a number of weaker lines, the 
spectrum of radium contains two bands— 
the one extending from 4631.0 to 4621.9, 
having a maximum at 4627.5; the other, a 
stronger band in the ultraviolet, extending 
from 4463.7 to 4453.4, having a maximum 
at 4455.2. 

Thus, the spectrum of radium resembles 
the spectra of the alkaline earths, which 
consist of strong lines and also bands. 

It was pointed out by Mme. Curie that 
although spectrum analysis is, in general, 
a very sensitive means of detecting minute 
quantities of substances, in the case of 
radium it is far less delicate than the spec- 
troscope, notwithstanding the fact that 
radium gives a well-defined spectrum. 
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In order to photograph the strongest 
spectrum lines of radium, a specimen of 
the radium-containing barium was re- 
quired, which had an activity at least fifty 
times that of metallic uranium. 

The electrometer, on the other hand, 
can detect radium which has an activity 
that is only one ten-thousandth that of 
metallic uranium. The electrical method 
of detecting the pressure of traces of ra- 
dium is thus at least five hundred thou- 
sand times more sensitive than the spec- 
troscopic. The spectroscopic method is of 
importance in connection with the study 
of radioactivity, not so much as a method 
for measuring radioactivity, as for de- 
termining the purity of the radium in the 
various stages of its 
barium. The spectrum of radium prepared 
by Gietel has been studied by Runge and 
others. Radium bromide gives a deep-red 
color to the flame, and the spectrum con- 
tains two bright bands in the red, also 
a line in the bluish-green, and two weak 
lines in the violet. 


THE ATOMIC WEIGHT OF RADIUM. 


The atomic weight of radium was first 
determined by Mme. Curie, with specimens 
that contained more or less barium. Values 
as low as 140 were at first obtained. As 
purer and purer specimens were prepared, 
atomic weight determinations gave larger 
and larger values for the atomic weight 
of radium. 

A specimen which still showed the 
strongest lines of barium with appreciable 
intensity, gave a value for the atomic 
weight of the element ranging, for five 
determinations, tetween 220.7 and 223.1. 

A specimen of radium chloride was then 
purified until the strongest lines of barium 
appeared very weak indeed. From the 
minute quantity of barium that can be de- 
tected by the spectroscope, this specimen 
of radium chloride could contain only the 
merest trace of barium. 

The atomic weight determinations were 
made by precipitating the chlorine as sil- 
ver chloride. Taking the atomic weight 
of silver as 107.8 and chlorine as 35.4; the 
atomic weight of radium was found to be 
225, ranging in three determinations be- 
tween 224.0 and 225.8. 

Light has been thrown on the atomic 
weight of radium by Runge and Precht, 
who studied the spectrum of radium in a 
magnetic field. Series of lines were ob- 
served, under those conditions, with 
radium, that are analogous to those 
found for the alkaline earth metals 
—calcium, strontium and _ barium. 
Certain relations have been estab- 
lished between the series of lines for 


separation from 
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the element, and its atomic weight. By 
means of these relations Runge and Precht 
have calculated the atomic weight of ra- 
dium to be 258. Other investigators, how- 
ever, on purely physical grounds, have con- 
cluded that the atomic weight is close to 
225. We must, then, decide between these 
two numbers. In the light of the evi- 
dence at present available, this is not an 
easy task. 

The number 225 seems to fall in with 
the value that radium might be expected 
to have from the Periodic System. This 
number would place radium after bismuth 
with an atomic weight of 208, and before 
thorium with an atomic weight of 232. 
The number 225 for its atomic weight 
would place radium in group II, along 
with calcium, strontium and barium, to 
which chemically it is closely allied—es- 
pecially to barium, as we have seen. The 
atomic weight 225 also places it in the 
twelfth series, along with thorium and 
uranium—the other well-known elements 
that are radioactive. 

On the other hand, the atomic weight 
225 places radium in the second group of 
the Periodic System, while thorium is 
in the fourth, and uranium is in the sixth. 
In a word, it places radium before 
thorium and uranium, the atomic weight 
of thorium being 232.5; and that of 
uranium 239.5. It will be observed 
that these three radioactive elements 
have the largest atomic wetghts of 
all the known chemical elements. In- 
deed, an attempt has been made to estab- 
lish a relation between the relatively large 
masses of the atoms of these elements and 
their radioactivity—an attempt which, as 
we shall see when we come to study the 
nature of radioactivity, is most praise- 
worthy. In terms of this relation, the atom 
with the largest mass should be the most 
radioactive, and as we usually measure 
mass by weight, the atom with the largest 
atomic weight should be the most radio- 
active. If the atomic weight of radium is 
258, it would be in accord with this rela- 
tion. The atom of radium would be by 
far the keaviest of all known atoms, that 
of uranium with a mass of 239.5 would be 
next, followed by thorium with a mass of 
232.0. 

We shall see later the significance of 
this relation, and will become so im- 
pressed by it in connection with the appli- 
cation of the electron theory of matter to 
the explanation of radioactivity, that we 
shall be loath to give it up, and accept a 
lower atomic weight for radium than for 
uranium and thorium. | 

Since writing the above a relation has 
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appeared to the writer, which somewhat 
invalidates the argument for 225 as the 
atomic weight of radium, based upon the 
Periodic System. If we turn to the 
Periodic System and examine the atomic 
weights of any two elements in the same 
group and in two succeeding series; in a 
word, of two elements that fall directly 
under one another, we find that their 
atomic weights differ from one another by 
about twenty-five units. This is especially 
true for the elements with higher atomic 
weights. Take the members of group II, 
in which radium undoubtedly belongs 
chemically. The atomic weight of calcium 
is 40.1, that of zine 65.4—difference 25.3. 
Zine differs from strontium in round num- 
bers by twenty-two points; strontium from 
cadmium by twenty-five points, and cad- 
mium from barium by twenty-five points. 
Similar relations obtain between successive 
members of every other group in the 
Periodic System, especially between the 
members with the higher atomic weights. 
The difference between the atomic weights 
of two elements in the same group, and in 
succeeding series, is generally around 
twenty-five. 

It will be seen that the difference be- 
tween the atomic weight of radium as de- 
termined by chemical analysis, (225) and 
as determined by spectrum analysis (258) 
is thirty-three units. 

We have already seen that the number 
225 places radium in group II of the 
Periodic System, and in series twelve. The 
atomic weight 250 would place radium in 
group II of the Periodic System, and in 
series thirteen. This may seem sur- 
prising since only twelve series have thus 
far been recognized in the Periodic Sys- 
tem. It may be that the proper place for ra- 
dium is in a new series, of which only one 
number exists, or has, at least, thus far 
been discovered. If radium has an atomic 
weight of 250, or thereabouts, it would 
thus fall in group II of the Periodic Sys- 
tem, with its chemically allied elements, 
just as well as if it had an atomic weight 
of 225. 

The problem of the atomic weight of 
radium, however, can not be settled by 
reasoning from analogy, but must be 
worked out by some direct method. 

If we examine the method employed by 
Mme. Curie for determining the atomic 
weight of radium, it does not seem to be 
entirely free from objections. In the first 
place, the amount of radium chloride that 
could be obtained, which was of sufficient 
purity for atomic weight determinations, 
was necessarily small. Indeed, the total 
amount of chloride at the disposal of Mme. 
Curie was only about one hundred milli- 
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grammes. This tended to magnify all ex- 
perimental errors. 

The chloride of radium, which is hygro- 
scopic, shown by the fact that it absorbs 
water when in a desiccator over drying 
agents, was weighed in a platinum cruci- 
ble. Further, it is not clear that any test 
was made to determine whether the crys- 
tallized radium chloride did not lose hy- 
drochloric acid when the water of crys- 
tallization was removed. It will be recalled 
that other members of the barium group 
form oxychlorides, when the chlorides are 
dehydrated in the air. It is well known 
that the chloride of calcium can be dehy- 
drated without the formation of oxy- 
chloride, only in a current of hydrochloric 
acid. This is a matter that should cer- 
tainly receive attention in connection with 
the method of determining the atomic 
weight of radium, that was employed by 
Mme. Curie. 

A further question that naturally sug- 
gests itself in connection with this method, 
is this: Does silver nitrate precipitate all 
of the chlorine from radium chloride as 
silver chloride? The properties of radium 
are so remarkable, as we shall learn, that 
it does not follow that this would nec- 
essarily be the case. All in all, it appears 
to the writer that the question of the 
atomic weight of radium is still an open 
one, that can be settled only when a larger 
amount of material is available, and when 
other methods can be brought to bear on 
the problem. 


The Final Action on the Harvard- 

Massachusetts Institate of Tech- 

| nology Alliance. 

Dr. Henry S. Pritchett, of the Massa- 
chusetts Institute of Technology, has is- 
sued the following statement to the 
alumni and former students: 

“At a meeting of the corporation of 
the institute held on October 11 a re- 
port was received from the executive com- 
mittee, advising the corporation that in 
the view of the qommittee the recent 
decision of the Supreme Gourt of Massa- 
chusetts relative to the land on Boylston 
street made it impossible for the institute 
to take further steps in the plan of co- 
operation with Harvard University which 
has been under consideration the past 
year. 

“In view of the facts set forth the cor- 
poration thereupon adopted a resolution 
instructing th executive committee to 
notify the authorities of Harvard Uni- 
versity that the institute found itself un- 
able to proceed with the plan of cooper- 
ation, and to express at the same time 
the appreciation of the corporation for 
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the fairness and courtesy with whieh the 
authorities of Harvard had joined in this 
common effort to solve a difficult question. 

“The corporation further authorized 
the president to communicate this result 
to the alumni, faculty, and friends of the 
institute, and to invite their hearty co- 
operation in the future upbuilding of the 
institute. 

“This decision disposes not only of the 
matter of an alliance, but also, for some 
time to come, at least, of the question of 
a site. It scems clear that the institute’s 
home must continue to be, for a number 
of years, its present one, with such added 
room and buildings as may Le found nec- 
essary and practicable. With these ques- 
tions settled it is clear that the duty of 
each institute man, of each friend of the 
institute is to go heartily and enthusias- 
tically at the problems which lie immedi- 
ately and clearly before us, with the 
ambition to make the institute the most 
efficient means possible for ministering 
to the intellectual, moral and social life 
of its students. The questions upon 
which we have honestly differed are now 
out of- the way. Let us now pull together 


for the solution of our common prob- 
lems. Some of these problems need to 
be attacked at once. Outside of the ques- 
tion of increased endowment, which is 
most pressing, additional land ought to 
be secured as soon as possible; a site for 
the Walker Memorial Building must be 
provided and the building started as 
promptly as possible; and an additional 
building such as a chemical laboratory 
and the erection of one or two modest dor- 
mitories on our land in Brookline ad- 
joining the athletic field would serve a 
great need of the student life. To the 
solution of these pressing and specific 
problems the corporation asks your hearti- 
est support and assistance.” 


American Institute of Electrical 
Engineers. 

The 200th meeting of the American 
Institute of Electrical Engineers will be 
held at 44 West Twenty-seventh street, 
New York, at 8.15 P. Įm., Friday, Octo- 


ber 27, 1905. The general subject to be 
discussed at this meeting is “Lightning 
and Lightning Protective Apparatus.” 
The following papers will be presented : 

1. “Some Experiences with Light- 
ning Protective Apparatus,” by Julian C. 
Smith, of the Shawinigan Water and 
Power Company, Montreal. 

2. “Performance of Lightning Ar- 
resters on ‘Transmission Lines,” by A. 
J. Neall, electrical engineer with the 
Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa. : 

3. “Lightning Arresters on Italian 
High-Tension Transmission Lines,” by 
Philip Torchio, chief electrical engineer 
of the New York Edison Company. 
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THE ILLINOIS STATE ELECTRIC 
ASSOCIATION. 


ANNUAL CONVENTION AT PEORIA, OCTOBER 
5 AND 6. 


The sixth annual convention of the 
Illinois State Electric Association was 
held at Peoria, Ill., Thursday and Fri- 
day, October 5 and 6. The headquarters 
of the convention were at the National 
Hotel. 

The sessions were presided over by 
President E. B. Hillman, of Quincy. 

Secretary David Davis, of Litchfield, 
reported receipts of $470, and Treasurer 
Charles A. Vallette, of Edwardsville, re- 
ported a balance of $188.45. 

A committee to revise the by-laws, par- 
ticularly in the matter of the membership 
status of municipal plants, was appointed. 
This committee included H. E. Chub- 
buck, La Salle; S. S. Davis, Moline, and 
F. W. Little, Peoria. 

The afternoon session opened with the 
reading of a paper by H. B. Gear, of 
the Chicago Edison Company, on “ Un- 
derground versus Overhead Lines.” 

The committee on revision of the by- 
laws reported three amendments, which 
were adopted. One amendment provides 
that any member transferring his station 
to a municipality ceases to be a member. 
Another requires applications for mem- 
bership to be referred to a committee ap- 
pointed for the purpose, and the third 
amendment provides for the election of 
four vice-presidents instead of three. 

The committee on insurance, consist- 
ing of J. J. Frey, Hillsboro, and W. A. 
Thomas, Abingdon, presented an excel- 
lent report. This committee has been 
peculiarly efficacious in this work. 

Mr. E. R. Townsend, of Chicago, an 
engineer and inspector for the old line 
fire insurance companies of the state, at 
the request of Mr. Frey, addressed the 
association on the subject of “Power- 
House Insurance” on Thursday afternoon. 
Mr. Townsend gave the convention a 
straight talk, setting forth the hazards 
from the underwriting company’s point 
of view, and gave the central station men 
a very clear idea of their responsibilities 
with regard to power-house insurance. 

Following the discussion on the matter 
of insurance, Professor S. W. Parr, of 
the University of Illinois, read a paper 
on “The Composition and Heating Values 
of Illinois Coal.” 

_ A paper was then presented by W. R. 
Pinckard, of the Chicago office of the 
Westinghouse Electric and Manufacturing 
Company, on “Interurban Transmission.” 
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Following the reading of this paper. 
Mr. X. Cavarno, Kewanee; R. S. Wal- 
lace, Peoria, and R. H. Abbott, Peters- 
burg, were appointed a nominating com- 
mittee, and adjournment was taken unti! 
Thursday evening. 

At the evening session a paper on 
“Large-Unit Incandescent Lamps for 
General Illumination” was read by Mr. 


‘F. W. Wilcox, of the General Electric 


lamp works at Harrison, N. J. This 
paper elicited a very lengthy discussion. 
The election of officers was taken up at 
the Friday session, the following being 
chosen for the ensuing year: presi- 
dent, D. Davis, Litchfield; first vicc- 
president, J. N. C. Shumway, Taylor- 
ville; second vice-president, B. L. Brown, 
Elmwood; third vice-president, E. Mc- 
Donald, Lincoln; fourth vice-president, 
E. H. Gray, El Paso; treasurer, W. J. 
Day, Bement; secretary, H. E. Chubbuck, 
La Salle. Executive committee—W. B. 
McKinley, Champaign; Ib. G. Schmidt, 
Springfield; F. J. Baker, Chicago; S. S. 
Davis, Moline; B. B. Hillman, Quincy. 
There was a large attendance of dele- 
gates and visiting electrical men, and a 
number of manufacturers made interest- 
ing exhibits and were represented by their 
sales and engineering departments. 
Among these companies were the follow- 
ing: Westinghouse Electric and Manu- 
facturing Company, Peoria Gas and Elec- 
tric Company, General Electric Company, 
Nernst Lamp Company, Allis-Chalmers 
Company, Fort Wayne Electrical Works, 


Wagner Electric Manufacturing Com- 
pany, Bryan-Marsh Company, Ewing- 
Merkle Electrice Company, American 


Circular Loom Company, Columbia In- 
candescent Lamp Company, American 
Electrice Supply Company, Central Elec- 
trie Company, Moline Lamp Company, 
Stanley-G. I. Electric Manufacturing 
Company, Monarch Electric and Wire 
Company, Western Electric Company, 
Electric Appliance Company, Maloney 
Electric Company, American Conduit 
Manufacturing Company, Switchboard 
Equipment Company, D'Olier Engineer- 
ing Company, National Electric Lamp 
Company, Diamond Meter Company, and 


Electric Storage Battery Company. 
{> 


New American Locomotive Com- 
pany Directors. 

C. A. Coffin, president of the General 
Electric Company, and E. C. Converse, a 
director of the United States Steel Corpo- 
ration, have been elected directors of the 
American Locomotive Company to suc- 
ceed W. Seward Webb and George W. 
Hoadley. 
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The Madison Square Garden Elec- 
trical Show. 


The managers of the Madison Square 
Garden Electrical Show, to be held 
in New York, December 11 to 23 in- 


clusive, report that during the past 
week the Electro-Dynamie Company, 


Magnetic Wire Company, Waterbury & 
Company, Vandyck Churchill Company, 
Gold Car Heating Company, New York 
city, the Stow Manufacturing Company, 
of Binghamton, N. Y., and the Magneta 
Clock Company, of Zurich, Switzerland, 
have arranged for exhibits. 


“The Street Railway System of the 
Borinage.” 


To THE EDITOR OF THE ELEcTRIcAaL REVIEW: 

In your issue of September 23, 1905, 
you published an article by Dr. A. Graden- 
witz, describing a single-phase street rail- 
way in Belgium. | 

The author mentions that Winter-Kich- 
berg motors are used on the above street 
railway line. I want simply to remark 
that according to an agreement entered 
into by the Allgemeine Elektricitats 
Gesellschaft, of Berlin, two years ago, the 
single-phase motors of that line are con- 
sidered to be built under the control of 
my Belgian patents. 

Marivs LATOUR. 

Schenectady, N. Y., October 10. 


Peter Cooper Hewitt at the New 
York Electrical Society. 


The 253d meeting of the New York 
Electrical Society will be held at the 
auditorium of the New York Edison Com- 
pany, 44 West Twenty-seventh street, New 
York city, Monday, October 23, at 8 
P. M. Mr. Peter Cooper Hewitt will lec- 
ture on “Electrical Reactions of Gases.” 
This latter-day development of electrical 
phenomena has excited intense interest, 
and the work of Mr. Hewitt has been par- 
ticularly brilliant. The lecture will take 
up the electrical reactions of gases, with 
particular reference to the phenomena 
found in the Cooper Hewitt mer- 
cury vapor lamp and rectifier. Mr. 
Jewitt classifies the electrical reactions 
or resistances as those appearing at the 
positive electrode, at the negative elec- 
trode and in the intervening vapor path. 
He will direct attention to the difficulties 
of obtaining independent measurements 
of the different resistances. The visible 
phenomena will be studied, and the vari- 
ous characteristics of this apparatus will 
be discussed. 
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The Largest Hydroelectric Installation in Southern Asia—lII. 


HE three exciter units are four- 
pole, seventy - five - kilowatt ma- 
chines, operating at 465 revolutions 
per minute and over-compounded from 
110 to 115 volts at no load and full load 
respectively. With a power-factor of 
ninety-five per cent, one exciter is capa- 


Electricity for Industrial Purposes in India. 


By A. C. Hobbie. 


exciter units, showing also the arrange- 
ment for supplying station lights from any 
one of the three units. All wires and 
cables leading from the generators and 
exciter units through the long stone cable 
duct to the transformer station on top of 
the bluff are lead-covered. 


tus is located in the transformer station, 
1,000 feet distant from the power-house. 
The general wiring diagram for both 
generating station and transformer house 
is shown here and needs but little explana- 
tion. The generator voltage, varying be- 
tween 2,000 and 2,250, according to the 


INTERIOR OF TRANSFORMER STATION AT SIVASAMUDRAM, SHOWING LOW-TENSION SWITCHBOARDS AND POWER TRANSFORMERS. 


ble of supplying the necessary generator 
field excitation with a station load 
of 5,500 kilowatts. Since the ultimate 
total output of the plant is between 
6,500 and 7,000 kilowatts it will be 


necessary to operate two exciters in 


multiple. The third exciter unit is a re- 
serve, being operated, however, during the 
night for station lights. Herewith is re- 
produced the wiring diagram of the three 


STEP-UP TRANSFORMER STATION AND 
EQUIPMENT. 

It is due to the fact that the generating 
plant is situated in a very feverous locality 
that it was decided to locate the trans- 
former station on top of the bluff (400 
feet above the generating station), thus 
making it more habitable for the switch- 
board attendants. Hence, all of the es- 


sential switching and controlling appara- 


load, is raised to approximately 35,000 
volts through seven banks of 350-kilowatt 
General Electric air-blast transformers. 
The transmission voltage was formerly 
30,000, but during the second installa- 
tion and owing to increase of power to be 
transmitted the line pressure was raised 
to 35,000 volts by replacing the 30,000- 
volt coils with new ones wound for the 
higher voltage. In this way and through 
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other means to be described herein, the 
line loss has been kept at a reasonable 
value. 

The low-tension switchboard, consisting 
of eleven generator, two direct-current 
exciter, seven transformer bank, two total 
output, two line switch control, two volt- 
age regulator, and five local panels of blue 
Vermont marble, is situated on the main 
floor, or second deck of the three-deck ar- 
rangement. The 2,200-volt oil switches, 
bus-bars and disconnecting switches are 
located on the ground floor, while all of 
the high-tension switching apparatus, with 
exception of transformer oil switches, is 
located on the third floor or gallery. In 
addition to the usual voltage, power and 
current meters on the low-tension switch- 
board are also two frequency meters, two 
synchronizing instruments and one power- 
factor meter. 

The accompanying sketch is the wiring 
diagram of the synchronizing arrange- 
ment for both generators and the two sec- 
tions of the 2,200-volt buses. This latter 
feature is one to which particular atten- 
tion is called. From an examination of 
the switching arrangement as shown in 
the wiring diagram for both raising and 
lowering transformer stations, the flexi- 
bility of the whole scheme is apparent. 
The plant may be operated as a whole or 
as two separate plants, as desired. Re- 
pairs may be made with facility without 
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entirely separate plants. Provided the 
power plant is being operated in this wav, 
it 1s easy to unite the two sections quickly 
as one by synchronizing the low-tension 
buses at the generating end of the trans- 
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switch, taking care beforehand to have all 
rheostatic resistance “cut in” in both gen- 
erator field and exciter field circuits. The 
voltage is gradually brought to normal by 
turning out resistance from the exciter 
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GENERAL WIRING CONNECTIONS IN POWER- Hower AND TRANSFORMING STATION AT 
SIVASAMUDRAM. 


mission lines. This is made possible by 
the quick-acting, 2,200-volt, motor-operat- 
ed oil switch located between the two sets 


of low-tension buses. 
On starting up the plant after a com- 
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EXcITER WIRING ARRANGEMENTS AND STATION LIGHTING. 


disturbing the general operation of plant. 
Many prominent engineers consider de- 
sirable, as a means of increasing reliability 
and continuity of service and the factor 
of safety against complete shutdowns of 
plant, the operation of the same as two 


plete shutdown due to any cause, much 
time and trouble is saved by synchroniz- 
ing all of the generators at the same time. 
This is accomplished by closing the mains 
and field switches of all of the generators 
and then closing the main exciter field- 


field circuits. To assist the hydraulic 
operator in the generating station in 
holding the correct speed for paralleling 
alternators a synchronizing lamp is’ lo- 
cated on each generator panel. The switch- 
board attendant in the transformer sta- 
tion above throws the machines in par- 
allel at the proper moment indicated by 
the pointer on the synchronizing instru- 
ment. 

The old high-tension switchboard is 
composed of six double-line switch panels, 
twelve transformer switch panels, and one 
panel upon which is mounted a three- 
phase electrostatic ground detector. All 
are of blue Vermont marble, supported by 
a heavy wooden framework, allowing three 
feet to each phase. On the new high-ten- 
sion side of the transformer station a 
cheaper construction is employed, using 
brick compartments for the complete en- 
closure of the three high-tension bus-bars 
and for separating the air-break knife- 
switches which are connected in series 
with the 35,000-volt, single-pole, double- 
break transformer oil-switches. All of 
the high-tension transformer oil-switchee 
are located in brick compartments on the 
main floor. All of the oil-switches in use 
have given entire satisfaction and those 
which have had threa years continued 
service have received no renewal of oil. 
A particular feature to be commended in 
the recent extension of the original in- 
stallation is the location of high-tension 
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and low-tension controlling switches with- 
in the immediate reach of the switchboard 
attendant. 

In each transmission line at the gener- 
ating end is an automatic motor-operated. 
35,000-volt, double-break oil-switch. These 
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ated oil switches, with time-limit relays, 
is here reproduced. With this arrange- 
ment, supplemented by the use of time- 
limit bus-section switches at the Kolar 
gold field transformer station, a heavy over- 
load or a short-circuit on one of the dupli- 
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Cross-SECTION SHOWING GENERAL ARRANGEMENT OF APPARATUS AND SWITCH COMPARTMENTS 
iN TRANSMITTING AND RECEIVING TRANSFORMER STATIONS. 


are adjusted to trip at slightly over 
100 per cent overload current by the ac- 
tion of an automatic bellows-type, time- 
limit relay. The time-limit mechanism 
of the latter is very simple and effective. 
The relay plunger, which is also the iron 
core of the solenoid, is actuated against 
air pressure by the line current. The time 
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cate transmission lines actuates the time- 
limit relay oil-switch in the faulty line, 
thus switching it out of service, while the 
station output is carried on the other line 
until the fault is located. This is accom- 
plished by the aid of a 350-kilowatt, line- 
testing transformer, which will be more 
fully described later on. All of the motor- 
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GENERATOR AND Bus-BAR SYNCHRONIZING ARRANGEMENT. 


limit depends upon the strength of 
line current or percentage overload, 


and the adjustment of the valve 
which controls the escapement of 
air from the receiver. A diagram of 


the wiring scheme of the electrically oper- 


operated oil switches are actuated by re- 
mote control switches, located on the line- 
control switch-panels of the low-tension 
switchboard. | 

Another, a new and valuable feature 
adopted in the extension to the original 
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plant, is the use of two General Electric 
voltage regulators. The wiring diagram of 
one regulator is shown in the accompany- 
ing drawing. Owing to the wide range of 
voltage to be controlled—ninety-three 
volts at no load to possibly 115 volts at 
full load—it was found necessary to oper- 
ate the two regulators in multiple; one 
being adjusted for the low-voltage range, 
the other for the higher voltage. As the 
load gets beyond the limit of voltage con- 
trol of one regulator, the other is imme- 
diately switched into service. The action 
of the regulator is apparent from a glance 
at the wiring diagram. An increase of 
load tends to lower the voltage and in- 
crease the line loss. The direct-current 
control magnet excited from the direct- 
current fuses and the alternating-current 
magnet excited from the 2,200-volt bus- 


WIRING SCHEME OF ELECTRICALLY OPERATED 
OIL SWITCHES wita TIME-Limit RELAYS. 


bars, acting in conjunction, tend to main- 
tain a constant voltage at the transmitting 
station. This, however, is not sufficient ; 
since, owing to a variable line loss, the de- 
sired constant voltage at the receiving 
station, ninety-two miles distant, does not 
pertain. To overcome this diffieulty a sec- 
end winding, excited from the transmis- 
sion line or high-tension buses through 
a current transformer inserted therein, 
compensates for line loss regardless of 
phase relation. To accomplish this it is 
necessary to have the requisite amount of 
rheostatic resistance in the shunt-field cir- 
cuit of the exciters. The differential re- 
lay magnets perform the office of cutting 
in and out this resistance. Their action 
depends upon the “make” and “break” 
of the circuit controlled by the direct and 
alternating-current magnets above men- 
tioned, and through which their actuating 
current is obtained. 

The regulator acts upon the slightest 
change of load and keeps the voltage con- 
stant at the distribution end of the line. 
Acting in conjunction with the water- 
wheel governors it performs a valuable 
service in preventing the line volt- 


624 


age from reaching a dangerous value 
when the entire station load at the 
receiving station is suddenly switched off 
for any reason. One, two or three exciters 
may be operated singly or in multiple on 
each voltage regulator. 

Herewith are shown the curves of line 
voltage and current from no load to full 
load at approximately power-factor ninety- 
five at the transmitting station with vary- 
ing line loss conditions. Although the 
line voltage at the transmitting end varies 
approximately between 29,760 and 37,000 
from no load to maximum, the voltage in 
the lowering transformer station at Kolar 
remains practically constant at 29,702. 
Thus with both Kolar transmission lines 
in operation, the line loss varies from 702 
volts at no load to approximately 6,000 
volts at full load for power-factor ninety- 
five, at the transmitting end of the line. 
This means a line loss of approximately 
fifteen per cent at normal load. 

Separate wire towers are annexed to the 
main transformer building for outgoing 
transmission lines, lightning arresters, re- 
active coils, and line disconnecting 
switches. A plan and sectional elevation 
showing the line entrances and method of 
anchoring the wires securely inside is giv- 
en herewith. Outside of the towers, fif- 
teen feet from the outer wall, is an addi- 
tional pole structure for anchorage reen- 
forcement. This method of anchorage and 
entrance of the 35,000-volt transmission 
wires has proved effective and satisfactory 
in every way. There is no reason why this 
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method should not prove as effective for 
60,000 volts or even higher voltages. High 
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velocity winds and violent driving rain- 
storms are prevalent in this country dur- 


Á 


Re al 
tee 


LT Bacsce 
or Prane. 


a Y Linee. 


rr A TE 
—— NW 
“Cur Trane 


O se 


5 ee GEE - EOSS 


CE Si: a 
e 
| 


Compensator 


Dy Relay. 4 I 
a 


Condenser. 


WrRinG DIAGRAM OF VOLTAGE REGULATOR. 
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ing monsoon weather ; so that this method 
has been subjected to very severe tests. 
A feature not to be overlooked is the ap- 
parent abnormal roof extension and the 
relative position of the rain guards, con- 
sisting of six-inch flat wooden discs, with 
respect to the same. More trouble has 
been experienced with the numerous low- 
tension distribution lines at Kolar than 
with the transmission lines during violent 
winds and rain-storms, as regards prevent- 
ing the driving rain from entering the dis- 
tribution towers. 

Reactance coils have been inserted in 
each phase of the transmission lines be- 
tween the banks of lightning arresters and 
the high-tension bus-bars. It has been a 
much-argued question among electrical 
engineers as to whether such coils are of 
real value as protective devices. Experi- 
ence, in general, has tended to show that 
they are a valuable adjunct to any electric 


- transmission plant subjected to the effects 


of violent electrical storms. In this par- 
ticular climate during a few months of the 
year violent electrical storms are of fre- 
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VIEW OF AUTOMATIC REGULATOR AND OrL-SwitcH ConTRUL PANELS, 2,200-VoLT OIL-SWITCH 
IN BACKGROUND, LOW-TENSION SWITCHBOARD, SIVASAMUDRAM., 


quent occurrence. During two and one- 
half years of continued service without the 
use of reactance coils three transformers 
have been damaged by heavy lightning 
discharges. In each instance the discharge 
occurred inside the top of the transformer 
case from one of the high-tension leads to 
the iron case, a distance of from four to 
five inches. In each case the transformer 
winding served the purpose of a reactance 
coil. ‘The lightning arresters were adjusted 
to discharge at a voltage not exceeding 
ten per cent above that of the transmission 
voltage. 

Naturally the simplest remedies sug- 
gested are additional transformer insu- 
lation and the insertion of properly de- 
signed reactance (often termed “choke’’) 
coils between lightning arresters and trans- 
formers. Since the latter suggestion has 
been effected, we have experienced several] 
severe electrical storms causing discharges 
to earth through the lightning arresters 
without disturbing the operation of the 
plant. At this time the arresters were 


adjusted to discharge at about twenty-five 


per cent above normal line voltage. It 


vorrace’ar €enerartinG Brenan. 
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thin cards between the knobs of arresters 
nearest the earth connection. An idea of 
the severity of the discharge may also 
be gained in this way. A slight discharge 
will produce a series of tiny punctures 
in the card which are scarcely discernible 
with the unaided eye, while a heavy dis- 
charge will produce a single large punc- 
ture in which the edge of the whole is 
charred. The reactance coils herein re- 
ferred to consist of a simple helix of 
bare copper wire one size larger than the 
line wire. The coils are about six inches 
in diameter, having twenty turns with 
one-quarter-inch air insulation between 
them. 

It has been found that ordinary static 
discharges between brass cylinders of light- 
ning arresters has produced a copper 
nitrate (CuNO,) deposit ‘in the air-gap 
between them to such an extent as to re- 
duce the air-gap resistance several thou- 
sand ohms. This accumulation of copper 
salt occurs only between some six or eight 
of the brass cylinders located nearest the 
transmission wires. The deposit is prob- 
ably due to the fixation of nitrogen from 
the air by the static discharge, and the 
presence of moisture with nitrogen per- 
oxide (NO,) results in the formation of 
HNO,, the reaction of which in the pres- 
ence of copper produces copper nitrate. 
Tinning the affected brass cylinders stops 


the reaction and solves the difficulty. 
(To be continued.) 
<-> 


Berlin’s Telephone System. 
According to Consul-General Mason, of 
Berlin, the telephone service of the Ger- 
man capital is well worth study. It has 
grown to enormous dimensions and has 


Line amperes ar Cene ratin Station 
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CURVES OF LINE VOLTAGE AND CURRENT FROM No-LOAD TO FuLt-Loap. 


is a good plan to keep a check upon the 
action of the lightning arresters by the 
insertion of “tell tale” slips of paper or 


features that will strike many as desirable. 
He writes: 
“The telephone system at Berlin is a 
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branch of the imperial postal service, 
and is administered throughout by em- 
ployés of the government, who hold their 
positions for life or during good behavior, 
and receive pensions when they finally re- 
tire by reason of old age or disability. 
From a begmning somewhat tardy, in 
comparison with other large European 
and American cities, the service here has 
grown to one of the largest in the world, 
not less than 86,000 telephones being 
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short-distance service includes the city of 
Berlin proper, which is divided into nine 
districts, each with its central exchange, 
and eighteen branch exchanges in the 
various suburbs within a radius of five 
miles from the central station in Berlin. 
“The cost to subscribers per annum for 
a telephone installation in Berlin is from 
180 to 200 marks ($42.84 to $47.60) while 
for certain suburbs, where the instru- 
ments are less frequently used, the cost 
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VIEW OF LIGHTNING ARRESTER TOWER AND OUTGOING TRANSMISSION LINES, TRANSFORMER 
HoUsE, SIVASAMUDRAM. 


now installed in the public system 
of greater Berlin. The long-distance 
telephone service of this city em- 
braces within its scope more than 
2,600 cities and towns in Germany and 
other European countries, including 
capitals like Paris, Brussels, Rome, 
Vienna, and St. Petersburg. For this 
branch of the service the central telephone 
bureau is equipped with a staff of oper- 
ators, mostly women, who are competent 
in the various European languages. The 


varies from eighty marks ($19) at Adlers- 
hof to 140 marks ($33.32) at Steglitz, 
and 160 marks ($38.08) at Westend, 
which is the extreme western section of 
Charlottenburg. The largest number of 
instruments embraced in one district or 
exchange is District or ‘Amt’ I, with 
13,538 connections; next come Amt IV 
with 12,884, and III with 10,508. In the 
organization of the various exchanges one 
female operator is required to attend to 
the calls of from 100 to 200 telephones. 
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The operators are carefully educated and 
selected, ably directed, and are for the 
most part alert and efficient. The con- 
nections between the various district ex- 
changes are cased in earthenware conduits 
laid underground, but the wires to sub- 
scribers’ instruments are mainly strung on 
high wrought-iron frames set on the roofs 
of the tallest buildings, and are never per- 
mitted in any positions so low as to inter- 
fere with the fronts of buildings or the 
traffic of the streets. At all the branch 
post offices and district exchanges, as well 
as at various other prominent places 
throughout the city, are automatic public 
telephones, which any person may use 
after dropping in the slot a ten-pfennig 
piece, the value of which is two and one- 
half cents in American currency. 

“The rates for long-distance service are 
as follows for a communication which 
does not exceed in duration three minutes. 
The following schedule includes only Ger- 
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“The rates for telephone service to 
foreign countries are specially arranged 
with the governments of the several neigh- 
boring nations, and are relatively higher 
than those between points within the Ger- 
man empire.” 
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An Explosion Gas Turbine. 

A brief description of an explosion gas 
turbine, for which a British patent has 
been obtained by M. Heinrich Zoelly, is 
given in the Mechanical Engineer (Lon- 
don), September 30. In earlier proposals 
for gas turbines an explosion is caused to 
occur in an enclosed chamber, and the re- 
sulting gases are directed through a noz- 
zle against the blades of a turbine. In 
this system the pressure, and hence the 
velocity, of the jet vary between explo- 
sions, while for maximum economy the 
pressure should remain constant. Herr 
Zoelly’s system endeavors to get around 
this difficulty by injecting steam into. 
the pressure chamber at such a rate 
as will maintain the pressure con- 
stant between explosions. This steam 
is obtained from a generator which 
is heated by the exhaust gases, and 
the rate at which the steam is admitted 
into the chamber is controlled automatic- 
ally by the speed of the turbine. In this 
system it is necessary to prevent prema- 
ture explosions, a result which is accom- 
plished by opening the air valve before 
admitting the gas. Thus a cushion of 
air is interposed between the waste gases 
and the new mixture. 
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INCE the advent of the direct-con- 
S nected generator, the tendency in 
power station design has been 
toward a more systematic and com- 
pact organization of the generating 
apparatus and the utmost. simplifi- 
cation of the entire plant consistent with 
the highest efficiency. The practice of 
different engineers has gradually worked 
toward a type of station which is now so 
generally adopted for street railway work 
where limitations are not placed upon the 
design by the size or shape of the avail- 
able site, that it can fairlv be said to 
represent standard practice in modern 
power station engineering. It embodies 
the following essential principles: 

1. Simplicity of design. 

2. Subdivision of the plant into sepa- 
rate sections, so as to localize the effect 
of trouble to any part of the generating 
apparatus, 

3. Provision for the symmetrical exten- 
sion of the plant to provide for future 
power requirements. | 

This station in its simplest form con- 
sists of a boiler room, engine and generator 
room, and switchboard gallery, arranged 
in parallel lines and separated from each 
other by substantial fireproof walls. In 
stations of very large size the boilers are 
frequently arranged in two tiers, or in 
groups, each group having its own chim- 
ney and flues and independent systems of 
feed and steam piping. This arrange- 
ment of the station is now generally re- 
ferred to as the unit system, the distin- 
guishing feature of which is that the 
boilers, engines and generating apparatus 
are arranged in separate units or groups, 
each one of which embodies all of the 


essential features of a complete gen- 


erating plant, and the great advantage 
of which lies in the fact that trouble with 
any single piece of apparatus is localized, 
so that its effect is felt only in that unit 
of which it forms a part. Provision for 
carrying the load in the event of a break- 
down of any important part of the appa- 
ratus is made by installing an additional 
or spare unit. 

While the unit system is now almost 
universally employed in the larger power 
stations, it is usually somewhat modified 
for smaller plants where the liability to 
interruption of the service is not so great 
or the results so disastrous, the chief dif- 
r 1 Paper read before the American Railway Mechanical] 


and Electrical Association, Philadelphia, Pa.. September 
25-28. 1905. 


The Power Station. 


By Fred N. Bushnell. 


ference being in the arrangement of the 
steam and feed piping. The steam piping 
from the boilers is run to a longitudinal 
header, from which the connections to the 
engines are taken off at convenient points. 
This steam header is divided into sections 
by means of gate valves, which permit of 
any section being cut out at the con- 
venience of the operator for the purpose 
of making repairs. Usually two systems 
of feed piping are provided, one of which 
supplies hot water to the boilers through 
the heaters and economizers, while the 
second, or auxiliary svstem, supplies cold 
water, or water direct from the heaters, 
in case of trouble with the main system. 
This arrangement of piping provides 
sufficiently against interruption in small 
and medium-sized plants, and in a. system 
carefully laid out with due consideration 
for the troubles which are likely to arise, 
it is hardly probable that the disarrange- 
ment of any one part will cause serious 
interruption of the service. 

At the present time alternating-current 
generating stations and distributing sys- 
tems are regarded as the most efficient 
to install in large cities where heavy 
traffic is distributed over a very large 
area, requiring current to be delivered to 
the line at a number of points, and where 
the interest upon the investment in direct- 
current feeders and cost of their mainte- 
nance would amount to more than the 
same charges plus the conversion losses in 
an alternating-current system; and for 
long suburban or interurban railways 
where the power required at any one point 
is small as compared with the total power 
generated. ‘The use of alternating-cur- 
rent apparatus has steadily increased since 
its introduction, until at the present time 
approximately sixty per cent of the total 
power used by electric railwavs in the 
United States is generated by this type of 
apparatus. 

In cities where the bulk of the business 
is within the economical radius of distri- 
bution for direct-current lines, and where 
direct-current generators form the larger 
part of the present equipment, the com- 
mon solution of the problem is to use 
this type of apparatus for city work, add- 
ing alternating-current apparatus to sup- 
ply the more distant portions of the sys- 
tem, or roads operating through outlying 
districts. 

There is undoubtedly a great advan- 
tage in having all the apparatus of a uni- 
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form type. This simplifies the wiring 
and switching part of the electrical equip- 
ment and permits of a more efficient dis- 
tribution of the load in the station. But 
there can be no conversion of energy with- 
out loss, and in cases where a considerable 
part of the system can be supplied with 
direct current without the use of rotary 
converters, the composite type of station 
will frequently be found to offer advan- 
tages in lower first cost and higher 
efficiency. 

The location of the power station, its 
general character, and the type of appa- 
ratus to be installed, depend to such an 
extent upon local conditions, that it is 
difficult to offer suggestions covering these 
points except in a general way. 

If possible, the station should be lo- 
cated near an ample supply of water for 
condensing purposes, in order to secure 
the advantages from the use of the most 
efficient types of steam apparatus, and if 
possible, convenient also to a steam rail- 
road or tide water where the coal can be 
received and handled for the least ex- 
penditure of labor. Its location in ref- 
erence to the distributing system will de- 
pend upon the extent and type of the 
system employed. If the direct-current 
system is used, it will be desirable to 
select a location as near as possible to 
its centre of gravity, in order to reduce 
the investment in copper, but in the case 
of an alternating-current distributing svs- 
tem, this is of less importance, and 
greater consideration will be given to the 
cost of the available site, the nature of 
the soil, cost of foundations, ete. 

The building should in all cases be of 
fireproof construction and of neat and at- 
tractive design, appropriate to and sugges- 
tive of the purpose for which it is used. 
In determining upon the dimensions of 
the building, it is important that ample 
room be provided for all of the apparatus 
to be installed, so as to avoid unnecessary 
crowding. Passageways should be pro- 
vided between each battery of boilers, and 
at the rear for the convenience of attend- 
ants in cleaning the tubes and connections 
and for making necessary repairs. Suf- 
ficient room should also be provided 
around each piece of apparatus in the 
engine room so as to enable the attend- 
ants to inspect it regularly and keep it 
thoroughly clean, and to provide for the 
removal of any part in case of repairs. 

In large cities, where land is extremely 
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valuable, or the available area limited, 
the amount of power which can be gen- 
erated per unit of ground area occupied 
is frequently the controlling factor in de- 
ciding upon the power station plans, and 
in such cases it is not always practicable 
to provide all of the space usually re- 
garded as desirable for the convenience 
of attendants. This condition rarely 
exists, however, except in the larger cities, 
and in a great majority of cases no excuse 
can be offered for crowding the machinery 
to such an extent that it can not be kept 
in proper condition and conveniently re- 
paired by those responsible for the man- 
agement of the plant. 

Cleanliness is absolutely essential to the 
successful operation of an electric railway 
power station. It is necessary that the 
building itself be kept free from oi] and 
dirt, and each piece of apparatus 


thoroughly clean at all times, in order to. 


maintain it in its highest state of effi- 
ciency. The designing engineer should 
contribute his share toward this result 
by providing ample light throughout the 
building—boiler room as well as engine 
or generator room. All the walls of the 
building should be painted in some light 
shade, preferably with some kind of 
enamel paint which can easily be washed 
down and kept clean. This will be found 
to reflect the light into dark corners of the 
building or spaces around the machinery 
which might otherwise form receptacles 
for dirt and rubbish. It will add very 
much to the cleanliness and general ap- 
pearance of the plant, and will contribute 
toward its successful running. 

In designing a power station, the pri- 
mary object in view is to deliver power 
at the bus-bars for the least expenditure 
of money, due importance, of course, being 
given to reliability of operation, which is 
the controlling principle in power station 
work. The fixed charges—interest, de- 
preciation, insurance and taxes—should be 
as carefully considered as the cost of fuel, 
labor, supplies, repairs and other items 
which make up the operating expenses. 
Consideration should be given to each of 
these elements in proportion to its impor- 
tance as a factor in the cost of power. In 
the great majority of cases fuel is the 
most important item of expense, fre- 
quently amounting to more than all other 
operating costs combined, and the perfec- 
tion of those details of design and man- 
agement which will effect the greatest 
economy in its use will usually make the 
best return for the time and labor ex- 
pended. 

Electrical apparatus has now been de- 
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veloped to such a state of perfection that 
in a well-designed and carefully managed 
power station over ninety per cent of the 
power of the engines is converted into elec- 
trical energy and delivered to the trans- 
mission system for the operation of cars. 
lt appears, therefore, that no very great 
gain in coal economy is to be expected 
from the further improvement of electric 
generators or switching apparatus, and 
engineers are directing their efforts more 
than ever before to the steam portion of 
the power station, which offers a more 
promising field for a reduction in the cost 
of power. | 

The number and size of units to 
be installed is one of the most im- 
portant problems bearing upon fuel 
economy which the engineer is called 
upon to solve. In order to obtain the 
maximum efficiency from the prime 
movers and their auxiliaries, it is nec- 
essary that they should be proportioned 
to the load they are intended to drive, so 
that if possible they may be operated at 
all times at or near their rated capacity. 

In electric railway power stations it is 
not regarded as practicable to change the 
speed of the air or circulating pumps, or 
to alter the quantity of cooling water, to 
suit the varying loads upon the station, 
and these auxiliaries are usually operated 
at a point sufficient to take care of the 
maximum load. The power required to 
drive them is, therefore, practically con- 
stant, and their steam consumption per 
unit of output will vary indirectly as the 
load on the main engines. Under ordi- 
nary operating conditions, where the ex- 
haust steam is used for heating the feed 
water, only about twelve per cent of the 
heat in the total steam generated can 
be used for this purpose, and all steam 
used by the auxiliaries in excess of this 
must go to waste; and it follows that in 
addition to the losses due to the reduced 
efficiency of the prime movers at light 
loads, the percentage of loss in the 
auxiliaries will increase very rapidly as 
the load upon the main engine decreases, 
and the best economy of the entire plant 
will be obtained only when the engines 
are operated at or slightly above their 
rated capacity. 

The writer has before him the operat- 
ing statistics of two railway power sta- 
tions, a comparison of which illustrates 
the importance of proper attention to this 
subject. For convenience they will be re- 
ferred to as Station A and Station B. 
Both stations furnish power for suburban 
railways upon which sufficient cars are run 
to provide a fairly uniform load during 
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the greater part of the day, although sub- 
ject to more or less violent temporary 
fluctuations. The general designs of these 
stations and their equipments are such 
that the fuel used per kilowatt-hour 
should be. practically the same, provided 
the engines could be kept well Joaded in 
both cases. In Station A there are three 
units, and the load conditions are such that 
one unit is operated during the night and 
early morning, when the travel is light; 
two are operated during the greater part 
of the day, and three at the peak of the 
load, which occurs shortly after six 
o'clock in the evening. By careful at- 
tention to the changes in the load, it is 
always possible to keep the running 
engines fairly well loaded. 

In the case of Station B there are two 
units. The load at night and early morn- 
ing is very light, so that the engine used 
is only about half loaded for this period, 
whereas for the greater part of the day 
the load is a little more than one en- 
gine should be required to carry, and it 
is therefore necessary to run both 
engines. The result, of course, is that 
the average load on the station is onlv 
a little more than fifty per cent of the 
rated capacity of the running engines, and 
they are consequently extremely wasteful 
of steam; and, too, the exhaust from the 
auxiliaries is probably quite a little in ex- 
cess of that required to heat the feed 
water, which will also account, in a 
measure, for the low efficiency of the plant. 
Five pounds of coal per kilowatt-hour is 
the record of this plant, as compared with 
3.8 pounds for Station A. The greater 
part of this discrepancy is undoubtedly 
due to the more efficient load conditions 
in the latter station. It is probable that 
had a storage battery been added to the 
equipment of Station B, the load on the 
engines could have been regulated so as 
to have made a much better showing in 
coal consumption, but it is still problem- 
atical if there is any net gain from the 
use of storage batteries in railway work, 
and the writer is disposed to think that 
the use of three smaller engines in place 
of two larger ones would have been the 
proper solution of the question. Un- 
doubtedly a saving in coal of from fifteen 
to twenty per cent would have resulted 
from the use of engines better propor- 
tioned to the load. 

In deciding upon the number and size 
of units, therefore, it is necessary that a 
careful study should be made of the load 
conditions throughout the entire day. In 
providing an increase of power for exist- 
ing roads, data will be available from 
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which station load curves under varying 
conditions of traffic can be canstructed, 
and a fair average decided upon as the 
basis for determining the size of the units. 
In the case of a new railroad proposition, 
this information will be more difficult to 
obtain, and an approximate load curve 
will have to be constructed from a study 
of all the conditions bearing upon the 
subject. This involves decisions upon 
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the details of the feeder system or train 
schedules definitely decided upon. In 
such cases the engineer will have to apply 
such data as he is able to obtain from 
other roads in which the conditions of 
track and the operating conditions are 
similar. But such data should always be 
used with the utmost caution, as vital 
differences in grades, in the feeder svs- 
tem, or in train schedules, must neces- 
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number should be installed so that in the 
event of trouble one can be shut down 
without causing interruption of service. 
A three-unit station will permit of a fairly 
uniform distribution of the load in small 
plants, and in case of accident to one 
unit, the other two should be able, by over- 
loading, to supply sufficient power until 
repairs are completed. This number of 
units is therefore regarded as the mini- 
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such matters as the location of track, with 
special reference to grades and curves, the 
distribution of copper in the feeder sys- 
tem, the weight and equipment of cars, 
and train schedules, all of which are im- 
portant factors in determining upon the 
power required. 

It is often necessary to estimate the 
size of a new power station before the 
final survey of the road is completed, or 


sarily exist, which will render it extremely 
difficult to make comparisons sufficiently 
accurate for a final decision upon the size 
of the station. 

Having ascertained the power required 
during the different hours of the day, the 
plant should be divided into as few units 
as will enable the engines and generators 
to be operated at or near their rated capac- 
itv, while at the same time a sufficient 


mum which should be installed in any 
power station. 

The type of apparatus to be uged, 
whether alternating or direct current, will 
not materially affect the design of the 
station except in so far as the question 
of the use of reciprocating engines or 
steam turbines is involved. Up to this 
time the steam turbine, which is rapidly 
growing in favor for electric railway work, 
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has been designed almost exclusively for 
use in connection with alternating-cur- 
rent generators, and the manufacturers of 
electrical apparatus have held out scant 
encouragement that its speed could ever 
be so modified as to make its use with 
direct-current generators, particularly the 
larger sizes, practicable. Reciprocating 
engines have therefore been regarded as 
the only type of steam motor available for 
this class of work. It is probable that 
this will be the case for some time to 
come, but it is interesting to note that 
considerable progress is being made in 
the development of direct-current turbo- 
generators. A number of machines of this 
type as large as 500-kilowatt capacity are 
in operation, and work is well advanced 
upon units as large as 2,000 kilowatts. 
There scems to be good ground for the 
belief that this problem will be success- 
fully solved, and that in the near future 
this type of apparatus will be available 
in sizes as large as are generally required 
for direct-current work. 

Engineers and steam users generally 
have been prepared for some time to wel- 
come any form of prime mover which 
could be shown to possess any considerable 
advantage over the reciprocating engine, 
as the latter had come to be regarded as 
having largely fulfilled its possibilities, 
and no very great improvement in 
economy was to be looked for. The steam 
turbine seemed to offer the solution of 
the question, and while, at the time of 
its introduction into this country, its 
superior economy had not been demon- 
strated, its great simplicity as compared 
with reciprocating engines, lower first 
cost, and less floor space occupied, en- 
sured its prompt adoption by a large 
number of power users, and from the first 
its progress has been rapid. In a report 
of the committee for the investigation 
of the steam turbine made to the 
National Electric Light Association last 
June, it was stated that there were in 
operation at that time two hundred and 
twenty-four turbines of an aggregate 
capacity of over 350,000 horse-power, the 
greater number of which had been in- 
stalled in the last two vears. The writer 
is informed that the orders for turbines 
taken by the two largest manufacturers in 
this country aggregate (July 1, 1905) 
over 800,000 horse-power. 

The remarkable progress made in the 
manufacture of these machines, and their 
general adoption by many of the most 
progressive railways in the country, prove 
them to be a most formidable competitor 
of the reciprocating engine, if indeed it 
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does not indicate that they have already 
established their commercial superiority. 

It is to be regretted that most of the 
data upon the efficiency of steam turbines 
have been derived from tests covering very 
short periods of time, usually only a few 
hours, and that so little data are available 
of their performance under actual service 
conditions. To the street railway manager 
or engineer, power-station records for 
long periods, showing the coal consumed 
per kilowatt-hour, or, better still, the 
efficiency of the plant expressed in per- 
centage of heat energy in the coal con- 
verted into electrical energy at the switch- 
board, are of much greater interest and 
value than the record of any number of 
short-time tests for steam consumption 
only, as it provides him with a much more 
practical means of making comparisons 
with the performance of other stations 
with which he is familiar. The data 
which have been published illustrating the 
relative economy in steam consumption 
of turbines and reciprocating engines 
rarely ever show comparisons between 
units operating under identical conditions 
as to steam pressure, superheat, or 
vacuum, and therefore does not fairly 
represent the relative performance of the 
two types, and, too, the steam consump- 
tion of the auxiliaries is also invariably 
omitted, so that it is impossible to form 
an intelligent opinion as to the additional 
cost of the higher vacuum required for 
the turbine. | 

Up to this time most of the turbines 
installed in electric railway power sta- 
tions are operated in connection with re- 
ciprocating engines, and owing to the diff- 
culty of separating the operating charges, 
it has been practically impossible to ob- 
tain reliable information as to their per- 
formance under commercial conditions. 

One of the plants where turbines are 
exclusively used is the Quincy power sta- 
tion of the Old Colony Street Railway 
Company, and through the courtesy of 
Mr. P. F. Sullivan, president of the com- 
pany, the writer is permitted to publish 
some information regarding the perform- 
ance of this station. This information 
was kindly furnished by Mr. C. F. Ban- 
croft, superintendent of motive power and 
machinery. 


It should be stated at the outset that . 


this station, which will eventually furnish 
power for that portion of the Old Colony 
Street. Railway Company's system extend- 
ing from Quincy on the north to the city 
of Fall River on the south, is not yet in 
Its connection with the 
latter city, where a large part of the cur- 


full operation. 
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rent is to be used, has not yet been made, 
so that at present it furnishes power for 
only about one-third of the number of 
cars which it will eventually drive. Only 
two of the five turbines in the station are 
required for this work. One of these 
machines is run for seventeen hours per 
day, and two for twenty-four hours per 
day. When the station is in full opera- 
tion there should be a more uniform load, 
and it is expected that the station 
efficiency will be considerably increased. 

The station contains five 2,000-kilo- 
watt, four-stage, vertical turbines, run- 
ning at 750 revolutions per minute, and 
connected to 13,200-volt, twenty-five- 
evcle, alternating-current generators. The 
steam pressure is 200 pounds. There are 
ten horizontal water-tube boilers of 750 
horse-power each, equipped with internal 
superheaters, giving to the steam an 
average of sixty-five degrees superheat. 
Underfeed stokers are used. There are 
no economizers. One turbine is supplied 
with steam-driven auxiliaries; the other 
four have motor-driven auxiliaries. At 
present, while only two units are in opera- 
tion, the feed water is heated to 200 de- 
grees Fahrenheit by the exhaust from 
the steam auxiliaries. The average daily 
output is 52,500 kilowatt-hours, giving 
a load-factor of 54.7 per cent for the two 
machines. Georges Creek Cumberland 
coal is used, having an average calorific 
value of 14.000 British thermal units 
per pound. The average coal consumption 
for this station, operating under the con- 
ditions outlined above, is 2.94 pounds per 
kilowatt-hour, showing an efficiency of 
8.36 per cent. This record covers a period 
of six months, ending June 30, 1905. 

While this performance does not fur- 
nish conclusive evidence of the superiority 
of the turbine over reciprocating engines 
in electric railway work, it compares 
favorably with the results obtained in a 
large number of the better class of sta- 
tions using the latter type of prime 
movers, and gives some force to the 
opinion that in actual practice there will 
be found to be very little difference in the 
coal consumption of steam turbines and 
reciprocating engine plants operating un- 
der similar conditions. 

In order to develop the highest efficiency 
of the steam turbine, it is necessary to 
operate with a very high vacuum. It is 
claimed that each inch of vacuum above 
twenty-six inches will increase the 
economy from three to four per cent, and 
condensing apparatus is usually recom- 
mended which will produce a vacuum of 
about twenty-eight inches of mercury, or 
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two to two and one-half inches higher 
than that regarded as the most efficient 
for reciprocating engines. The type of 
apparatus generally installed consists of 
a surface condenser with a centrifugal 
circulating pump, dry vacuum pump, and 
hot-well pump. In practice no trouble has 
been experienced in obtaining the high 
vacuum desired with this tvpe of appara- 
tus, but whether the gain of three or four 
per cent in coal is sufficient to warrant 


SSS ASSAS NTEN TAIST TTT 


DA B Ba a SES 


i {0 


n G 


Arh 
b ~v 


=a e FF 
DD) Klef CE at Eaa 


SSS 


ELECTRICAL REVIEW 


will frequently be found practicable to 
use some simpler form of condensing ap- 
paratus, such for example as the injector 
or barometric type of jet condensers. These 
types of condensers offer very great ad- 
vantages over the surface condenser in 
the matter of lower first cost, space occu- 
pied, greater simplicity, and less cost of 
maintenance. Up to this time they have 
not been very generally used, but there 
seems to be no good reason why they 
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the additional first cost and cost of operat- 
ing this rather complicated system, is a 
question which would seem to be open to 
discussion. In cases where the cost of 
feed water is a material factor in the 
cost of power, or where it contains a large 
percentage of calcium or magnesium car- 
bonate, or other scale-forming materials, 
there will be great advantage in using 
a surface condenser on account of the pure 
distilled water returned to the boilers, but 
where these conditions do not exist, it 


should not work as satisfactorily in con- 
nection with steam turbines as with re- 
ciprocating engines, and when properly 
proportioned to the work and installed 
with tight piping throughout, it is be- 
lieved that in many cases they will prove 
to be as satisfactory as the more com- 
plicated types. 

A considerable economy in the steam 
consumption of both reciprocating engines 
and the steam turbines has been shown 
to result from the use of superheated 
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steam. In plants equipped with either of 
these types of prime movers using dry 
saturated steam, the introduction of super- 
heated steam can generally be depended 
upon to effect a saving in steam of about 
one per cent for every eight or ten degrees 
of superheat. Where the quality of the 
steam is not so good, and the conditions 
are such that the condensation in the 
pipes or cylinders of the engines is ex- 
cessive, the saving may be much greater 
than this, sometimes amounting to one 
per cent for every four or five degrees of 
superheat, 

With reciprocating engines, condensa- 
tion in the cylinder resulting from the 
great difference in temperature between 
the incoming steam and thé surfaces of 
the cylinder which have just been exposed 
to the temperature of the exhaust steam, 
has been recognized as one of the greatest 
sources of loss. Various means have been 
employed to reduce this loss, such, for 
example, as the use of steam jackets and 
reheaters, but these devices add materially 
to the complication of the engine, and 
under the most favorable conditions only 
affect a partial saving. For these reasons 
they have not been generally adopted in 
power station work. Superheated steam 
has been found to be a much simpler 
and more effective method of accomplish- 
ing this result. 

Our knowledge of the subject of steam 
turbines is still so limited that it is im- 
possible to state with any degree of posi- 
tiveness just where the various losses 
occur, or to what causes we must attribute 
the gain in efficiency from the use of 
superheated steam. Undoubtedly a por- 
tion is due to thermodynamic reasons, and 
it has been suggested that a large portion 
is also due to the diminution of fluid 
friction within the turbine. Owing to 
the very high steam velocities in this 
type of apparatus, the friction of the 
steam passing over the surfaces of the 


. buckets must cause a considerable loss, 


and this is probably very much greater 
where the steam carries a large percentage 
of moisture than when it is dry or super- 
heated. It is probable, therefore, that the 
larger part of the gain due to superheat- 
ing can be attributed to this cause. 

The prevention of the deposit of water 
on the inside of the turbine casing, also, 
must effect some saving, although this 
gain is probably small as compared with 
that resulting from the diminution in the 
friction of the steam as it passes over the 
surfaces of the buckets. 

Whatever the causes may be, there can 
be no doubt that there is a very marked 
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gain in efficiency in steam turbines from 
using superheated steam, amounting to 
about as much per degree of superheat as 
in the better class of reciprocating 
engines. 

The following table compiled by R. M. 
Neilson shows the reduction in steam con- 
sumption in steam turbines and recipro- 
cating engines due to superheating. These 
statistics were obtained from a number of 
tests made in this country and in Europe. 
The apparent discrepancy in these tests 
is explained by the statement that there 
was considerable difference in the quality 
of the steam in the different cases, and 
the engines were of different types and of 
different sizes. 


Steam Turbines. Reciprocating Engines. 


13 6.1 0.47 31 - 7.86 0.25 
50 8.0 0.16 40 8.65 ° 0.22 
60 5.4 0.09 50 12.00 0.24 
66 12.1 0.18 -100 20.55 0.20 
70 7.5 0.11 100 13.00 0.09 
84 qi 0.09 216 36.4 0.17 
100 14.0 0.14 225 33.7 0.15 
140 12.6 0.09 225 33.1 0.15 
150 19.0 0.13 440 30.9 0.07 
200 23.0 0.115 
260 24.5 0.09 


Unfortunately, superheated steam is 
now known to be rather expensive to pro- 
duce, particularly at the higher tempera- 
tures, and consequently economy in steam 
consumption does not necessarily mean 


economy in the consumption of coal. The 


chief advantage in its use is obviously in 
the saving which can be made at the coal 
pile, and unless this saving can be shown 
to be sufticient to pay for installing and 
operating the necessary superheating de- 
vices, it will be extremely difficult to con- 
vince a careful street railwav manager 
that it will be profitable to use it. 

This is a subject upon which there is 
a vast amount of conflicting information. 
In a number of instances the use of super- 
heaters has been discontinued either on 
account of mechanical difficulties or be- 
cause there was not a sufticient saving in 
coal to pay for keeping them in service. 
In other cases no mechanical difficulties 
have been experienced, and the saving in 
coal has been all that could be reasonably 
expected, 

It is noteworthy that manufacturers of 
reciprocating engines and steam turbines, 
as well as engineers, while still recogniz- 
ing the value of superheated steam, are 
disposed to be much more conservative 
than formerly in recommending its use. 
At this time, the weight of opinion seems 
to be in favor of a moderate amount of 
superbeat, say not exceeding 125 degrees. 
Within this limit there should be a sufti- 
cient saving at the coal pile to justify its 
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use, while the temperature is not suffi- 
ciently high to cause serious mechanical 
difficulties with any of the various types 
of steam apparatus generally used. 

For many years after the inauguration 
of the electrice railway industry, power 
station engineers seemed disposed to de- 
vote the greater part of their energies to 
perfecting the arrangement of engines, 
generators and switching apparatus, fre- 
quently neglecting the more important, 
though less showy, boilers and their ac- 
cessorics. In recent vears they have come 
to realize that a larger percentage of 
saving can be made by a proper attention 
to the design and management of the 
boiler room than in any other department, 
as it is here that the greater number of 
preventable losses in a power station 
occur. 

The designs of the standard types of 
steam boilers which are now generally 
used have been perfected to such a degree 
that efficiencies as high as seventy to 
seventy-five, and even eighty per cent have 
been attained under favorable conditions, 
and there are very few improvements 
which the power station engineer can sug- 
gest which will produce any considerable 
saving in fuel. 

The design of the furnace, as distin- 
guished from the boiler, on the contrary, 
is one requiring careful thought and 
study, to make it conform to the condi- 
tions required for the perfect combustion 
of the specific kind of fuel which is to 
be used. Anthracite coal, owing to its 
small percentage of volatile matter, can 
be satisfactorily burned in almost any 
kind of a furnace, provided the grate area 
and the draft are sufficient to burn the 
quantity required to develop the desired 
capacity, but in the case of semi-bitumin- 
ous and bituminous coals and lgnites, 
containing a much larger percentage of 
volatile matter, the furnace should be so 
designed that this volatile matter, as weil 
as the fixed carbon, will be completely 
burned in order to develop the full heat- 
ing value of the fuel. 

The following conditions are necessary 
to ensure the complete combustion of the 
fuel: 

1. A sufficient supply of air. 

2. Thorough mixture of air and fuel. 

3. A sufficiently high temperature of 
the air and the combustible gases to ensure 
their ignition and perfect combustion be- 
fore they come in contact with the cooling 
surfaces of the boiler, 

The principal source of Joss is due to 
imperfect combustion of the volatile gases, 
which are distilled very rapidly after fresh 
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coal is placed upon the fire, and not being 
mixed with air at a temperature sufficient 
to cause ignition, pass off unconsumed ; or 
the air supply and the temperature being 
sufficient, they are allowed to come in 
contact with the comparatively cool sur- 
faces of the boiler, and their temperature 
reduced below the ignition point before 
combustion is completed, so that they es- 
cape when only partially burned. The 
mixture, temperature and time are there- 
fore important factors in the combustion 
of the volatile gases, and it follows that 
the combustion chamber should be of suff- 
cient size to allow the gases to become 
thoroughly mixed, and that they should 
be raised to a sufficiently high temperature 
and be protected by firebrick walls and 
arches from the cooler surfaces or the 
boiler shell or tubes until the combustible . 
portion has been entirely consumed. 

As to the proper place to admit the air 
for the combustion of the volatile gases, 
D. K. Clarke says: | 

“It is a matter of perfect indifference 
as to effect in what part of the furnace 
or flue it is introduced, provided this all- 
important condition be attended to, 
namely, that the mechanical mixture of 
the air and gas be continuously perfected 
before the temperature of the carbon of 
the gas, then in a state of flame, be re- 
duced below that of ignition.” 

A number of furnaces have been de- 
vised in which the air has been admitted 
at the bridge wall or at the sides or front 
of the furnace above the grate, and there 
have been many ingenious plans for heat- 
ing this air to the proper temperature 
before its admission to the combustion 
chamber. Some of these furnaces have 
been fairly successful as a means of re- 
ducing the smoke, but it is doubtful i 
the admission of air above the grate has 
ever materially increased the efficiency of 
the furnace. By far the most common 
practice is to admit all the air through 
the grate, that required for the combus- 
tion of the volatile gases being heated to 
the proper temperature by passing it 
through the bed of incandescent fuel. 

In many of the larger railway power sta- 
tions the flue gases are regularly analyzed 
to ascertain the amount and distribution of 
the losses due to incomplete combustion 
and the amount of excess air admitted to 
the furnace, which information is nec- 
essary to enable those in charge to operate 
the boilers in the most efficient manner. 
The only way in which the waste which 
takes place in the furnace can be detected 
Is by such an analysis, and its importance 
as a means of reducing boiler-room losses 
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is so great that it merits a much more 
general use. 

In the combustion of coal the object 
in view is to produce the highest possible 
percentage of carbon dioxide per unit of 
fuel burned. The higher the percentage 
of carbon dioxide, the more perfect will 
be the combustion of the fuel and the 
higher the furnace temperature, as is 
shown from the fact that a pound of car- 
bon burned to carbon dioxide will pro- 
duce 14,600 British thermal units, while 
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A low temperature of escaping gases is 
frequently regarded as an indication of 
efficient furnace conditions, but it is quite 
as likely to be caused by an excess of cold 
air, due to too strong a draft, uneven 
fires, or leakages through the boiler 
settings. The true condition of affairs 
can only be revealed by means of an 
analysis of the flue gases. Anything 
which will increase our knowledge of the 
conditions which take place within the 
boiler setting, and will permit of a more 
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use of one of a number of automatic or 
semi-automatic devices: which are now 
manufactured for the purpose. 
Mechanical stokers are now almost uni- 
versally employed in electric railway power 
stations, on account of the increased 
efficiency over hand-fired furnaces and the 
reduced cost of operation. In a properly 
constructed furnace of moderate size, 
equipped with flat grates, an intelligent 
and careful fireman will produce results 
equally as satisfactory as any which have 
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only 4,450 British thermal units will be 
produced when, on account of an insuffi- 
cient supply of air, carbon monoxide is 
formed. The gas analysis will show the 
percentage of carbon dioxide, carbon 
monoxide and oxygen. This information 
will enable the chemist to determine the 
total heat in the escaping gases, the 
amount of unconsumed gas, and the losses 
due to an excess air supply, and will also 
indicate the cause of these losses and sug- 
gest the proper remedy. 


intelligent use of fuel, should be en- 
couraged and for that reason the practice 
of analyzing the flue gases is recom- 
mended in all railway power stations 
where the cost of fuel is an important 
factor in the cost of power. It is always 
preferable to have this analysis made by 
an experienced chemist, but in small sta- 
tions where the saving to be made is not 
sufficient to warrant the employment of 
such a man, it is said to be possible to 
obtain fairly satisfactory results from the 


been obtained with any of the various types: 
of mechanical stokers; but the trouble is 
that such firemen are not plentiful, and 
it is extremely difficult to secure men 
who will produce uniformly good results 
for long periods of time. For this reason 
the average fuel economy in a railway 
power station will generally be found to 
be somewhat better where the firemen are 
assisted by some form of mechanical stok- 
ing device. 

It should be borne in mind, also, that 
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in order to economize in space and the 
initial cost of the plant, the size of the 
boilers and the rate of combustion have 
steadily increased in the last few years 
until they have now reached a point where 
it is doubtful if the larger sizes can be 
properly stoked by hand, even by the most 
competent firemen. 

The use of mechanical stekers is neces- 
sary in connection with these large sizes 
of boilers, in order to drive them up to 
the capacity required in electric railway 
plants. 

There can be no doubt that mechanical 
stokers accomplish a considerable saving 
in boiler-house labor. A reasonable day’s 
‘work for a fireman is the shoveling of 
sufficient coal for about 500 horse-power 
of boilers, which in a railway power sta- 
tion will amount to from six to eight tons 
every twelve hours. Where automatic 
stokers are used, and coal is delivered to 
the hoppers by gravity, one man should be 
able to take care of about 2,000 horse- 
power of boilers, which is equivalent to a 
reduction in labor of seventy-five per cent. 
The cost of maintenance of automatic 
stokers is somewhat greater than that of 
flat grates, and additional labor is required 
for repairs as well as for tending the coal- 
handling machinery usually installed in 
connection with them, so that the net sav- 
ing in labor will be somewhat less than 
that indicated above. There is a point, 
of course, at which this saving is not 
sufficient to pay for the additional fixed 
charges and repairs upon the mechanical 
stoking devices. This point is reached in 
a boiler plant of about 2,000 horse-power 
capacity. In a plant of greater capacity 
than this, automatic stokers can generally 
be shown to return a sufficient net saving 
to: warrant their use, while in smaller 
plants it will frequently be found to be 
profitable to use them on account of the 
cheaper grades of fuel which can be burned 
and the greater capacity which can be 
got out of the boilers. 

Perhaps the most difficult problem to be 
solved in connection with the power sta- 
tion is to secure proper attention to de- 
tails of operation by the subordinate em- 
ployés. In the most carefully designed 
plant, equipped with the most efficient 
types of machinery, the results which the 
railway manager and designing engineer 
may reasonably expect in the way of 
economy will not be achieved unless the 
utmost care and vigilance are exercised 
by the operating forces. The successful 
operation of the station will depend 
largely upon the way in which the forces 
are organized, and discipline maintained. 
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Just how the station organization should 
be made up is a question which can only 
be decided for each plant after a careful 
study of all the conditions; but it is safe 
to say that however the various depart- 
ments may be organized, there should be 
one man in supreme authority, possessing 
considerable executive ability as well as a 
thorough practical knowledge of steam 
and electricity, whose decision should pre- 
vail in the event of disagreement among 
the heads of departments or at times of 
emergency. As he is the one who will be 
held responsible for the successful per- 
formance of the station, it is essential 
that whatever regulations there may be 
regarding the employment of his subor- 
dinates, he should have full authority to 
dismiss any who prove to be incapable 
or are not disposed to be attentive to their 
duties. It will be practically impossible 
to maintain proper discipline if among 
the employés there are those who feel a 
certain sense of security in their position 
through the influence of some one higher 
in authority than the man in charge of 
the station. 

The work of the greater number of sta- 
tion employés is necessarily of a routine 
character. It is nevertheless important 
that they should be thoroughly instructed 
in their duties and required to perform 
them with the utmost regularity. For 
example, an oiler employed upon an en- 
gine should receive instructions as to the 
minutest detail of the work that he is 
required to do. He should not only be re- 
quired to see that his lubricators are full 
and working properly, and that every part 
is receiving a suflicient quantity of oil or 
grease, but he should feel of every bear- 
ing and should observe every part of the 
engine as he passes around it to assure 
himself that it is in proper operative con- 
dition. He should be required to perform 
these duties at regular intervals of every 
twenty or thirty minutes, and his atten- 
tion should be called to the time for him 
to commence his rounds by a bell or 
whistle, or some other form of signal. 
If there is any part requiring attention, it 
should be immediately reported to the 
engineer in charge, who will thus be given 
an opportunity to apply the proper remedy 
before the trouble has developed to such 
an extent as to cause damage or interrup- 
tion to the service. If the oiler attends 
to his duties properly, there will be no 
trouble from hot bearings, from keys, pins 
or bolts working loose, or from any 
changes in the adjustment of any part 
which it is possible to discover when the 
engine is running. 
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The work of all other station employés 
should be systematized along the same 
lines. The watch engineers should report 
in writing to the engineer in charge de 
tails of the apparatus which in their judg- 
ment require attention, and as soon as 
the machinery can be shut down, these 
parts should be carefully inspected, and 
if they show signs of weakness or ex- 
cessive wear, Immediately renewed or re- 
paired. An examination of the enclosed 
parts of the engines and other working 
machinery should also be made at fre- 
quent intervals and before there are any 
outside evidences of trouble. 

It is necessary that all subordinate em- 
ployés should be under constant super- 
vision to ensure a proper attention to 
their duties, but this is especially true of 
the fire-room forces. Firemen are not 
generally disposed to take as much 
interest in their work as employés in other 
departments. They seem to be content 
to remain as firemen, and rarely endeavor 
bv excelling in their work, to advance 
their positions. It is in this department 
that the greatest losses will occur through 
indifference on the part of the attendants, 
and it is therefore of the utmost impor- 
tance that their work should be carefully 
done. The only way to accomplish this 
known to the writer is to place this de- 
partment in the immediate charge of an 
intelligent and capable man, whose salary 


and the knowledge that the permanency 


of his position will depend upon the re- 
sults produced, will be sufficient for him 
to keep constantly in touch with those 
immediately under him and insist upon 
their performing their duties properly. 

In most power stations records are kept 
of the coal and water consumption, the 
temperature of the feed water and flue 
gases, and the station output, by which 
the performance of the station from 
month to month can be compared. These 
records furnish a check upon the condi- 
tion of the station, the manner in which 
it 18 operated, and assure its being main- 
tained in a high state of efficiency. The 
writer has found that in addition to these 
records, an occasional test of the entire 
plant under actual operating conditions 
for periods of say twenty-four to forty- 
four hours, are also of great value as a 
means of furnishing definite knowledge as 
to just what the station is capable of 
doing. Such tests also have a certain edu- 
cational influence upon the employes, par- 
ticularly the firemen, as they illustrate to 
them what can be done when all engaged 
on the work are exerting their best efforts 
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to secure the most efficient results pos- 
sible. 

At the Rhode Island Suburban Rail- 
way Company’s Manchester street sta- 
tion all of the usual records are 
kept, and the quantities and costs 
carefully determined for each month, 
and tests of the entire plant are 
also made as suggested above. The writer 
believes that these tests have a sufficient 
influence upon the regular performance of 
the station to justify a brief description 
of it, and the publication of the results 
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on the building had progressed beyond 
the foundations, however, it was decided 
to increase the capacity of the station by 
installing two additional direct-current 
units of 2,500 kilowatts each. This re- 
quired a number of changes in the struc- 
ture, and necessitated double-decking the 
boiler room in order to provide the nec- 
essary additional boiler capacity. The 
present equipment of the station con- 
sists of fourteen horizontal water-tube 
boilers of 520 horse each, eight on 
the lower floor and six on the 
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of heating surface. Each boiler has 5,159 
square feet of heating surface. 

Roney mechanical stokers are used, each 
containing 112 square feet of effective 
grate surface. A 280-tube Green fuel 
economizer is installed directly back of 
each battery of boilers, the flue being so 
arranged that the hot gases may be passed 
through the economizers or directly to the 
main flue as desired. The heating surface 
per square foot of grate is for boilers 
forty-six square feet, for economizers fif- 
teen square feet, or a total of sixty-one 


in the matter of coal consumption from 
the time it was placed in commission, 
showing the gradual improvement in 
efficiency. 

This station was originally designed for 
the Rhode Island Suburban Railway 
Company to furnish power for its lines 
operating in the vicinity of Providence. 
It was intended to use horizontal units, 
and two 1,500-kilowatt alternating-current 
units and one 1,600-kilowatt direct-cur- 
rent unit were purchased. Before work 
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upper floor. The boilers on the lower 
floor have no superheaters, but those 
on the upper floor are equipped with 
internal superheaters, each made up of 
eighty-four two-inch tubes suspended 
below the boiler drums. The superheaters 
on two of the boilers were designed for 
only 125 degrees of superheat, and con- 
tain 615.3 square feet of effective heating 
surface each. Those on the other four 
boilers were designed for 150 degrees of 
superheat, and contain 855.5 square feet 


square feet. Natural draft is used. The 
boiler pressure is 145 pounds. There are 
three horizontal compound engines with 
cylinders 32 and 64 by 54 inches, operat- 
ing at ninety-four revolutions per minute, 
and two vertical compound engines with 
cylinders 42 and 86 by 60, operating at 
seventy-five revolutions per minute. All 
of the engine auxiliaries are steam driven. 
Jet condensers are used, the air pumps 
being of the twin vertical type. The 
average vacuum in the engine cylinders is 
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twenty-five and one-half inches of mer- 
cury. There are two alternating-current 
generators each of 1,500-kilowatt capacity, 
delivering current to the line at 11,000 
volts, and one 1,600-kilowatt and two 
2,900-kilowatt direct-current generators 
delivering current at 600 volts. The 
normal capacity of the station, therefore, 
is 9,600 kilowatts. Direct current is fur- 
nished for twenty-four hours per day, and 
alternating current from 5 a. M. to 1 
A.M. There are no feed-water heaters be- 
tween the engine cylinders and the con- 
densers, but the exhaust steam from the 
auxiliaries is carried to two heaters located 
in the basement on the suction side of the 
feed pumps. These heaters are made up 
of horizontal U-tubes arranged in scries, 
the steam entering at the top and dis- 
charging at the bottom, while the water 
enters at the bottom and discharges at 
the top. Each heater contains 750 square 
feet of heating surface, and in practice 
all of the steam from the auxiliaries is 
condensed and is discharged at a tem- 
perature only about thirty-five degrees 
higher than the incoming cold water. 
The average daily output of the station 
is 102,500 kilowatt-hours. 

The following is the performance of the 
station under actual service conditions 
from the time it was started in regular 
service, February, 1904. It should be 
borne in mind that the first battery of 
boilers with superheaters was installed 
eleven months after the station was 
started, and four months thereafter two 
additional batteries of boilers with super- 
heaters were commissioned, and the per- 
formance of the station is therefore given 
for the periods covered by these different 
conditions. 

Eleven months, saturated steam, 2.87 
pounds of coal per kilowatt-hour. 

Four months, slightly superheated 
steam (no record of temperature kept), 
2.37 pounds per kilowatt-hour. 

Three months, superheated steam, 
average temperature at engine throttle 465 
degrees (102 degrees superheat), 2.46 
pounds of coal per kilowatt-hour. 

The apparent reduction in coal con- 
sumption per kilowatt-hour with steam 
superheated about 100 degrees is 14.3 per 
cent, but all of this saving can not be at- 
tributed to this cause. A large part of 
it ig undoubtedly due to the increased 
efficiency of the fire-room attendants. 
Probably not over eight to ten per cent 
should be credited to the use of super- 
heated steam. 
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The Annual Report of the Western 
Union Telegraph Company. 

The annual report of the president of 
the Western Union Telegraph Company, 
Incorporated, to the stockholders was made 
at the meeting, October 11, 1905, by 
Colonel Robert C. Clowry. 

The report states that there was a large 
increase in revenue from message busi- 
ness, but that the loss resulting from the 
discontinuance of race reports shortly be- 
fore the beginning of the fiscal year made 
a decrease of $215,755.40 in the total earn- 
ings. Owing to the conditions under 
which the race service has been handled, 
a proportionate decrease could not be made 
in the expenses, which show an increase of 
$483,654.86, of which amount about $300,- 
000 represents the handling of increased 
message business. The balance was in the 
cost of reconstructing lines, which was the 
largest in the company’s history, and was 
caused by work designed to raise the stand- 
ard of the lines, increasing the number of 
poles per mile on the main routes, substi- 
tuting copper for iron wire, and sundry 
other details of importance. 

The net growth of the plant was 874 
miles in poles and cable, 29,152 miles in 
wire, and 356 new offices. There was an 
increase in copper during the year of 16,- 
466 miles, making 306,736 miles of copper 
wire out of a total wire mileage of 1,184,- 
507 miles. The cost of new construction 
was $1,177,500.24, which was $1,288,- 
279.45 less than last year. The substitu- 
tion of dynamos and storage batteries for 
the old-style chemical batteries was au- 
thorized at thirteen important centres. 

Contracts covering 3,474 miles of rail- 
road were closed during the year. 

The balance sheet for June 30, 1905, is 
as follows: 
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servations of the specific electrical con- 
ductivity of the air. The instrument em- 
ployed was a new one devised recently 
by Dr. H. Gerdien. It consists of a tube 
about twenty centimetres in diameter, in 
the centre of the lower side of which is 
a side tube connecting with the electro- 
scope. The inner electrode consists of 
a thin brass tube with hemispherical ends 
1.4 centimetres in diameter, placed in the 
axis of the tube and connected with the 
leaf-holder. In the rear part of the tube 
is a fan driven by hand by means of 
a worm-gear. This fan drives a current 
of air through the tube, and observations 
have shown what theory indicates, that 
the velocity of the air currents through 
the tube may vary within wide limits with- 
out changing the observed values of the 
conductivity, During the voyage, how- 
ever, it was found convenient not to use 
the fan, but to allow the wind to blow 
through the tube This method was 
found to be just as reliable as when 
using the fan. This instrument has the 
advantage of reducing greatly the time re- 
quired to make observations, as satisfac- 
tory readings can be obtained in from 
three to five minutes. The insulation 
of the instrument is excellent, as was 
shown several times during a dense fog, 
when the inner electrode became so’ damp 
that it was necessary to remove it and 


wipe it every few minutes. Leakage tests 
made after the observations, however, 
showed no appreciable fall of potential. 
The results show conductivities varying 
from one-third to two and one-half times 
those of the air at Gottingen and at 
Cheltenham, Md. On one occasion a 
heavy fog prevailed, and during this time 
the conductivity fell to about one-tenth 
that of the Gottingen air. The fog ap- 
pears to affect both kinds of ions to nearly 
the same extent. Other fogs showed the 
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The Special Electrical Conductivity 
of the Air at Sea. 

During a recent trip from Liverpool 

to Boston, Mr. J. E. Burbank was af- 

forded an opportunity to make some ob- 


same effect of decreasing the conductiv- 
ity, but none to the same extent just men- 
tioned. During these fogs the air in the 
cabins also showed low conductivity.— 
Terrestrial Magnetism and Atmospheric 
Electricity (Baltimore), September. 
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Electrical Patents. 


Stephen Dudley Field, Stockbridge, 
Mass., is the inventor of an improvement 
in quadruplex telegraphy (800,844, 
October 3, 1905). In the operation of 
that class of duplex telegraph systems 
which when duplexed become capable of 
transmitting four simultaneous communi- 
cations upon the same circuit and which 
depend upon one transmission by polarity 
and the other by strength of circuit, a 
defect is observed when attempts are made 
to introduce the apparatus on circuits 


QUADRUPLEX TELEGRAPHY. 


having great impedance or great static 
capacity, such as long buried conductors 
or what are known as “composite” circuits 
in telephone service. The prolonged 
“variable” period of such circuits causes 
a sluggish action of the receiving appa- 
ratus in such a manner that the repeated 
signals in the local circuit become blurred. 
Attempts have been made to bridge over 
this variable period by the introduction of 
induction coils in the line circuit, but 
such introduction, by bringing in mag- 
netic impedance in the line circuit, in- 
creases the static capacity thereof to an 
extent which is rather more than an offset 
to the benefits conferred by the devices 
mentioned. In the present invention, a 
distinctly opposite course is pursued. 
Instead of increasing the line impedance, 
the inventor diminishes it as much as pos- 
‘sible and instead of holding the relay 
quiescent at the moment of current 
change, he locally augments its action as 
much as possible. In carrying out the in- 
vention, the apparatus is so arranged that 
a break once started in the local or re- 
ceiving circuit is caused to locally react 
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on the relay armature in such a manner 
as to force it to make its full excursion 
no matter how slowly the line current 
may increase nor how soon a reversal of 
polarity takes place. i, 

Herman G. Pape, of New York, N. Y., 
has devised and patented a combined tele- 


phone receiver and aural massage instru- 


COMBINATION TELEPHONE RECEIVER. 


ment, the object being to produce in the 
smallest possible compass an instrument 
which may be used either as an ear-piece 
for audiphone sets or as a massage device 
for the treatment of a patient having im- 
paired hearing (800,676, October 3, 
1905). In the embodiment of the inven- 
tion, a casing is provided having an aper- 
tured wall dividing the casing into front 
and rear compartments. An electromag- 
net is mounted in this apertured wall. 
An armature is located in the rear com- 
partment of the casing and is opposed 


to one end of the magnet. A diaphragm 
is located in the front compartment and is 
opposed to the opposite end of the magnet. 
An interrupter is operated by the.arma- 
ture, this interrupter being located in the 
magnet’ circuit. Means are provided for 
closing a circuit through the magnet and 
interrupter. 

Carroll Potter, of Philadelphia, Pa., has 
secured a patent on means for securing 
electric conductors (800,170, September 


MEANS FOR SECURING ELECTRIC CONDUCTORS. 


26, 1905). The obiect of the invention 
is to provide means for positively securing 
electric wires or conductors to place on 
a switchboard or the like and means which 
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will subserve this purpose without dama 
to the insulation and conductor and with- 
out disfiguring or mutilating the switch- 
board. The invention consists of the com- 
bination with the refractory body of 
a switchboard having diverging sockets 
drilled therein, of an electric conductor, 
and a keeper having a part to clamp the 
conductor and having spring-arms which 
penetrate the sockets and bind against 
the walls thereof. 

The Western § Electric Company, 
Chicago, Ill., controls a patent. granted to 
Frank R. McBerty, of Evanston, Ill., on 
a connection switch member (800,755, 
October 3, 1905). The invention relates 
more particularly to switch members 
which may be employed as the connection 
terminals of telephone lines, to be 
mounted upon poles at intervals along 
such lines, at which terminals portable 
telephone sets may be temporarily united 
with the lines. Such telephone lines are 
employed, for example, in connection with 
electric railways in order that trouble, 
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CONNECTION SWITCH MEMBER. 


accidents and the like may be avoided to 
the company. The object of the present 


invention is to provide a mounting for 


the connection terminals of the telephone 
line, so that they shall be easily accessible 
for use, repair and adjustment, and at 
the same time protected from injury. In 
carrying out the invention, a metallic 
hood is employed, having a cap for the 
top thereof. A metal cross-piece is lo- 
cated within the hood, through which 
cross-piece a plug passes. A flange is lo- 
cated upon the: threaded sleeve of this 
plug and is adapted to abut against the 
rear of the cross-piece. A nut is adapted 
to be screwed upon the sleeve and against 
the front of the cross-piece to bind the 
plug in position. A support for the hood 
has a passage leading therethrough and 
opening into the hood behind the cross- 
piece, through which conducting-wires 
may be led to the plug. 
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Reviews of 


Trees as Receivers for Wireless Telegraphy. 

The recent statement that trees might 
be utilized as the antenne for wireless 
telegraph systems recalled to Herr K. E. 
F. Schmidt certain observations which 
he made some little time ago on trees 
which had- been struck by lightning. 
These trees showed the track of the dis- 
charge in loosening of the bark and the 
blowing out of the disintegrated wood 
through grooves. These grooves scemed 
to follow the grain of the wood from the 
branch where the discharge first touched 
the tree down to the roots, and suggested 
the idea that the sap of a tree, coming from 
the roots, follows definite paths through 
the young wood to definite branches. 
To test this idea, staining fluids were in- 
jected into certain roots of oaks and ma- 
ples. After some time the bark of the 
trees was opened, and it was found that 
the stain had been carried up the trunk 
along narrow paths. This result seemed 
to be in accordance with the ideas ex- 
pressed above—that is to say, sap, in ris- 
ing, does not spread out indiscriminately, 
but follows narrow lines. This being true, 
it follows that an electric current enter- 
ing a tree at a branch and passing to 
the ground through the roots will also 
follow more or less narrow paths; there- 
fore, to utilize a tree in wireless teleg- 
raphy to the best advantage, the elec- 
trical connection must be made at that 
part of the trunk corresponding to the 
highest branch which it is intended shall 
act as the antenna. This may be found 
experimentally by tapping at various 
points around the trunk, but generally the 
contour of the trunk and the markings 
on the bark will indicate pretty accu- 
rately where the attachment should be 
made.—Translated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
Seplember 7. 

é 


A Demonstration of the Parabolic Path of 
a Cathode Ray in an Blectrostatic 
Field. 

Theory indicates that a cathode ray 
projected through a uniform electrostatic 
field should follow a parabolic path. 
This is usually demonstrated by means 
of long tubes, and the rays generally em- 
ployed are so weak that phosphorescing 
screens are needed to make them visible. 
M. A. Wehnelt here shows a pretty 
method of illustrating this phenomenon. 
He has shown previously that a cathode 
ray, starting from an incandescent elec- 
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trode coated with metallic oxides, is suf- 
ficiently intense to be visible throughout 
its path. He constructs an instrument as 
follows: the tube is a spherical bulb hav- 
ing inserted through one side the elec- 
trode for throwing out the cathode ray. 
This is a strip of platinum foil heated to 
incandescence by means of a storage bat- 
tery. At opposite sides, with respect to 
this electrode, are a small spherical elec- 
trode and a circular plate electrode 
which may be charged electrostatically to 
a high potential. Upon bringing the plat- 
inum foil to incandescence by means of 


a heavy current, a cathode ray is thrown 


off horizontally and impinges upon the 
plate electrode. If then, the latter be 
charged, the ray no longer remains hori- 
zontal, but is deflected upward—since the 
plate electrode itself is inclined at an 
angle—and before reaching the plate is 
turned back on its path at an angle of 
about eighty-five degrees. The path fol- 
lowed is thus very closely a parabola. 
It is not a true parabola, since the elec- 
trostatic field is not uniform. A pho- 
tograph of the apparatus is shown, indi- 
cating clearly the path taken by the ray. 
A closer approximation to a parabola 
could be obtained by the use of two plate 
electrodes, placed so as to give a uni- 
form field; but such an arrangement com- 
plicates the instrument considerably.— 
Translated and abstracted from Physt- 
kaltsche Zeitschrift (Leipsic), October 1. 


A 
Uniform Equipment in Electric Power Plants. 


A plea is made here by Mr. H. S. 
Knowlton for uniformity in the equip- 
ment of electric power plants. For some 
years ‘past far-sighted engineers have 
been working toward that unification 
of equipment in the power-house which 
requires the generation of but two kinds 
of current within the station walls; di- 
rect current for the field excitation, and 
high-tension alternating current for the 
output of the plant. The author believes 
that the day has come when this can be 
done, since we have to-day satisfactory 
alternating-current enclosed arc lamps, in- 
duction motors, and even an alternating- 
current railway motor. There will still 
be important installations for direct-cur- 
rent production, since direct currents 
are essential for many electrochemic- 
al processes, and since, also, 2,000-kilo- 
watt, direct-current generators, direct- 
driven by turbines, can now be purchased. 


The advantages of uniformity of equip- 
ment are: the great simplification of the 
plant, the reduction in the number of 
spare parts required, and an interchange- 
ability of parts. It is said that the in- 
troduction of the steam turbine in place 
of the reciprocating engine makes it pos- 
sible, by means of three equal units only, 
to operate a plant at a high efficiency at 
any load from twenty per cent to full 
rated output. Another development 
which aids in unification is the remote 
control of oil switches, which greatly re- 
duces the complexity of the wiring in the 
station. The author believes that in the 
future consolidations will take place and 
equipments will be more uniform, which 
will reduce expenses. There is little dan- 
ger of going too far in this direction in 
new plants; on the other hand, it is high 
time for the older installations to look 
about and see what can be done toward 
eliminating superfluous apparatus.—A b- 
stracted from Cassiers Magazine (New 
York), October. 


The Ultimate Disintegration Products of the 
Radioactive Elements. 

The prediction made by Rutherford 
and Soddy that during radioactive re- 
actions the other elements are formed, 
led to a research into this matter and an 
apparent confirmation of the prediction 
by Ramsay and Soddy. This work has 
suggested to Mr. Bertram B. Boltwood 
an examination of radioactive minerals 
with a view to determining what indica- 
tions there are of the formation of other 
elements by the breaking up of the heavier 
elements. This has been done with the 
following results: lead has been detected 
in every sample of primary mineral con- 
taining over two per cent of uranium. 
Thorium has been detected consistently 
in uranium minerals, and although Strutt 
believes that uranium is a disintegration 
of thorium, the author holds rather to the 
reverse opinion. Bismuth is also found 
as a constituent of the more highly radio- 
active minerals; hence it is a probable 
product of disintegration. Barium is 
another element which persistently ap- 
pears as a minor constituent of uranium 
minerals. But very small amounts of. 
this are found, so that if it be a disinte- 
gration product, it is produced slowly. 
Hydrogen is found in the greater number, 
if not all, of the radioactive minerals. It 
would seem possible that the difference 
in the ionizing power, of the power of 
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penetration, ete., shown by the a parti- 
cles may be due to a difference in the 
mass of the projected particle, and that the 
occurrence of notable quantities of water 
in the primary radioactive minerals, which 
is otherwise most difficult to explain, may 
be considered as indicating that hydrogen 
is one of the disintegration products, origi- 
nating as an a-ray particle from one of 
the numerous radioactive substances. The 
work of Ramsay and Travers indicates 
that argon is another of the disintegra- 


tion products of radioactive substances.. 


It is possible that some of the rayless 
changes observed by Rutherford may be 
accompanied by the expulsion of a par- 
ticles, consisting of argon, which, owing 
to their relatively high mass, are projected 
at too low velocities to cause ionization. 
The author then gives analyses of a num- 
ber of radioactive minerals, and asks if it 
can be demonstrated that the elements 
mentioned above, or any of them, actu- 
ally result in the disintegration of ura- 
nium, whether the quantities of these 
chemical elements already existing have 
been produced wholly in the same manner. 
Discussion of this question seems prema- 
ture at this time, but the time may not 
be far off when it will deserve serious 
consideration.—Abstracted from the 
American Journal of Science (New 
Haven), October. 
4 ` 
The Quadrant Electrometer as Used for 
Measuring Current. 

The extensive use of the quadrant elec- 
trometer in radioactivity work has in- 
duced Mr. O. M. Stewart to make a math- 
ematical investigation of the properties 
of this instrument. Since it is used gen- 
erally only for measuring small currents 
through some gas, the discussion is re- 
stricted to this particular use. 
uring current, the needle of the electrom- 
cter is generally charged to a relatively 
high potential, one pair of quadrants is 
grounded, and the other pair is connected 
to the conductor into which the current 
from the gas passes. The observer then 
determines the rate of motion of the elec- 
trometer needle, and this is taken to be 
proportional to the current. This use of 
the instrument involves two assumptions : 
first, the capacity is constant; second, 
that the equation representing a stable 
deflection of the needle also holds true 
when the latter is in motion. Neither of 
these assumptions is true, but Thomson 
has shown that when the needle moves, 
there is a certain effective capacity which. 
for a given needle, is constant, and he 
has made such use of the equation which 
represents a deflection of the needle as 


In meas- 
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to give correct results. when the velocity 
of the needle has become constant. In 
other words, the effective capacity is con- 
stant when the needle is moving without 
acceleration. The author then discusses 
the analytical relations, first assuming a 
constant capacity and then a variable ca- 
pacity, which shows that there is an ad- 
vantage in damping the instrument; but 
there is also a certain critical value of the 
damping which, if exceeded, causes the 
velocity to approach its final value more 
slowly. To adjust the damping, the fol- 
lowing general rule is given: the velocity 
approaches its final value at the same rate 
and in the same manner that the deflected 
needle, when released by grounding the 
quadrants, returns to its zero. This en- 
ables the proper amount of damping to be 
secured. The author, from, his examina- 
tion of the instrument, suggests several 
methods of using it, in which it is not 
necessary to wait until the needle has 
attained a uniform velocity. One method 
is to observe the deflection reached in 
a given time after the quadrants are in- 
sulated. If the same time interval be 
used in all the observations, the deflec- 
tion in each case will be proportional to 
the current. This method is of great 
advantage where the readings must be 
taken quickly. It has the disadvantage 
that with sensitive electrometers the 
break of the earth connection often im- 
parts a slight initial charge to the quad- 
rant. When used in this way, the de- 
flection of the instrument after a given 
time is not proportional to the sensibility 
of the instrument. The method has the 
disadvantage that the absolute value of the 
current can not readily be computed. The 
instrument might be used for determin- 
ing the current by observing the time 
required for the needle to move a certain 
amount, but this does not give correct 
results unless the needle be moving with 
a uniform velocity.—Abstracted from the 
Physical Review (Lancaster), October. 
A 

Battery Resistance by Mance’s Method. 

Mance’s method of measuring battery 
resistance is one of the oldest devised, 
yet Professor Arthur W. Smith believes 
that it is one of the least understood. 
As usually discussed in textbooks, this 
method is described as being a modifica- 
tion of Wheatstone’s bridge, in which 
the cell to be measured takes the place 
of the unknown arm, and the usual hat- 
tery is replaced by a single key. When 
the opening or closing of this key pro- 
duces no change in the steady deflection 
of the galvanometer, it is explained that 
“the usual relation of Wheatstone’s 
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bridge is satisfied.” This statement is 
an error, as is shown by Professor Smith, 
but Maxwell, even, slipped into this error, 
and many textbooks since then have fol- 
lowed. Even in the later editions of Max- 
well, an attempt to correct the explana- 
tion is made, but it has no meaning. 
That the Wheatstone bridge relation does 
not hold is readily seen by constructing 
the diagram in the usual form. When the 
key is closed, two sections of the cir- 
cult are short-circuited, and the current 
through the battery must therefore he 
changed. In fact, the Wheatstone bridge 
is essentially a divided circuit, while 
Mance’s method as modified by Lodge, 
who introduces a condenser into the bat- 
tery circuit, is a series circuit. Lodge’s 
modification thas, besides, the advantage 
of making the method easier. The 
mathematical explanation of the system 
is simple, and is as follows: let e be the 
difference of potential at the galvanom- 
eter terminals, I the current in the cir- 
cult, and X, R, P and Q the resistances 
of the battery and the sections of the cir- 
cuit in the order given; then 
E (R + P) 
e=I(P+ R)= py proqx 
equal the value of the potential at the 
galvanometer terminals after closing the 
ER 

RFX If 
the galvanometer shows no additional de- 
flection, these two equations may be 
equated, and upon reduction it is found 


that X = a This result appears in the 


Let e' 


key circuits; then e’ = RI’ = 


same form as the relations deduced for 
the Wheatstone bridge, but this is merelv 
a superficial analogy, and beyond this 
there is nothing in common between the 
two methods. The Wheatstone bridge 
method consists in dividing two parallel 
circuits in the same ratio. Mance’s 
method consists in subtracting from the 
two portions of a single circuit such re- 
sistances that the two portions shall still 
maintain the same ratio to each other. 
Professor Smith then shows an applica- 
tion of this method to a storage battery. 
The probable error is found to be one 


part in 2,600. The measurements give 
resistances of the battery which vary, 
the smaller values being obtained with 
the larger currents. Mr. Henry Mance, 
who originated this method, was superin- 
tendent of the Mekran Coast & Persian 
Gulf telegraph department, and he de- 
vised it to assist him in locating faults. 
He then showed that it could be used 
for measuring battery resistance, but he 
did not assume that there was anv anal- 
ogy to the Wheatstone bridge method.— 
Abstracted from Science (New York), 
October 6. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


The Edison Electric Illuminating Com- 
pany, Brooklyn, N. Y., is very active in 
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in the front of the premises an electric 
sign, painted in any manner, and with- 


- —_ 


POST-CARD | 


> 


i The U. nited Electric Light & Power Company 


} 
| 
+ 


1170 Broadway 
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Post CARD FROM THE UNITED ELECTRIC LIGHT AND POWER COMPANY. 


placing before prospective patrons the 
possibilities of electric sign illumination. 


| The United Electric Light & Power Company 
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out cost to the patron other than the 
charge for the current consumed, meas- 
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HIS COMPANY is prepared to furnish on loan and 
2 | install in front of your premises an electric ngn, painted 
i m any Manner you may desire, and without cost to you 
for other than the current consumed, and measured by 
your present meter. 
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A neat card which was pretty widely dis- 
tributed, and which gained considerable 
favor with a number of merchants, is re- 
produced herewith. This was printed on 
a deep-tan card in black ink, and gives 
the customer a good idea of not only the 
appearance of the sign, but the cost of 
illumination. The argument is convinc- 
ing, and in many cases has started an en- 
quiry which has resulted in permanent 
business. 


The United Electric Light and Power 
Company, New York city, distributes a 
return postal-card, a reproduction of 
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which is given herewith. The company 
is prepared to furnish on loan and instal! 


ured by the meter which may already be 
installed. The customer guarantees that 
he will use current to the value of at 


Oe a ep 


i } 
i 
4 
i 


FOLDER FROM THE PHILADELPHIA ELECTRIC 
COMPANY. 


least $3 per month. The card also gives 
a clear schedule of charges for two, three, 


four and five hours? burning per night, 
thirty days in the month. 


A mailing folder which presents the 
subject of the use of electric power to the 
factory manager in a lucid way, and which 
occasions him very little effort in respond- 
ing, is distributed by the Philadelphia 
Electric Company. This folder is five 
and one-half inches by fourteen inches, 


‘and folds once, so that the written address 


is made use of both in mailing to the 
consumer and in returning to the sending 
company. If the consumer is interested, 
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the addressed card is simply lopped off 
and put in the mail. 
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‘INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Small Power Motors. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., has placed on the market 
a line of small power motors for the opera- 
tion of numerous mechanisms requiring 
a light expenditure of power. These mo- 
tors are made for both alternating-cur- 
rent and direct-current circuits. The di- 
rect-current motors of this line are built 
in sizes up to one and one-half horse- 


Type SPD Moror OPERATING COPYING 
MACHINE. 


. power; the alternating-current motors of 
this design are built for the operation of 
mechanisms up to one-thirtieth horse- 
power capacity. Motors of larger output, 
such as type E, type EL and type LB, 
are made for direct-current and for sin- 
gle-phase and multiphase alternating-cur- 
rent systems. The small motors are made 
in three styles, as follows: type SPD, for 
direct-current circuits, in capacities up 
to and including one-thirtieth horse- 
power; type SPA, for alternating-current 
circuits, in capacities up to one-thirtieth 
horse-power; type D, for direct-current 
circuits only, in capacities from one-tenth 
to one and one-half horse-power. 

The type SPD construction is as fol- 


lows: the frame is rigid in construction, 
and is cast in two pieces from a high grade 
of iron, uniform in density and free 
from blow-holes. The two sections of the 
frame are hemispherical in form, and 
are supplied with two openings near either 
end of the shaft, by means of which the 
commutator and brushes may be exam- 
ined. . These openings also permit free 
circulation of air within the motor, guar- 
anteeing cool operation. When assem- 
bled, the two parts of the frame form a 
nearly perfect hollow sphere, enclosing 
both armature and field in a compact 
manner. The frame is supported upon 
a separate cast-iron standard, permitting 
the motor to be located on either floor, 
wall or ceiling. 

The field core is carefully assembled 
by stacking together laminations of the 
best quality of steel, each being furnished 
with sufficient insulation upon its sur- 
face to prevent eddy currents. The field 
is bipolar in design, the laminations be- 


ing stamped in such form as to provide’ 


a magnetic circuit, the poles and pole tips 


being entirely separate from the cast- 


one of the collars is threaded to a thin 
brass bushing made fast to the shaft, the 
former being forced into place by means 
of a key. 

The commutator is constructed in a 
unit by itself, forced upon the shaft and 
firmly secured in place by means of a set 
screw, the whole being independent of the 
armature core. 

The armature coils are form-wound, 
and are forced into the insulated slots 
of the core and secured by fibre wedges. 
The armature leads are soldered to slots 
in each commutator bar. 

In order to form a suitable support 
for the brush-holders, lugs have been cast 
inside the frame of the motor. These 
lugs are supplied with a tight-fit fibre 
bushing, through which the brass brush- 
holder tube is forced. Within this tube 
the carbon brushes are free to slide under 
the pressure of a coiled spring, the amount 
of compression being regulated from ee 
outside of the motor frame. 

The bearings consist of brass baalines 
accurately centered in the frame of the 
motor. They are self-oiling, being con- 


Parts or Tyre SPD Moror. 


iron frame. The two field coils are wound 
and insulated in separate units. They are 


. made sufficiently flexible to slip over the 


pole tips, and are finally fitted tightly 
about the pole and securely fastened in 
such a manner as to prevent vibration. 
The armature core is made up of lam- 
inations of high-grade sheet steel, stamped 
in such form that, when stacked upon the 
shaft with the laminations slightly stag- 
gered, a complete cylindrical core is 
formed, with slots in its surface of con- 
stant depth, located at a slight angle with 
the shaft. The laminations of the core 
are firmly clamped in place between two 
brass collars, the latber being securely 
pinned to the shaft. In the smaller sizes 


stantly supplied with oil by means of a 
wick dipping into oil wells of generous 
design, supported beneath the bearings. 
Fibre washers, fixed to the shaft inside 
the bearings, prevent the oil from creep- 
ing to the commutator or. armature coils. 
In assembling, the two halves of the 
frame are clamped firmly together by 
means of through bolts, which, in turn, 
support the field core within the shell. 
These bolts pass entirely through the 
shell, and are held in place by brass nuts 
tightened from the outside. 

The two forms in which this type of 
motor is manufactured are practically 
identical in construction, the distinction 
being merely in size, method of connec- 
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tion and output. Both forms are supplied 
with a three-stage pulley, permitting a 
variation of speed for the driven mechan- 
ism. 


Type SPA motors have been designed 


for use where small amounts of power are 
desired on alternating-current, single- 
phase systems. They are similar in ap- 
pearance to the direct-current, type SPD 
motor, and have a spherical cast-iron 
frame with dimensions corresponding to 
those of the two forms of the direct- 
current motor. 

In operation, type SPA motors de- 
pend upon the split-phase induction prin- 
ciple They are self-starting, and will 
successfully operate mechanisms requir- 
ing power equal to that of the ordinary 
sewing machine with ease. 

Type SPD and type SPA standard mo- 
tors are furnished with three-step pullevs, 


MOTOR OPERATING LETTER-SEALING MACHINE. 


so that nearly all mechanisms may be 
readily operated by means of a belt. 

In cases where a special method of driv- 
ing is desired, using friction discs or a 
system of gears, the company is prepared 
to furnish special designs and meet any 
= particular need. In addition, it is some- 
times desirable, in adapting small power 
motors to various demands, to materially 
change the design of the frame. Special 
demands of this nature will be under- 
taken by the company. 

In the design of type D motors, great 
care has been taken to produce a small 
motor similar in construction and com- 
parable both in efficiency and price with 
larger types already upon the market. 

The frames of type D motors are spher- 
ical in form, and consist of four main 
castings. These comprise a field frame, 
subbase and two yokes. 

In addition to these parts, forms 1SE 
and 1K are provided with cast-iron cages, 
so supported between the yokes and the 
frame as to partially or wholly enclose 
the motor. These are easily removable 
without the use of tools, for inspection of 
commutator and brushes. The cages pro- 
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tect the internal parts from mechanical 
injury, and also permit sufficient ventila- 
tion for the cool operation of the motor. 
In cases where the motor is to be used in 
damp places, or near inflammable mate- 
ria], a solid cage is used. 

The field frame is cast in one unit from 
a good grade of steel of high perme- 
ability, carefully machined so as to pro- 
duce a magnetic circuit of low reluct- 
ance. 

The subbase which is supplied with 
motors of this type is sufficiently rigid 
to support the motor upon either floor, 
wall or ceiling. The two yokes which 
support the armature bearings are rigidly 
bolted to the frame in such a manner 
as to bring the two bearings into accu- 
rate alignment. When the motor is to 
be operated upon either wall or ceiling, 


‘it is only necessary to turn these yokes 


through either 90 or 180 degrees, re- 
spectively, in order to bring the oil reser- 
voirs into their normal vertical position. 

The field coils of type D motors are 
designated with four poles, each being 
supplied with standard interchangeable 
shunt field windings. | 

The armature coils are form-wound, 
and consist of a single length of copper en- 
closed in an insulating shell. The insula- 


I tion of the armature is further increased 


by a suitable lining or insulation, which is 
placed in the slots of the laminated soft- 
steel core before the coils are put in place. 

The commutator, which is constructed 
and mounted upon the shaft entirely sepa- 
rate from the armature core, is made up 
of forged copper segments insulated with 
mica. The segments are rigidly held fp 
place by means of insulated collars, which 
firmly grip the dovetails cut in the þases 
of the segments. 

The bearings of type D motogs consist 
of bronze sleeves rigidly held ig place bv 
cast-iron yokes. These sleeves are de- 
signed so as to be easily replaced if nec- 
essary. The bearings gre supplied with 
oil by means of standard ring oiling de- 
vices operated in a reservoir of large ca- 
pacity. | 

The spider which supports the brush- 
holder is fitted to the bearing in such 
a manner as to be easily removable with 
the end-bearing yoke. The design of the 
brush-holder is particularly simple, the 
latter comprising the smallest number of 
parts consistent with good mechanical 
construction. There are no sliding con- 
tacts between the brush and the brush- 
holder, the two being combined into one 
unit sufficiently flexible to meet all con- 
ditions of service. 

Type D motors are shunt-wound, and 
provided with an insulated terminal board 
bearing the armature terminals, together 
with one field terminal, thus providing 
connections for both the line and the 
starting rheostats. The motors are sup- 
plied with a starting rheostat, carefully 
designed to bring them up to speed witk- 
out excessive current. 
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The Archambault Kerosene Furnace. 

The Archambault Company, 15 Cort- 
landt street, New York city, has placed 
on the market a kerosene furnace whioh 
is finding a remarkable sale among elgg- 
tricians, tinsmiths and plumbers. The {p- 
ventor of this furnace, Mr. Arthuy J. 
Archambault, formerly a plumbeg by 
trade, was employed from 1890 to 4897 
as a cable-splicer for the Southerg New 
England Telephone Company. [ter he 
was in the employ of the New Yogk Tele- 
phone Company as a cable-spliggy. Dur- 
ing his work in this field he became ac- 
quainted with the objections yg{sed by the 
insurance underwriters to thg use of gaso- 
line in connection with cabjesplicers’ fur- 
naces in buildings. He devoted a great 
deal of his time to thg evolving of an 
idea which had occurrgg to him, of mak- 
ing a plumbers’ furnage operated by kero- 


THE ARCHAMBAULT KEROSENE FURNACE. 


sene instead of gasoline. About a year 
ago he constructed a furnace, and after 


. four months of experimenting he suc- 


ceeded in turning out a kerosene furnace 
and blow-torch which was immediately 
approved by some of the largest plumbers’ 
supply houses in New York city. Dur- 
ing the following four months he placed 
some four or five hundred on the market, 
these being rapidly taken up by the vari- 
ous telephone, electric light and street 
railway companies, and by plumbers in 
various sections of the country. 

The demand for this apparatus became 
so extensive, and so far exceeded his ex- 
pectations, that he found it necessary to 
organize a company with sufficient capital 
to manufacture and sell the furnaces on 
a larger scale. The Archambault Com- 
pany has been organized under the laws 
of the state of Connecticut, with an au- 
thorized capital stock of $50,000. The 
directors of the company are as follows: 
George A. French, Hartford, Ct.; George 
T. Manson, Montclair, N. J.; Ellis B. 
Baker, New Haven, Ct.; Judge Albert C. 
Bill, Hartford, Ct., and Arthur J. 
Archambault, New York city. The offi- 
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cers of the company are: George A. 
French, president; George T. Manson, 
vice-president; Ellis B. Baker, secretary 
and treasurer; Arthur J. Archambault, 
superintendent. The business offices of 
the company are located at 15 Cortlandt 
street, New York city, and a temporary 
factory has been secured and is in opera- 
tion at Rutherford, N. J. 

The directors of the company are well 
known to the electrical fraternity. George 
A. French was for a dozen years con- 
nected with Peck Brothers & Company, 
of New: Haven, Ct., manufacturers of 
plumbers’ supplies and specialties, and 
more recently for several years was the 
local manager of the Southern New Eng- 
land Telephone Company’s Hartford ex- 
change. George T. Manson is the well- 
known general superintendent of the Oko- 
nite Company, New York city. Mr. 
Baker was formerly general superintend- 
ent of the Southern New England Tele- 
phone Company. Judge Bill, in addition 
to being the senior member of the law 
firm of Bill & Tutle, is president of the 
board of police commissioners of Hart- 
ford, Ct. 

The new company has not made much 
of an attempt to push the sale of the fur- 
nace, owing to the extraordinary demand 
and the fact that it has commenced busi- 
ness with a very large number of orders. 
Arrangements are being made, however, 
to enable the company to meet this emer- 
gency promptly, and it will soon be in 
shape to fill orders of any magnitude. 

The furnaces are shipped in crates, 
singly, and also in crates of one dozen 
each. The price is such that the saving 
in the cost of kerosene under that of 
gasoline for a year’s consumption would 
pay for two furnaces. Special discounts 
are made for orders by the dozen or gross. 


An Automatic Motorless Flasher. 

The Advertising Mirrorgraph Com- 
pany, Hudson avenue and Concord strect, 
Brooklyn, N. Y., has placed on the mar- 
ket an ingenious apparatus which it des- 


AUTOMATIC MororRLess FLASHER. 


ignates as the “Thermo Blink.” This 
apparatus depends on the well-known ap- 
plication of thermoelectric laws for its 
operation. The apparatus, the maker 
claims, is not affected by outside tem- 
perature changes. The flasher is fitted 
with a clamping binding-post for hold- 
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ing a platinum-pointed screw, which al- 
lows of a delicate adjustment. The con- 


tacts are of platinum, and the apparatus 


is made to stand shipping and rough 
handling. 

The flasher is manufactured in three 
sizes, as follows: No. 1, 110 volts, one 
to four sixteen-candle-power lamps; No. 
1-A, 220 volts (to order); No. 2, 110 
or 220 volts, six to twelve sixteen-can- 
dle-power lamps, or their equivalent. 
> 
Electrolier Key Socket and Com- 

bined Socket and Shade-Holder. 

The electrolier key socket, shown here- 
with, designed a short time ago by the 
engineers of the General Electric Com- 
pany, Schenectady, N. Y., is noteworthy 


ELECTROLIER KEY SOCKET. 
in that it is very compact and has a well- 
finished appearance, harmonizing with 
decorated electroliers. It has a neat metal 
key, which is thoroughly insulated from 


S@ 


CoMBINED SOCKET AND SHADE-HOLDER. 


all live parts. This key is removable, and 
an extension key may be used in its place. 

The combined socket and shade-holder 
shown herewith, designed by the General 


METHOD OF ADJUSTING COMBINED SOCKET AND 
SHaDE-HOLDER. 


Electric Company, has met with the ap- 
proval of many users. The shade-holder 
in the new device is permanently attached 
to the socket shell in such a way that it 
can not slide or turn. This, together with 
the fact that three points of support are 
afforded the shade, eliminates any sagging. 
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A New Portable Testing Instrument. 

The Troy Electrical Company, 1924 
Sixth street, Troy, N. Y., has placed on the 
market a new portable testing instrument 
designed for the use of electricians, elec- 
trical engineers, street railway men, cen- 
tral station operators and isolated plants. 


- The apparatus is so constructed that it can 


be produced at a small price, but at the 


New PORTABLE TESTING INSTRUMENT. 


same time the company guarantees its ac- 
curacy and durability. 

The apparatus is claimed to be practic- 
ally dead-beat, the pointer coming to rest 
promptly. There is no magnetic lag, and 
the temperature correction is negligible. 
The instruments, the manufacturer claims, 
may be left in circuit continuously, and as 
they are direct-reading, no multiplying 
constant is necessary. 

Due to the simplicity of construction, 
these instruments are not hable to get out 
of order, and the repair bill is consequently 
very low. The instruments may be used 
in any position, and the maker guarantces 
them fully on all the aforementioned 
points. 


The “ Ever Ready” Dry Battery. 

The American Electrical Novelty and 
Manufacturing Company, New York 
city, is meeting with a remarkable suc- 
cess with its large-sized dry battery. The 
company claims that it has solved the 
electrical problem of making a high-am- 
perage cell that still retains its life; and 
on the shelf it is claimed that this cell 
will last fifty per cent longer than the 
ordinary dry battery. That the battery 
ig giving satisfaction is evidenced by the 
demand for it from all quarters of the 
world. 

The battery has been adopted by a 
large number of leading gas and gaso- 


line engine manufacturers, as well as mo- 
tor-boat and motor-cycle concerns. 

It is announced that the “Ever Ready” 
battery has just received the highest 
award of the gold medal at the Lewis and 
Clark Exposition, Portland, Ore. This 
is stated to be not only for initial am- 
perage and voltage, but for long life and 
high recuperative powers. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

LARGE ELECTRIC RAILWAY SCHEME FOR ILLINOIS AND 
WISCONSIN—It is announced that Farson, Leach & Company, of 
Chicago, Ill., are back of a scheme to control and build electric 
interurban railways to connect a number of the leading cities of 
Illinois and Wisconsin. It is expected that some $10,000,000 will 
be expended. 


NEW ROAD BETWEEN PATERSON, N. J, AND NEW YORK 
CITY—Tho board of directors of the New York & New Jersey 
Rapid Transit Railway Company has decided to begin at once 
the work of constructing a new electric road between Paterson, 
N. J., and New York city. It is estimated that the cost of building 
the road will be about $8,000,000. The greater part of the expense 


will be for boring a tunnel through the road near Weehawken’ 


Co.onel William Barbour is president of the new company. 


IMPROVEMENTS TO THE POWER PLANT AT BELLING- 


HAM, WASH.—Messrs. Stone & Webster, of Boston, have purchased 
the Nooksack power plant from the Bellingham Bay Improvement 
Company. It is announced that the company will immediately 
expend $200,000 in bringing the capacity of the plant up to 2,000 
horse-power, the ultimate plans being to invest $1,000,000, and to 
generate 25,000 horse-power. The Bellingham Bay Improvement 
Company has aiready expended $150,000 in the preliminary work 
of harnessing the waterfall fifty miles east of Bellingham, Wash., 
in the Cascade mountains. 


MEXICAN ELECTRICAL NOTES—The instalation of a hydro- 
electric plant at the junction of the Bolafios and Santiago rivers, 
near the dividing line between Jalisco and Tepic, is being con- 
sidered by Carios Romero, owner of the Mololoa mine. An investi- 
gation is now under way and estimates will be prepared. It is 


proposed to use the water of the Bolafios river and to generate: 


initially some 2,000 to 3,000 horse-power. Some of the current will 
be used at the mine, which is eighteen kilometres distant from the 
projected site of the plant, and the remainder will be sold for 
power and lighting purposes. 


MISSOURI VALLEY ELECTRIC RAILWAY—Official announce- 
ment has been made of the formation of the Missouri Valley Elec- 
tric Railway with a capitalization authorized of $7,500,000, of which 
$5,000,000 is to be issued, and $7,500,000 of five per cent thirty-year 
bonds, of which $5,000,000 is to be issued. The new company will be 
controlled almost entirely by Cleveland capital. 
from Kansas City to St. Joseph, with connections into Leaven- 
worth and Atchison. The total length of the line will be sixty- 
six miles, and it is the intention to double-track from Kansas City 
to Leavenworth, making the total length of track ninety-five miles. 
The new line will extend along the Missouri bank of the Missouri 
river. 


NEW POWER COMPANY IN UTAH—The Telluride Power Com- 
pany is contemplating the erection of a power plant on the Duchesne 
river for the purpose of furnishing light and heat for Park City, 
Salt Lake City, Bingham, Mercur, Price and other places in Utah. 
The diverting works will consist of dams, headgates, dykes and 
other necessary improvements and. releasing devices, and the 
water will be conveyed to the power plant by means of a channel 
60,700 feet long. Three Pelton wheels, operating under a head of 
1,485 feet, will furnish a total of $7,500 horse-power. The water 
is to be diverted from the Duchesne at several different points, 
and conveyed by a system of conduits to the place where the power 
plant is to be erected, and the power will be distributed over trans- 
mission lines to the various cities. 


THE PACIFIC GAS AND ELECTRIC COMPANY—The Pacific 
Gas and Electric Company filed articles of incorporation on October 
10 in San Francisco, Cal. This company has been formed by N. W. 
Halsey & Company to take over the California Gas and Electric 
Corporation and the San Francisco Gas and Electric Company. 


The line will run' 


The capital is $30,000,000, divided into 300,000 shares of the par 
value of $100 each. There is $10,000,000 in six per cent cumula- 
tive preferred, and $20,000,000 in common stock. The directors are 
E. J. De Sabla, Jr., John Martin, Frank G. Drum, John A. Britton, 
Garret W. McEnerney, John S. Drum, Cyrus Pierce, Carl Taylor, 
George K. Weeks, Frank D. Stringham, Merrill O. Evans, Jr., Alex- 
ander N. Kemp, George W. Levis, C. R. Parker and L. Foster Young. 
The company’s principal place of business will be in San Francisco. 


HIGH PRICE FOR INDEPENDENT TELEPHONE FRAN- 
CHISE IN NEW YORK CITY—The special report of Harry P. 
Nichol, engineer of the finance department of the board of esti- 


mate for the city of New York, on the value of the franchise sought 


by the Atlantic Telephone Company, has been presented. Under 


- the terms fixed by Mr. Nichol, the company wouid have to pay the 


city $7,750,000 in twenty-five years as a minimum for the privilege 
of entering the local fleld. The Atlantic Telephone Company placed 
its application before the board of estimate several weeks ago, 
and it was referred to the finance department. The company offered 
the city 500 telephones free of charge. It also offered a five-cent 
call in any one borough, a ten-cent rate for calls from one borough 
to another. The rate for unlimited residence service was fixed at 
$66 per year, and for business, $108. For the franchise the com- 
pany offered to pay the city a percentage of its gross receipts— 
one per cent for the first two years; two per cent for the next 
three years; and four per cent for the succeeding twenty years. 


MERGER OF PENNSYLVANIA. AND OHIO LINES—The 
merger of the Pennsylvania & Mahoning Valley Railway Company, 
operating the Newcastle and interurban lines of Youngstown, Niles 
and Warren, and.the Sharon & Newcastle Street Railway Company, 
controlling the local lines of Sharon and the interurban lines of 
Youngstown and Newcastle, has been ratified by the stockholders. 
It has been decided to accept the offer made by J. W. Blackburn, 
of Youngstown; Mr. Barton, of Cleveland, and others, for the trans- 
fer of the property of the two concerns. The new company is the 
Mahoning & Shenango Railway, Light and Heat Company. The 
deal involves about $5,000,000 worth of railway property and valu- 
able franchises. The company will expend about $3,000,000 in exten- 
sions and improvements as soon as stock to the amount of $10,- 
000,000 has been issued. One of the extensions will be a line from 
Newcastle to Mercer, through New Wilmington. It is also 
announced that the deal has practically been closed for the sale 
of the Titusville Traction Company to Murray A. Verner, of Pitts- 
burg, and the McClure Syndicate, of Philadelphia. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 
LANSING, MICH.—The Detroit Electrical Novelty ace 
with a capital of $30,000, has been incorporated. 


WACO, TEX.—The Waco Auto and Electric Company has been 
incorporated with a capital of $5,000 by M. T. Bell and others, to 
deal in automobiles and electrical supplies. 


DOVER, DEL.—The Cooper Electric Safety Gate Company has 
been incorporated with a capital of $150,000, to manufacture elec- 
trical devices, signals and automatic appliances. 
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ALBANY, N. Y.—The ‘H. G.-Pape “Electric and Manufacturing 
Company, of Buffalo, has been incorporated by Herman G. Pape, 
I. B. Pape and William A. Peters, of New York city. 


PORTLAND, ME.—The Universal Acoustic Company has been 
incorporated to manufacture electrical appliances.. The capital 
stock is $250,000, and the officers are: president, H. L, Cram; treas- 


urer, A. F. Pine, both of Portland. 


JERSEY CITY, N. J.—The American Stark system has been in- 
corporated with a capital of $100,000, to acquire the letters patent 
granted to Alexander M. Stark covering certain improvements in 
a combined telephone, telegraph, electric light and power system. 
The incoorporators are: Henry A. Bingham, Richard F. Tully, Corne- 
lius A. Cole, Jersey City. 
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TELEPHONE AND TELEGRAPH. 
BYRON, N. Y.—The Byron Telephone Company is .building five 
miles of new line. 


RICHMOND, VA.—The Petersburg Telephone Company will place 
its wires underground. 


BALTIMORE, MD.—A telephone line in St. Mary’s County is to 
be extended from Laurel Grove to Oak Point. 


NEWARK, N. J.—The Franklin Telephone Company has begun 
the erection of its trunk line to Flemington. 


MINNEAPOLIS, MINN.—An extensive rural telephone system 
is being planned for the district beyond Robbinsdale. 


EBENSBURG, PA.—The Huntingdon & Clearfield Telephone 
Company has opened its new exchange at Ebensburg. 


ANN ARBOR, MICH.—The Michigan Telephone Company has 
been granted permission to place its wires underground. 


NORTH STERLING, CT.—The Southern New England Telephone 
Company will erect a line from Danielson to North Sterling. 


PUEBLO,. COL.—The Colorado Telephone Company has begun 
laying conduits preliminary to placing its wires underground. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Company 
will this fall lay the foundation for an enlargement of its present 
building. 


TERRE HAUTE, IND.—The Nordella Construction Company has 
been awarded the $40,000 contract for the Central Union telephone 
building. 


ALBERT LEA, MINN.—The Northwestern Telephone Exchange 
Company has acquired a controlling interest in the Albert Lea 
Telephone Company. 


OAKLAND, CAL.—The Sunset Telephone Company will erect in 
East Oakland a new building to cost $35,000, and install equipment 
to the amount of $70,000. 


RAWLINS, WYO.—It is reported that a private telephone com- 
pany is to be organized to build and operate telephone lines in 
Rawlins and the surrounding towns. 


MILWAUKEE, WIS.—At a special meeting of the Sheboygan 
common council it was decided that the city cooperate with the 
Citizens’ Telephone Company in building conduits. 


CORNING, N. Y.—The Citizens’ Te:ephone Company is making 
preparations to reconstruct its system and enlarge its business, and 
expects to expend between $35,000 and $40,000 for the purpose. 


INDEPENDENCE, MO.—The Bell Telephone Company has placed 
in operation a new switchboard, with a capacity of 2,000 telephones. 
The service has been otherwise improved, at a cost of $35,000. 


BROOKLYN, N. Y.—The New York & New Jersey Telephone 
Company has prepared plans for a four-story and basement telephone 
exchange building, of brick, with stone trimmings, to be built at 
Jamaica. 


WASHINGTON, D. C.—The war department has granted a re- 
vocable license to the Western Union Telegraph Company for the 
stringing of telegraph wires along the approaches and on the Poto- 
mac highway bridge. 


SOUTH BEND, IND.—Superintendent Corbett, of the Western 
Union Telegraph Company, has announced tbat the company will 
place its wires in the business district of South Bend underground 
within the near future. : 


FOLEY, MINN.—The Twin City Telephone Company has closed 
a deal for the Maple Leaf Telephone Company, of Foley, and it is 
reported that a line will be run from Santiago, Sherburne County, 
to Foley, to connect with the local exchange. 


PONTIAC, ILL.—The articles of incorporation of the Odell Tele- 
phone Company have been filed in the circuit clerk’s office. The 
officers named are: A. Des Voignes, president; O. E. Des Voignes, 
vice-president; Geo. Des Voignes, secretary-treasurer. 


LAFAYETTE, IND.—The Tippecanoe Telephone Company has 
been sold to the Central Union Company for a consideration of 
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$22,000. The deal gives the Bell company 180 miles of wire running 
through Romney and Linden, thence to Crawfordsville. 


CHESTER, PA.—The Bell Telephone Company has made a new 
rule regarding the tolls between Philadelphia, Chester, Media and 
other towns. Heretofore the rate has been fifteen cents per call to 
Philadelphia and other points, but it is now reduced to ten cents. 


TOLEDO, OHIO—The directors of the Toledo Home Telephone 
Company have decided to increase the wages of all its operators 
about ten per cent. The increase is entirely voluntary. The direc- 
tors also declared the customary one per cent quarterly dividend. 


BORDENTOWN, N. J.—The following have been elected as direc- 
tors of the Bordentown Telephone and Telegraph Company for the 
ensuing year: John P. Hutchinson, Fred G. Wiese, John Enright, 
Barker Gummere, Jr., H. R. Schwartz, F. A. Demorest, William S. 
Hancock. 


WHEATLAND, CAL.—A. C. Stagner, Ð. T. Manwell and W. F. 
Coffin have been appointed by the Wheatland chamber of commerce 
to confer with the board of directors of the Marysville chamber of 
commerce in regard to establishing a station in the town of Marys- 
ville for the independent telephone line. 


DALLAS, TEX.—The city council of Texarkana, Ark., has 
accepted the $5,000 indemnity bond offered by the Southwestern 
Telegraph and Telephone Company in order to secure its charter. 
The bond requires that work on the proposed exchange improve- 
ments be finished at a specified date, otherwise the bond is forfeited. 


BUFFALO, N. Y.—At the annual meeting of the Frontier Tele- 
phone Company, the following directors were elected: William H. 
Andrews, Charles E. Austin, Martin Carey, Robert W. Chapin, 
William A. Douglas, Charles W. Goodyear, R. R. Hefford, Burt G. 
Hubbell, Clark L. Ingham, Andrew Langdon, F. C. M. Lautz, H. H. 
Littell, E. C. Lufkin, H. H. Persons, George A. Plimpton. 


LITCHFIELD, ILL.—The stockholders of the Montgomery 
County Telephone Company have elected the following directors: 
A. G. Butler, Dr. M. L. Moyer, G. W. Rainey, A. K. Vandiver, August 
Kellenburger, H. H. Zimmerman, C. H. Poland, George D. Taylor 
and Robert Barnard; C. H. Poland was chosen president, H. H. 
Zimmerman vice-president and Robert Barnard secretary and treas- 
urer. 


PIERRE, S. D.—Articles of incorporation have been filed for the 
Great Western Telephone Company, at Chamberlain, with a capital 
of $25,000. The incorporators are Warren Young, David Henry and 
Frank B. Rowe. The purpose of the company is the construction 
of a telephone line westward from Presho along the proposed line 
of the Milwaukee railroad. Mr. Rowe already owns a line from 
Chamberlain to Presho, and from there to Pierre. The new line 
will be an extension of this property. 


CINCINNATI, OHIO—S. A. Hoskins, of Wapakoneta, Ohio; John 
A. Quisenberry, of Danville, Ky., and Frederick Bimel, of Portland, 
Ind., a committee representing the bondholders who purchased fhe 
properties of the Commercial Telephone Company, operating in 
central and southern Texas, sold under receivership proceedings, 
have reorganized the company, increased the capital stock to $500,000 
and mapped out work for the projection and equipment of the system, 
which now extends over 1,000 miles. 


DOYLESTOWN, PA.—The following officers have been elected 
by the Franklin Telegraph and Telephone Company: president, H. 
S. Funk; secretary, H. H. Funk; treasurer, Josiah Weireback. The 


- company was chartered August 5, 1905, the capital stock being 


$5,000. The officers and the following comprise the board of 
directors: J. J. Ott, N. S. Rice and Granville Hollenbach. The line 
will be built from Riegelsville to Durham Furnace, to Durham, 
Springtown, Pleasant Valley, Richlandtown to Quakertown. 


ST. LOUIS, MO.—The Quincy Telephone Company, of Quincy, Il., 
which procured its franchise about a year ago, has sold its $500,000 
issue of bonds to a St. Louis syndicate, which includes J. H. Murphy, 
a broker, and Charles Sutter. The firm of Herman & Schatzman, of 
Quincy, is understood to be financing the project. The work of con- 
struction will begin immediately, and is expected to be completed 
by next April. Long-distance connections will be made with St. 
Louis and Chicago, and about 5,000 telephones will be installed. 
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NEW INCORPORATIONS. 
BARNUM, IOWA—Barnum Telephone Company. $10,000. 
RALEIGH, N. C.—Piedmont Telephone Company. $10,000. 
LOUISVILLE, KY.—Fern Creek Telephone Company. $999. 
MINNEAPOLIS, MINN.—St. James Telephone Company. $25,000. 


DES MOINES, IOWA—Dayton Heat and Light Company. $10,- 
000. 


SAN FRANCISCO, CAL.—General Electric Power Company. 
$1,000,000. 


LINCOLN, NEB.—Gothernburg & Northern Railway Company. 
$5,000,000. 


MADRID, N. Y.—Madrid Telephone Company. 
$10,000 to $15,000. 


SPRINGFIBLD, ILL.—Chicago, Evanston & North Shore Rail- 
way Company. $10,000. 


GUTHRIE, OKLA.—Willow Telephone Company. 
corporators: L. C. Cusins, J. W. Berry and others. 


OLYMPIA, WASH.—Spokane-Palouse Light and Power Company, 
Spokane. $100,000. Incorporators: W. E. Goodspeed, F. G. Kiesow, 
B. H. Kiser. 


SPRINGFIELD, 
ford. $2,200. Incorporators: 
C. W. Rusch. 


LOS ANGELES, CAL.—Santa Paula Home Telephone Company. 
$60,000. Directors: Charles F. Guthridge, M. Zahn, Arthur Wright, 
D. F. Boyce, C. P. Platt, of Los Angeles. 


EAST LIVERPOOL, OHIO—FEast Liverpool & Youngstown Rail- 
road. $5,000. Incorporators: U. C. DeFord, N. B. Bellingsley, B. 
W. Johnson, M. E. Johnson and C. B. Kenty. 


CLEVELAND, OHIO—The Cleveland, Berea & Southern Rail- 
way Company. $1,000. Incorporators: C. C. Downs, W. S. Mitchell, 
William G. Benedict, Frank J. Cowdery, Solomon Peskin. 


INDIANAPOLIS, IND.—Louisville & Indianapolis Traction Com- 
pany, Jeffersonville. $10,000. Directors: J. B. Schindel, Maurice 
Cahill, Samuel Adams, Charles Rodman and A. L. Barker. 


COLUMBUS, OHIO—Steubenville & Wellsburg Traction Company, 
Steubenville. $10,000. Incorporators: Dohman J. Sinclair, Joseph 
Canahan, R. McGowan, Jared Dunbar and Michael Keane. 


SOUTH McALESTER, I. T.—Washita Valley Interurban Elec- 
tric Company, Tishomingo. $12,000,000, with $7,000,000 subscribed. 
Incorporators: W. T. Croslen, J. G. V. Redmon, M. R. Morris. 


MADISON, WIS.—Rush River & Eau Galle Telephone Company, 
Baldwin. $3,520. Incorporators: Lewis Crogen, Edward Chris- 
tensen, Andrew T. Sabby, Albert Geisness and Thomas Nelson. 


RICHMOND, VA.—Willoughby Bay Traction Company. $50,000. 
Officers: H. L. Smith, president and general manager; J. N. 
Vaughan, vice-president; C. H. Consolvo, secretary and treasurer. 


‘DES MOINES, IOWA—Soldier Valley Mutual Telephone and 
Telegraph Company, of Ute. $5,000. Directors: S. D. Crary, B. C. 
Stewart, E. B. Ullrich, C. J. Bartels, Henry Witte, Joseph M. Car- 
ritt, Adam Feuerbach. 


SAN FRANCISCO, CAL.—The Union Power and Light Company. 
$2,000,000. Directors: John Martin, M. Fleishhacker, R. E. Wallace 
and H. A. Cook, of San Francisco; Frank H. Brack, of Vacaville; 
John Humphrey and R. Kirman, of Reno. 


COLUMBUS, OHIO—East Liverpool Traction and Light Com- 
pany. To connect East Liverpool, Wellsville, Steubenville and 
Bellaire. $6,000. Incorporators: Van Horn Ely, N. B. Bellingsley, 
E. D. McDonell, S. B. Davies and M. J. McGraw. 


GREELEY, COL.—Northern Telephone Company. To maintain 
a telephone service in northern Colorado. $250,000. Officers: C. H. 
Ramsay, of Greeley, president; T. M. Callahan, of Longmont, and 
Dr. H. C. Bennett, Greeley, vice-presidents; S. H. Southard, Greeley, 
secretary and treasurer. 


INDIANAPOLIS, IND.—Indianapolis, 
Electric Railway Company. $100,000. 


Increased from 


$1,000. In- 


ILL.—North Star Telephone Company, Glas- 
Andres Northrup, M. R. Turpine, 


Vincennes & Evansville 
Directors: Z. B. East, J. L. 
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Ebner, William A. Cullop, Peter Schloot, Gilbert H. Hendren, 
Charles M. Cooper, William N. Matthews, W. S. Johnston, Absalom 
N. Fisher, George D. Thornton and Cyrus E. Davis. 


SPRINGFIELD, ILL.—Oglesby & Granville Railway Company. 
To be constructed from the Vermillion river, near Portland, La 
Salle County, Ill, in a westerly direction to the village of Gran- 
ville, Putnam County, Ill. $250,000. Incorporators and first board 
of directors: S. T. Crapo, Detroit, Mich.; A. Uhrlaub, Albert G. 
Mang, E. L. Read and H. E. Hallenbeck, all of Chicago. 


ALBANY, N. Y.—The Elmira, Corning & Waverly Railway, 
Elmira, N. Y. To construct an electric road thirty-seven miles 
long. $2,500,000. Directors: Senator William J. Tully, of Corning; 
G. Tracy Rogers, of Binghamton; A. N. Brodhead and Arthur C. 


-Wade, of Jamestown; Joseph A. Powers and James H. Caldwell, of 


Troy; Thomas O’Connor, of Waterford; Frederick E. Hawkes and 
William L. Watrous, of Waverly; George McCann and A. Lee Smith, 
of Elmira, N. Y. 

PERSONAL MENTION. 


MR. J. W. KRUEGER, who has been identified with an elec- 
trical supply house in St. Louis for some time, is now associated 
with the Manhattan Electrical Supply Company, New York city. 


MR. FRANK BURTON, a former lineman for the Southwestern 
Telephone and Telegraph Company, has been promoted to the 
managership of the Humble (Tex.) exchange of the same company. 


MR. JUDSON SMITH, Scranton, Pa., who has been associated 
with the Consolidated Telephone Company for several years, has 
been appointed superintendent of the Anthracite Telephone Com- 
pany, with headquarters at Forest City, Pa. 


MR. WILLIAM T. HARPER, manager of the Ansonia-Derby 
division of the Southern New England Telephone Company, has 
been transferred to Meriden, Ct. Mr. Harper will be succeeded in 
the Ansonia division by Mr. W. N. Sperry, of Derby. 


MR. R. W. BIVINS, Springfield, IN., has been appointed superin- 
tendent of the electric light plant owned by the Jerseyville (Mo.) Il- 
luminating Company, to succeed Mr. J. J. Miller, resigned. Mr. Bivins 
was formerly connected with the lighting plants at Decatur and 
Arcola, Ill. 


MR. HENRY ABBOTT, president of the Calculagraph Company, 
New York city, is the author of a very interesting article appearing 
in the September 1 issue of American Industries, entitled ‘‘The 
Beginning of a Cost Accounting System.” Mr. Abbott’s article con- 
tains, among other particularly interesting data, a very significant 
reference to the value of the proper business ideas in the timing 
of messages in telephone stations. 


MR. H. M. KLINGENFELD, manager of the advertising depart- 
ment of the National Electric Company, Milwaukee, Wis., has 
resigned, and on November 1 will enter the advertising department 
of the David Williams Publishing Company at its western office. 
Mr. Klingenfeld has had a wide experience in all lines of the manu- 
facturing and advertising departments of several large companies, 
and will undoubtedly be uniformly successful in his new position. 


MR. C. A. GREENIDGE, who has been superintendent of the 
electrical department of the Utica (N. Y.) Gas and Electric Com- 
pany, has been promoted to the position of general manager of that 
department. Mr. William J. Cahill, who has been general manager 
of the gas department and secretary of the company, has retired 
as secretary, and Mr. M. J. Brayton, whose place at the head of the 
electrical department Mr. Greenidge takes, has been appointed 
secretary. 


MR. CECIL B. SMITH, formerly chief engineer of the Niagara. 
Lockport & Ontario Power Company, and now in the employ of 
the Temiskaming & Northern Ontario Railway and the Ontario 
Hydroelectric Power Commission, has left his work in Canada and 
departed for Europe to gather information on electric railway 
equipment abroad. He will study especially the electric locomotives 
of Italy, Switzerland, Germany, France and England. It igs the 
intention of the power commissioners to equip the new Ontario 
railway with electric locomotives in the near future. The com- 
mission desires, however, to investigate the feasibility and prac- 
ticability of such a road under the operating conditions which 
prevail abroad. 
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ELECTRICAL SECURITIES. 

Speculation in securities was practically at a standstill during 
the past week. Prices moved irregularly, and although there is little 
apprehension, a general downward tendency was manifest. Notwith- 
standing the conservatism which is very evident in all quarters, 
there is every indication that there is a widespread industrial 
activity and prosperity. The agricultural situation continues very 
hopeful, and the crop report is stated to be all that has been ex- 
pected even in the most sanguine moments. While there is a sur- 
plus of grain and other cereals, the bad position of the foreign 
supply will surely make a market for whatever surplus we may 
have here, and will, no doubt, create an additional prosperity 
before the holidays arrive. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 14. 


New York: Closing. 
Brooklyn Rapid Transit.................... 72 
Consolidated GaS......... cece eee ee ee eee 186 
General  Blectric: ais o4.6 cee hin HSAs 179% 
Interborough Rapid Transit................ 213% 
Kings County Electric............... cc cae ee 200 
Manhattan Blevated...............0.cc cece 16514 
Metropolitan Street Railway................ 126 
New York & New Jersey Telephone........ 1681% 
Westinghouse Manufacturing Company...... 190 


The Metropolitan Street. Railway Company has applied for per- 
mission to list on the Stock Exchange $1,284,000 additional refund- 
ing 4 per cent bonds of 2002. 

A special meeting of the stockholders of the New York & New 
Jersey Telephone Company will be held October 25 in Brooklyn, 
N. Y., for the purpose of voting upon a proposition to increase the 
capital stock from $15,000,000 to $50,000,000. Of the increase author- 
ized on March 1, 1904, from $8,000,000 to $15,000,000, there remains 
$1,220,900. The rapid development of the business of the company, 
and the necessity for large additions to the plant, make it advisable 
in the judgment of the directors to provide for enlargement of the 
capital stock. 

The stockholders of the Western Union Telegraph Company have 
elected Harris C. Fahnestock and Thomas H. Hubbard directors, 
succeeding A. R. Brewer, resigned, and Charles Lockhart, deceased. 
Other directors were reelected. The board is now made up as fol- 
lows: Thomas T. Eckert, Robert C. Clowry, John T. Terry, Russell 
Sage, Samuel Sloan, George J. Gould, Edwin Gould, Louis Fitzgerald, 
Charles Lanier, J. Pierpont Morgan, Chauncey M. Depew, Henry 
M. Flagler, John Jacob Astor, Oliver Ames, C. Sidney Shepard, 
John B. Van Every, Jacob H. Schiff, James Stillman, Thomas F. 
Clark, William L. Bull, James H. Hyde, Morris K. Jessup, Frank J. 
Gould, E. H. Harriman, Samuel Spencer, Howard Gould, John J. 
Mitchell, Henry A. Bishop, Harris C. Fahnestock, Thomas H. 
Hubbard. 

The New York City Railway Company has issued its annual 
report for the year ended June 30, as follows: gross, $20,888,124; 
expenses, $12,271,423; net, $8,616,701; other income, $444,603, a total 
of $9,061,304; taxes, rent, interest, etc., $11,858,246, leaving a defi- 
cit of $2,796,942. The deficit for the year of $2,796,942 includes 
$168,960 accrued to the Metropolitan Securities Company for divi- 
dends upon its holdings of Third Avenue Railroad Company capital 
stock. The deficit will be further increased by the amount of the 
special franchise tax when ascertained. The amount of this tax 
for the fiscal year based upon the assessment for the calendar year 
1904, as claimed by the state, and after deducting various franchise 
payments to the city and certain reductions conceded by the state, 
is $537,374. 


Boston: Closing 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating................ 250 
Massachusetts Electric.................000. 56% 
New England Telephone..................0% 137 


Western Telephone and Telegraph preferred 95 


The annual report of the Edison Electric Illuminating Com- 
pany of Boston, for the year ended June 30, shows gross earnings 
of $3,346,027, an increase as compared with last year of $220,511. 
In spite of an increase in expenses of $133,415, net earnings show 
a gain of $87,096. Total net income for the year was $1,236,207, 
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and after deducting $1,164,791 for interest and dividends there 
remained a surplus of $71,416, a decrease as compared with 1904 
of $5,992. Directors were reelected at the annual meeting. A 
regular quarterly dividend of 214 per cent has been declared, paya- 
ble November 1. 


Philadelphia: Closing. 
Electric Company of America............... 1114 
Electric Storage Battery common............ 83 
Electric Storage Battery preferred........... 83 
Philadelphia Electric................0..ceee 9 
Philadelphia Rapid Transit................. 27% 
United Gas Improvement................... 9615 

Chicago: Closing. 
Chicago Telephone.................. ccc cece 135 
Chicago Edison Light...................... 159% 
Metropolitan Elevated preferred............. 70 
National Carbon common................... 61 
National Carbon preferred.................. 116 
Union Traction common.................... 13% 
Union Traction preferred................... 387 


The Chicago Edison Company has sold electric current equal to 
7,000 horse-power on long contract to the Chicago City Railway 
Company. During the next two years the Edison Company plans 
to expend $4,000,000 in improvements. 


Metropolitan West Side Elevated has issued its usual annual 
statement for the year ended June 30. The income account is as 
follows: gross, $2,224,968; expenses, $1,112,736; net $1,112,232; other 
income, $7,193, making the total $1,119,425; charges, $889,283, leav- 
ing a surplus of $230,142, equal to 1.39 per cent on the $16,500,000 
capital stock. 


ENGINEERING SOCIETIES. 


AMBRICAN ELÐCTROCHEMICAL SOCIETY—At a meeting of 
the board of directors of the American Electrochemical Society, 
held September 2, Dr. R. von Foregger and Mr. C. A. Wells, Jr., 
both of New York city, were elected to membership. 


BOSTON SECTION OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—At a meeting of the Boston section 
of the American Institute of Electrical Engineers, the following 
officers were elected for the ensuing year: chairman, C. A. Adams; 
secretary, H. D. Jackson. Executive committee—C. L. Edgar, James 
I. Ayer, C. B. Burleigh, Dr. A. E. Kennelly and R. Fleming. 


LEGAL NOTES. 


TESLA SPLIT-PHASE MOTOR—In the United States Circuit 
Court for the District of Massachusetts, Judge Lowell filed an 
opinion on September 22 in the Tesla split-phase motor suit, West- 
inghouse Electric and Manufacturing Company, complainant, versus 
Stanley Instrument Company, defendant, granting a motion for a 
preliminary injunction. 


WIRELESS INFRINGEMENT SUIT—Judge Wheeler, in the 
United States Circuit Court, handed down a decision on October 
16 in the case of the National Electric Signaling Company against 
the De Forest Wireless Telegraph Company, for alleged infringe- 
ment of a patent sustaining three of the twenty-nine claims made 
by the plaintiff. The court adds that four of the claims are so 
general as to leave their validity and application doubtful, and they 
are not passed upon. 


SERIES MULTIPLE DISTRIBUTION CASE—In the case of the 
Thomson and Rice patent No. 413,293, the Thomson-Houston Elec- 
tric Company, complainant, versus the Salem Electric Company, 
defendant, Judge Lanning filed an opinion in the United States 
Circuit Court for the District of New Jersey on September 19, 
adjudging the defendant infringer of the first, third, fourth and 
sixth claims of the patent in suit, and requiring the defendant 
to account for profits. 
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ELECTRIC LIGHTING. 


DOWNIEVILLE, CAL.—W. Dubuque has purchased the interest 
of Tony Costa in the local electric light plant. 


WILMINGTON, DEL.—An electric light line will be run from 
New Castle to Delaware City to furnish light to the latter place. 


MARION, IND.—The Reynolds Electric Company, of Marion, is 
installing at the LaRuche Glass Company’s plant, at Matthews, a 
plant of 500-light capacity. 


AKRON, N. Y.—The Niagara, Lockport & Ontario Power Com- 
pany has filed with the Akron town clerk an acceptance of the 
franchise granted to it recently. 


SOUTH LYON, MICH.—The village of South Lyon has bought 
the electric light building and equipment of J. R. Blackwood, and 
will run its own lighting system hereafter. 


ELLWOOD CITY, PA.—The Ellwood Electric Light Company 
has completed arrangements by which it will conduct electricity to 
Zelienople for lighting and power purposes. 


MAYFIELD, CAL.—A contract, calling for an expenditure of 
$400 a month for street lights, has been awarded to the Redwood 
City Electric Company by the Mayfield town trustees. 


GALION, OHIO—According to the statement issued by the serv- 
ice department, the cost of maintaining and operating the arc 
street lamps of Galion by the municipal plant is twenty-seven dollars 
a light per year. 


ROCKVILLE, ONTARIO—By a vote of 427 to 165 the by-law 
to raise $50,000 for improvements and extensions to the electric 
lighting and waterworks plants of the city of Woodstock was car- 
ried by the property holders. 


MONROE, MICH.—The Monroe council has appropriated $5,000 
for the rewiring of the city and for installing electric meters. This 
is the first step toward improving the municipal lighting plant. The 
River Raisin will furnish the necessary power. 


MILWAUKEE, WIS.—Mayor Rose has signed the resolution 
which provides that $60,000 from the earnings of the water depart- 
ment be transferred to the general city fund and that the money be 
used for the purchase of a site for the proposed lighting plant. 


HOUGHTON, MICH.—The Great Northern Power Company will 
have its plant and equipment installed to furnish electrical power 
to the mines of the Mesaba range by the fall of 1906. A number of 
the mines have signified their intention to utilize electric power 
wherever possible. 


BALTIMORE, MD.—Subway Engineer Phelps will start at once 
the construction of a conduit line to Westport to connect with the 
power-house of the United Electric Light and Power Company. The 
line will be about 11,000 feet long and will be laid in South Fremont 
avenue and Ridgely street. 


GARNETT, KAN.—The Garnett electric light plant has changed 
hands, and is now owned by Dr. Milligan, J. Stevenson, J. F. 
Delinger, C. H. Rice, P. E. Keeney, J. W. Bronston and Leper Adams. 
J. F. Delinger is president of the company, J. W. Bronston, secre- 
tary, and J. H. Stevenson, treasurer and manager. 


GLOUCESTER CITY, N. J.—The electric light plant of the 
Public Service Corporation and the power-house of the Camden, 
Gloucester & Woodbury trolley road, which is a part of the Public 
Service, are about to be closed, and the power for the electric lights 
and trolley road will be supplied from the Camden plant. 


NEW YORK, N. Y.—The department of water supply, gas and 
electricity of Queens has greatly improved the street lighting system 
of Queens during the past season, until all the principal thorough- 
fares from Brooklyn and the East river front of Long Island City 
are now well lighted with electric arc lights of 1,200 candle-power. 


ALBANY, N. Y.—The state commission of gas and electricity 
bas granted permission to the Hermon Electric Light Company to 
issue $15,000 of stock. In the case of the application of the Phenix 
Fuel, Light and Water Company, of Phenix, N. Y., a corporation 
doing a lighting and water business, the commission consented to 
the issue of $100,000 of bonds. 


GRANTSVILLE, UTAH—The Clark Electric Power Company, 
with headquarters at Tooele City, has secured a franchise from the 
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city council to erect poles for the instalment of electric lights. 
Work has been commenced on the erection of poles from Tooele 
City, a distance of twelve miles, and it is estimated that Grantsville 
will be lighted by the first of November. 


PETERSBURG, VA.—Judge Waddill, of the United States Dis- 
trict Court, having authorized the receivers of the Virginia Passen- 
ger and Power Company to expend $41,000 for the completion of the 
work on the water power plant of the company in Dinwiddie County, 
near Petersburg, the work has been resumed near the dam and a 
large force of labofers is employed. The company has already spent 
about $100,000 on the plant. 


PHILADELPHIA, PA.—The contract for street lighting for the 
city of Philadelphia during 1906 has been awarded to the Philadel- 
phia E.ectric Company. The company was the only bidder for the 
contract, its bid being $1,073,271.55. This is $118,205.25 less than 
the estimated cost of the work, the calculations being based on the 
amount expended this year. Electric lighting cost the city $1,135,508 
this year and in 1904 it spent $1,085,055. 


CHICAGO, ILL.—John H. Radford is preparing p‘ans for an 
addition to an e-ectric light piant at Fifty-eighth street and Cottage 
Grove avenue, Washington park, for the south park commissioners, 
who will take figures when the p!ans are ready. It will be one story, 
of brick and stone, with slate roof. The commissioners expect within 
two or three years to build a central electric light plant with suff- 
It will cost about 
$200,000. D. H.. Burnham & Company are the architects. 


TACOMA, WASH.—The Nisqually river water rights, right of way, 
etc., owned by John L. McMurray, of Tacoma, have been transferred 
to the Thompson Company, the consideration being named as $75,000. 
The company, it is stated, proposes to establish power-houses, elec- 
tric generating plants and flume line. It secures 1,500 cubic feet 
of water per second from the stream. Easement for electric trans- 
mission lines is also granted. The stream, it is said, can develop 
fully 5.000 horse-power at the point where the company’s power- 
houses are to be located and those interested believe that at least 
5,000 additional horse-power can be generated. 


BETHLEHEM, PA.—The Bethlehem borough council has entered 
into a new contract with the Bethlehem Electric Light Company. 
The borough agrees to pay the light company the sum of twenty- 
three cents per lamp per night, instead of twenty-seven and one- 
half cents as per old contract, and the sum of $18 per annum for 
each incandescent lamp. The borough agrees to use a minimum of 
137 arc lamps. The light company is to accept payment for all 
arrears of light at the rate of twenty-five and one-quarter cents 
per lamp per night. The new contract, which calls for $800 
worth of free lighting, is to become operative on and after Novem- 
ber 1, 1905. 


ST. PAUL, MINN.—A mortgage executed by the St. Croix Falls 
(Minn.) Improvement Company to the City Trust Company, of 
Boston, for $2,000,000, has been filed with the register of deeds. 
Bonds in the sum of $1,000 each, bearing five per cent and due in 
thirty years, will be issued. It is recited that the loan is made 
for the purpose of getting a right of way for the construction and 
equipping of an electric transmission line from the power-house 
of the company to Minneapolis, and for the purpose of constructing 
a distributing system in Minneapolis and elsewhere. A massive 
dam is being constructed at St. Croix falls which will furnish power 
to Minneapolis, and in time to a number of other cities of the 
state. 


UTICA, N. Y.—Preliminary work has been started by the Hud- 
son River Electric Power Company on the construction of a trans- 
mission line that will extend from the power plant on the upper 
Hudson to Utica. The survey is being made, and right of way 
being secured. When completed the line will be one of the longest 
in the East, extending a distance of nearly 100 miles. It is expected 
that the work will be completed by the middle of next summer. 
There will be two heavy wires strung on steel towers fifty-five feet 
in height. The towers will be of the same general type as those 
running from Niagara falls, and they will be about 450 feet apart. 
The line will stretch across country to Amsterdam and will come 
in an air line from that city to Utica, touching at some of the 
larger towns of the valley. The amount of power to be brought 
to Utica is estimated at 15,000 horse-power. 
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ELECTRIC RAILWAYS. 


NIAGARA FALLS, N. Y.—The International Railway Company 
bas bought out the Electric City Railroad Company. 


EAST ST. LOUIS, MO.—At a meeting of the East St. Louis city 
council a franchise was granted to the St. Louis & Northeastern 
' Railroad Company. 


HARTFORD, CT.—The Connecticut Railway and Lighting Com- 
pany has perfected arrangements for extending its system in the 
northern part of Bridgeport. 


MONSON, MASS.—The selectmen of Monson have granted to the 
Springfield & Eastern Street Railway a location through the town 
for its proposed road to Fiskdale. 


EPHRATA, PA.—There is a movement on foot to build a trolley 
line from the New Holland line, at Groffsdale, to White Horse. It 
is estimated that it will cost $150,000. 


SMYRNA, DEL.—U. G. Glick, of Chicago, who is promoting the 
trolley line from Smyrna to Woodland Beach, states that an issue 
of $100,000 in bonds „has been placed by a Chicago trust company 
which will act as trustee. 


ALLIANCE, OHIO—The Alliance, Akron & Cleveland Electric Rail- 
way Company has been organized by the election of the following offi- 
cers: president, Hugh Bleakley; vice-president, G. L. King; secre- 
tary and treasurer, Ray S. Kaylor. 


MADISONVILLE, KY.—Work will soon begin on the Madison- 
ville traction line, which is to be built from Madisonville to 
Nortonville, a distance of about eleven miles, making connection 
with the Illinois Central at that point. 


COLUMBUS, OHIO—It is announced that the Scioto Valley Trac- 
tion line will build a branch from Carroll to Millersport, on Buck- 
eye lake, where it will establish a summer resort. The new line 
will be nine and one-half miles in length and will be completed in 
the spring. 


ROCKFORD, ILL.—John Farson, the Chicago banker, has an- 
nounced the sale of the Rockford, Beloit & Janesville electric line 
to Cleveland capitalists. Mr. Farson states that the line will be 
built from Janesville to Madison at once. The price paid is said 
to have been $1,250,000. 


BLOOMINGTON, IND.—The Bloomington city council has 
granted franchises to both the Wabash & Southeastern and Indiana- 
polis & Ohio Valley Traction companies. Both agree to have the 
work compieted by May 1, 1908, or surrender their franchises. 
The Ohio valley surveyors are now at work. 


FREDDPRICK, MD.—The promoters of the Baltimore & Frederick 
electric road, who recently purchased the Frederick & Middletown 
electric road, have assumed control of the latter system and organ- 
ized by the election of the following new officials: president, James 
E. Ingram, Jr.; vice-president, J. Roger McSherry. 


PITTSBURG, PA.—The Ambler Traction Company, chartered to 
build a line of trolley road about five miles in length, extending 
from Centre Square to Ambler, in Montgomery County, will operate 
in connection with the Montgomery Traction Company, the new 
name for what was formerly the Lansdale & Norristown Company. 


BAY CITY, MICH.—The Bay City-Detroit Traction Company 
has jet a contract to William C. Ross, of the Ross Construction Com- 
pany, of Chicago, to build an electric railway over the route selected 
for the road, and the undertaking, according to written agreement, 
must be completed not later than one year from the first of October. 


NEW YORK, N. Y.—The Brooklyn Rapid Transit Company will 
shortly place orders for $850,000 worth of new surface cars of the 
convertible four-motor type. Some of these are to be delivered to 
the company in January. The order for the trucks to go with this 
equipment has been placed with the Baldwin Locomotive Works. 


SAN FRANCISCO, CAL.—An electric line to the Yosemite valley 
from Stockton is to be started at once. All the franchises are said 
to have been secured. The line will run to Jamestown, Chinese, 
Jacksonville, Big Oak Flat and to Gentry and will be 126 miles 
long. It is to be known as the Stockton & Yosemite Railroad Com- 


pany. 
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HANCOCK, MD.—F. B. Banister and S. H. Bowman have been 
granted a franchise by the county court of Morgan County, W. Va., 
to build an electric railway from Berkeley Springs to Hancock. 
Work of construction must begin within six months from October 
1, and the road must be completed within two years. The franchise 
is for fifty years. 


ROCKVILLE, CT.—The track for the Broad Brook trolley is 
now finished for more than half the distance between Warehouse 
Point and Broad Brook. The company has decided to cross the 
Highland division of the New York, New Haven & Hartford Rail- 
road at Melrose by a trestle, instead of following the original plan 
of going under the railroad tracks. | 


NEW HAVEN, CT.—Arrangements have been made by the Con- 
solidated Railway for the construction of fifty-seven cars of the 
latest type and fourteen snow plows for the different divisions 
of the electric system. The cost will be about $400,000. The bodies 
will be built by the Wason Company, of Springfield, Mass., and 
will be assembled at the New Haven shops. 


OWINGSVILLB, KY.—It is learned that Lexington capitalists, 
who own the Olympian springs, have decided to build a power- 
house at Olympia station and construct a nineteen-mile electric 
line from the springs to Owingsville. It is believed the Philadel- 
phia syndicate which purchased the Central Kentucky traction line 
will extend its road to connect with the spring line. 


CHICAGO, ILL.—William S. Reed, representing a syndicate of 
capitalists, has agreed to purchase the active property of the 
Chicago Electric Traction Company. The consideration is $200,000 
in stock of the reorganized company and $650,000 cash. The road 
will be extended to Kankakee, Ill. When it is completed the syndi- 
cate may buy back the $200,000 stock for $100,000 cash. 


MEMPHIS, TENN.—The Nashville Interurban Railway Com- 
pany has filed an amendment to its charter, fixing the termini of 
the road at Gallatin, Sumner County; Mount Pleasant, Maury 
County, and Lewisburg, Marshall County. Preparations are being 
made to begin early construction. The road is to be the nucleus 
of an extended system of electric lines in Tennessee and Alabama. 


BLUFFTON, IND.—Stockholders of an interurban to be con- 
structed between Bluffton and Marion, Ind., known as the Marion, 
Bluffton & Eastern, have elected the following officers: president, 
Samuel Bender; vice-president, J. Wood Wilson, of Marion; secre- 
tary, R. F. Cummins; treasurer, W. A. Kunkel. Directors: S. L. 
C. Davenport, H. C. Arnold, L. C. Justus, L. A. Williamson, T. E. 
McReynolds and G. Max Hoffman, of Fort Wayne. 


MUNCIE, IND.—The Deiaware County commissioners at the 
opening of the October term of the commissioners’ court granted a 
franchise to the Indianapolis, New Castle & Toledo Traction Com- 
pany, for the construction of its line through and across the high- 
ways of the county between Muncie and points almost due south 
of the city on the county line. Work is to be started on the line 
not later than June 1, 1906, and cars are to be running within a 
year from that time. 


LAGRANGE, IND.—The St. Joseph Valley Railroad Company 
bas begun at Orland the work of grading for an extension of the 
line from Lagrange to Angola. It is the intention to work also 
from Angola, Mongo and Lagrange at the same time, and complete 
the grade this fall, if possible. Work on an extension of the line 
west from Middlebury (now the western terminal) to Elkhart will 
be taken up in the spring. The road, when completed from Elk- 
hart to Angola, will be sixty-five miles in length, and is expected 
to form a part of a through line from Toledo to Chicago. 


WESTFIELD, MASS.—The Western Massachusetts Street Rail- 
way Company has opened its new line between Westfield and Hun- 
tington. This is a twelve-mile stretch of electric road through the 
Westfield river valley, and is another link that will eventually make 
it possible to traverse the entire state from Boston to Pittsfield by 
electric cars. The Western Massachusetts company has franchises 
in the towns of Huntington, Chester, Becket and Lee, and it is 
planned to continue the present line to connect with the Berkshire 
street railway at East Lee, a distance of about twenty-one miles. 
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INDUSTRIAL ITEMS. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is distributing an attractive blotter calendar for October. 


THE DEAN ELECTRIC COMPANY, Elyria, Ohio, has added to 
its attractive series of folders No. 8, which describes the No. 2 type 
common battery switchboards. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., at its 
directors’ meeting on October 13 declared a regular quarterly divi- 
dend of one and one-half per cent. 


THD INDUSTRIAL ENGINEERING COMPANY OF AMERICA, 
32 Broadway, New York city, will be pleased to send its new bulletin 
descriptive of the industrial engineering, in all its branches, which 
the company undertakes. C. M. Conradson is chief engineer, 
and F. L. Howard, manager. 


FRANK B. GILBRETH, Boston, Mass., general contractor, has 
issued a new publication calling attention to a number of important 
contracts which were carried out by him in very short time. In 
addition to the illustrations there are included a number of testi- 
monials from different architects and persons for whom Mr. Gil- 
breth undertook this construction. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Fisher Build- 
ing, Chicago, Ill, in special circular No. 52 describes the air-cooled 
Duntley electric dril's. These drills are rapidly achieving a remark- 
able reputation for efficiency and general characteristics. The appa- 
ratus is well worthy of study, and this booklet should be secured 
by any one interested in this development. 


THE AMERICAN TRANSFORMER COMPANY, Newark, N. J., 
announces the removal of its factory to its new building, 143-153 
Miller street, corner of New Jersey Railroad avenue. This change 
of location has been made necessary by the steady growth of the 
business, and the company states that with the increased space and 
convenience acquired, even better results can be obtained than 
heretofore. 


THE COLONIAL FAN AND MOTOR COMPANY, Warren, Ohio, 
reports the recent installation of twenty-five motors for the H. J. 
Heinz Company, Pittsburg, Pa., for the individual driving of can 
machinery and printing-presses. The company has also installed 
nineteen motors for the Kinnear Pressed Radiator Company, West 
Pittsburg, Pa. Fourteen large motors have been shipped to the 
Independent Packing Company and the Chateau Avenue Ice and 
Cold Storage Company, St. Louis, Mo. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, 11., 
bas found it necessary to further increase its capacity for the manu- 
facture and handling of Allen products. The company is now in 
a position to handle its business with greater facility and despatch 
than at any time in its career. The demand for all of the Allen 
products continues, and the satisfactory comments heard from users 
in all sections of the country assure the manufacturer that this 
condition of affairs will steadily improve. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., is making a specialty of sending purchasers 
quotations on Northern electrical apparatus for application to ma- 
chines and machine tool driving. The Northern company simply 
. desires to learn the class of work to be accomplished and the voltage 
of the power circuit from which the current is to be taken. The 
company has had an extensive experience in all kinds of manu- 
facturing plants, applying the motor drive for increasing the output. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, is calling attention to the three forms of incan- 
descent lamp which it is handling. The “Star” sign lamp is receiv- 
ing considerable attention throughout the field. The “Star” mill 
type lamp, specially adapted for mills and factories, is also & popular 
article, as well as the “Star” central station lamps. In addition to 
these lamps, the company makes the “Prismo Star” lamp, which 
has a frosted globe and a prismatic reflector, producing a high 
quality of light diffusion. 


THE GOLD CAR HEATING AND LIGHTING COMPANY, 17 
Battery Place, New York city, is distributing its new catalogue 
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describing and illustrating its improved heating apparatus for steam 
and electric railways. This catalogue embraces 124 pages, and is 
well printed and substantially bound in a cloth cover. In addition 
to the descriptive material there are considerable data of impor- 
tance to steam and street railway master mechanics. The company’s 
apparatus has been very successful, as is evidenced by a number of 
high-grade testimonials which are included in the present volume. 


THE EASTERN CARBON WORKS, JERSEY CITY, N. J. is 
preparing to show a complete line of its standard and general forms 
of carbon work at the Madison Square Garden Electrical Show, to 
be held in New York city from December 11 to 23, next. A special 
feature of the exhibit will be the “Eastern” dry batteries. These 
batteries are made in various forms for telephones, electric bells. 
annunciators, gas lighting, automobiles, launches, gas engines, and 
all similar work. The various carbon products of the company 
inc.ude cylinders, porous cups, batteries, plates, discs, boxes, rods, 
zmelting electrodes, brushes, and other specialties. The “Eastern” 
flashlight will also be displayed. 


THE YOST ELECTRIC MANUFACTURING COMPANY, Toledo, 
Ohio, announces the control and manufacture of three leading 
specialties, as follows: the ‘“Electrogrip,” an appliance for use with an 
incandescent lamp and a drop cord. “Fiberlite’” shades made of tough 
fibrous material, mottled green, etc., and lined with a heavy white 
coating of mineral fireproof material. A holder is combined with 
the shade, and it can be quickly and firmly attached to any socket. 
The double “Falcon” wrench, designed for fixture work. The offset 
allows a direct purchase on the work close to the wall or ceiling, 
without the danger of soiling the decoration. These wrenches ar2 
forged from the best steel, hardened and finished either blued or 
pnickel-plated. 


THE COUCH & SEELEY COMPANY, 26-28 Binford street, 
Boston, Mass., has taken over the telephone business of the Edmon- 
stone Company, making a line of special apparatus particularly 
adapted to private lines, hotel systems, and sma!] interior systems. 
This apparatus has been described in recent issues of the ELECTRICAL 
Review. The Edmonstone product is unique in design and 
arrangement, and very well made as regards workmanship. The 
apparatus is added to the Couch & Seeley company’s own line, 
enabling it to furnish a high grade of equipment for this purpose 
at a comparatively low price. This apparatus is all made with 
the idea in mind of reducing everything to the smallest possible 
space. The instruments have an artistic appearance, by reason of 
their small size and neat arrangement, and they are especially 
attractive in places where the artistic and compact is appreciated. 


THE WESTINGHOUSE MACHINE COMPANY, East Pittsburg, 
Pa., has received three orders of large size for Roney mechanical 
stokers. One order, from the Jones & Laughlin Steel Company, 
Pittsburg, Pa., calls for sixteen 114-inch by 24 grate stokers; one 
from the Lehigh Valley Traction Company, Philadelphia, Pa., calls 
for eight 130-inch by 20 grate stokers; and another from the 
Pressed Steel Car Company, Pittsburg, Pa., calls for six 100-inch 
by 20 grate mechanical stokers. These stokers are of the inclined 
rocking-grate type with removable fuel plates, and are provided 
with the necessary actuating mechanism for automatically con- 
trolling the motion of the grate bars and the supply of fuel. They 
will be capable of burning low-grade bituminous coal efficiently 
and without smoke. In addition to these orders, a number of 
smaller ones have been received for plants throughout the country. 


THE WHITNEY ELECTRICAL INSTRUMENT COMPANY, 
Penacook, N. H., has issued a sweeping guarantee which it will 
affix, in the form of a label, to every Whitney instrument sent out 
after September 30. The guarantee is as follows: “We guarantee 
that the materials entering into the construction of this instru- 
ment are of the best of their respective grades, flawless, so far as 
careful inspection could determine, and that the workmanship is 
also of the best. We further guarantee that this instrument has 
been tested and been found to be in proper adjustment and calibra- 
tion on this date. Any recalibration or readjustment or repair that 
may be required within a period of one year will be effected by 
us gratis, provided that the instrument is returned with seals 
intact to this point, charges prepaid, for that purpose. If the seals 
are broken, a charge will be made, and no charges for repairs made 
by other parties without our written consent, will be recognized.” 
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FOG DISPERSION. 

So far as we know, there has been no practical application 
of the method proposed by Sir Oliver Lodge for dispersing fogs 
Sir Oliver used static machines for 
supplying the high voltage, and the difficulty of transmitting 


by electrical discharges. 


such high-voltage current throughout the streets of a city was 
apparently one of the greatest drawbacks to the proposed scheme. 
M. A. Breyden has made a study of this matter, and he proposes 
a modification which would seem to reduce the item of ex- 
He has found 
that high-voltage alternating currents are just as satisfactory 


pense and make the system more practicable. 


for fog dispersion as the direct current furnished by a static 
machine. He suggests that lamp-posts be supplied with proper 
dispersion points, and the voltage supplied there by a small 
step-up transformer, itself supplied from the commercial alter- 
nating-current circuit. One terminal of the transformer should. 
of course, be connected to the dispersing arrangement, and the 
other may be connected to the ground, or, better, to a similar 
disperser placed some distance away. The expense of such a 


system would not be very great, and there would be little diff- 


For places frequently afflicted with fogs, 
It would 
not be necessary to attempt to precipitate the fog of an entire 


culty in installing it. 
a system of this kind would be of the utmost value. 


city, but the main highways might be cleared, or even partially 
cleared. The greatest danger to travel during fogs is, of course, 
at crossings, where the dispersers would naturally be placed. 
For harbors much troubled with fog, such apparatus might also 
be useful on vessels. Sir Oliver Lodge succeeded in precipitating 
the fog throughout an area 150 feet in radius, so that two ap- 
proaching vessels might have a clear view of each other when 
they were 300 feet apart, and, of course, an indistinct view at 
greater distances, depending upon the density of the fog. The 
ability to see 300 feet further would facilitate harbor traffic con- 


siderably, and probably often prevent collisions. 


THE RADIOACTIVE SUBSTANCE IN THE WORLD. 
In a recent contribution to the Philosophical Magazine, Mr. 
He has 


speculated as to the possible amount of radioactive substances 


A. S. Eve makes some rather startling suggestions. 


in the earth. Starting with a simple experiment to determine 
the ionization of the air, data are obtained which are used as 
a foundation for his argument. From his experiment he com- 
putes that if the ionization of the air has an average value equal 
to that which he found that this corresponds to an activity which 
would be produced by one-half gramme of radium per cubic 
kilometre of the atmosphere. Upon the further assumption that 
this ionization value is an average for the world, it is com- 
puted that to produce this activity of the layer of air surround- 
ing the earth, one kilometre thick, would require at least 600 
tons of radium bromide. Next, following the suggestion that 
the increase in temperature of earth as the centre is approached 
is due to radium, and assuming that the salts of this element 
are uniformly distributed, this 600 tons of radium would be 
contained in a layer of the earth only a few metres thick. The 
result thus reached indicates the possibility of radioactive sub- 
stances being much more abundant than heretofore supposed, 
and suggests the further possibility that radioactive phenomena 


may play an important part in the life of the organic world. 


ELECTRIC COOKING. 

Electric stoves are winning for themselves a well-deserved 
position. Their advantages are many, and the cost of the 
apparatus and of operating it is not great compared with the 
comfort secured. 

It is generally believed that cooking operations which can be 
performed on electric stoves are limited to boiling and baking. 
However, an oven fitted with incandescent heaters serves ex- 
cellently for roasting, and there is no reason why the same prin- 
ciple should not be adopted for broiling and other culinary 


operations. 
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IS THE RAILWAY SYSTEM SELECTED BY THE NEW HAVEN 
ROAD ADAPTED TO THE NEW YORK CENTRAL’S 
TERMINUS? 


In the ELeEcTRICAL Review for October 7 attention was 
called to the decision of the New York, New Haven & Hart- 
ford Railroad Company to adopt the single-phase, alternating- 
current system. This followed the announcement by that com- 
pany of the placing of an order for twenty-five single-phase, 
alternating-current locomotives. Since then further informa- 
tion has been received, which throws considerable light upon 
the situation thus brought about, and the question is now 
raised. whether the system adopted by the New Haven road is 
suitable for operating over the electrical system of the New 
York Central & Hudson River Railroad, as it has been planned. 

About three years ago, due to a serious accident in its 
tunnel, the New York Central decided to start immediately 
upon electrifying this section of its road—a plan which had 
been under consideration for some time past. This decision 
was followed by the appointing of a commission, consisting not 
- only of operating engineers of the New York Central, but of 
outside experts, which commission has been engaged since its 
appointment in deciding upon the system to be adopted and in 
working out plans for putting it into service. 

One of the first points to come up for decision was whether 
alternating currents or direct currents should be employed. 
At that time the direct-current system was the only one em- 
ployed in this country, and it was known that it could be ap- 
plied successfully to do the work in hand. The polyphase 
alternating-current system, as used abroad, was not thought 
suitable for the conditions existing at New York, and the 
manufacturing companies of this country were not ready to in- 
stall a single-phase alternating system. Hence the decision was, 
under the conditions existing, necessarily made in favor of the 
direct-current system; and it must be said that the members 
of the commission are still fully convinced of the wisdom of 
their choice. | 

In addition to the development of suitable terminal facili- 
ties in New York, the commission, cooperating with the Gen- 
eral Electric Company, has made many tests, and has decided 
upon a type of locomotive for hauling through traffic. It was 
decided also to adopt the multiple-unit motor-car system for the 
suburban traffic. It will thus be seen that a great deal of labor 
has been expended by the commission, and much has already 
been accomplished, so that changing over from steam to elec- 
tricity on such an important road there may be no possibility 
of a hitch. ~ 

The two svstems of operation by means of motor cars and 
locomotives for the suburban and the through traffic, respect- 
ivelv, having been decided upon, the terminal tracks have been 
planned so as to facilitate train handling. The terminal will 
be a two-storv affair. the lower story devoted to the through 
trains, which, since thev are hauled by locomotives. must be 
switched back and forth. The upper series of tracks will be 
given over to the suburban traffic. in which there need be no 
switching. Trains will enter on one series of tracks to let off 


ELECTRICAL REVIEW 


Vol. 47—No: 18 


passengers, and then move around a curve of short radius to 
a second series of tracks, to take on passengers. Obviously, in 
a system where the train movements are so frequent, it is of 
vital importance that no one set of trains should interfere with 
another set, either because of a different method of handling 
required at the terminus, or because of an inability to acceler- 
ate or run at approximately the same speeds as the other. The 
electrical commission of the New York Central believes that the 
system which the New Haven road proposes using will not fit 
in with the system which the New York Central is now in- 
stalling. ‘This opinion is not based on any criticism of the 
alternating-current system as a system, nor is it asserted that 
the work of the New Haven road can not be done satisfactorily 
in the way proposed; but it is firmly believed by the commis- 
sion that the two systems, as they are now proposed, will not 
work together satisfactorily, and hence some change must be 
made. 

The method of operating the New York Central trains has 
been outlined above. Now it is believed that suburban trains 
hauled by locomotives can not be handled on the upper series 
of tracks at the terminals, for there will be no provision there 
for trains hauled by locomotives. The curve connecting the 
incoming and outgoing trains is of very short radius—only 
about 135 feet—around which a ten-car train can not be hauled 
by a locomotive, although a train consisting of motor cars and 
trailers can round it easily. Then, again, the question of 
acceleration becomes important, not only on the suburban, but 
on the through tracks. While the single-phase, alternating-cur- 
rent apparatus can be operated on a direct-current system, to 
do so complicates it somewhat; and, moreover, since the single- 
phase motors are constructed for 250 volts, there is not the same 
facility for series multiple operation as there is with an equip- 
Hence it is also held that 


a New Haven train, in starting, will throw a considerably heavier 


ment consisting of 500-volt motors. 


load on the system than will a direct-current train, which, of 
course, would be objectionable. | 

Other questions have come up which, while of less impor- 
tance, still must be decided soon. The New Haven road wishes 
to supply power to the section of the New York Central over 
which its trains run, as well as to its own lines beyond, and 
there is some doubt about the advisability of doing this, for 
it will make necessary a duplicate set of substations and call 
for the operation in parallel of two power stations under sepa- | 
rate management. 

The situation thus existing is serious, but it will doubtless 
It is due to the New York Central 
road to say that, recognizing the importance of its plans to 


be solved satisfactorily. 


the New Haven road, when its electrical commission first began 
its sittings, the latter road was invited to send representatives 
to these meetings. There has been no intention of going ahead 
and adopting what seems best to it without considering the effect 
upon the New Haven road. No criticism of the single-phase, 
alternating-current system is made, nor is there any made of 


the decision to adopt locomotives. The point at variance is 
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simply this: the New York Central’s electrical commission be- 
heves that the system adopted by the New Haven road will 
not work in with the system the former is now installing as 
well as it should. 

It may not be outside of the subject to say a word about the 
It should not be for- 
gotten—although it frequently seems to be—that the electri- 


electrification of railways in general. 


fication of the New York Central’s terminus and suburban 
lines was not undertaken to effect an economy in operation. 
The change was forced upon the company by certain peculiar 
conditions, and it is dangerous to use this as a precedent for 
the electrification of trunk lines mm general. There is also an 
unfortunate tendency to hail electrification as the cure-all for 
railway troubles. We have seen, not long since, arguments 
attributing certain satisfactory results on important city lines 
to its electrification, when, as a matter of fact, the electrifica- 
It was claimed that the 


great increase in carrying capacity of a certain road was due 


tion was only one part of the cure. 


entirely to the electrical system, while the truth is, much of the 
increase was secured by the adoption of longer trains. Although 
with the old motive power the longer trains could not have been 
handled satisfactorily, there is no reason to believe that had 
the electric system not been available, some other solution, sat- 
isfactory for a time, at least, would have been found. The 
electrical system has a number of advantages peculiarly its 
own, and, at the same time, it has certain disadvantages, such, 
for example, as the cost of installation of the system. These 
are, of course, properly recognized by engineers, and they enter 
into every problem. But to proclaim loudly that electricity 
should have the credit for everything that has been accomplished 
is apt to do more harm than good. The electric railway system 
has no need of such praise. : It stands to-day upon its past 
record, and it asks for consideration upon its merits; it needs 
no shouting to help along its cause. 
ELECTRICITY ON SHIPBOARD. 

The electric motor, applied with such excellent results for 
driving auxiliary apparatus on shipboard, has now gone a step 
farther. The steamship Amerika, the latest addition to the 
Hamburg-American Line, has made the fullest use of electrical 
appliances. Besides the numberless small motors driving machin- 
ery. throughout the ship, she has an electric elevator com- 
municating with the different decks, electric call systems, and a 
telephone exchange. The safety of the vessel has been provided 
for by electrically operated bulkhead doors, which can be con- 
trolled from the bridge, and a submarine signaling system. 
The comfort of the passengers is cared for by electric light, 
electric fans and even electric baths. In fact, it would be hard 
to find an instance in which more, and more varied, uses of 
electricity have been made than that of this magnificent vessel. 

The Amerika is, of course, provided with wireless tele- 
graph apparatus, which reminds us that thie system of com- 
munication was used to excellent purpose three times in one 
week recently.’ A ship in a sinking condition called for assist- 
ance, and got it, by means of wireless. A second vessel, ap- 
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proaching this coast, was warned of a dangerous derelict drift- 
ing about in her course; and a third vessel, reaching the outer 
harbor of New York during a thick fog, in a casual way sent 
in word that she would not attempt to pass the Narrows until 
the next morning. Such instances are becoming so common 
that they cause little comment, but they are nevertheless won- 
derful. 


MOTOR LOCATION. 

The motor drive having become practically the standard for 
a great many kinds of work, it is well that attention should 
be called to certain phases of this use. Since the motor is 
generally small, as compared with the machine which it drives, 
and since the gain secured by abolishing countershafts and belts 
has been so greatly appreciated, there is a disposition to go to 
the other extreme and to tuck the motor into some corner where 
it will not only be out of the way, but inaccessible. One, at 
times, finds motors placed under machinery, so that it is next 
to impossible to get at the commutator or brushes, and diffi- 
cult, indeed, to inspect the bearings. It must not be forgotten 
that, although the motor of to-day is a sturdy machine, it is more 
complex than a fast-and-loose pulley transmission, and there- 
fore requires more attention and more consideration. The ma- 
chinist of a few years ago was accustomed to throw on power 
by a movement of the hand. When the electric motor was first 
introduced to machine driving, it was found that the machinist 
was apt to follow his own methods and throw the controller 
handle all the way around with one movement. Moreover, since 
the care given the overhead line-shaft by the machinist was 
little or none at all, he was apt to drift along in the same 
old way and give little or no attention to his motor. This prac- 
tice will be partially overcome, at least, if the motor be placed 
in an accessible position and in full view—and the foreman 
insist upon it that it be cared for properly. 

The practice of throwing on the full power at once has been 
overcome by the introduction of automatic motor-starters, which 
prevent abuse of the machine. However, this does not provide 
for the sudden load on the motor due to blocking of the work 
or any sudden change in the load. With the old belt drive 
some flexibility was possible, but with a directly geared motor 
there is no cushion for the shock. Motors to-day are, however, 
so sturdy and so well designed that they can stand hard work 
of this kind without being destroyed; but this is only another 
reason why they should receive proper care. ‘True, in some 
applications of the motor, the conditions could hardly be worse. 
For example, the motors on an electric car are exposed to all 
conditions of weather; they catch all mud and water thrown 
up from the street, and are almost inaccessible. This, however, 
can not be helped, since it is necessary that they should be placed 
where they are. But the railway manager recognizes the severe 
conditions under which his machinery is operating, and pro- 
vides pits at the carsheds, where the motors are thoroughly and 
regularly inspected. So in the shop or factory, the motors should 


be arranged so as to be easily inspected and cleaned. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER VII. 


OTHER RADIOACTIVE SUBSTANCES IN 
PITCHBLENDE. 


_ 


There are apparently other radioactive 
substances in pitchblende, in addition to 
radium. There seems to be a new radio- 
active substance in this mineral that is 
closely allied to bismuth. It has already 
been referred to under the name of polon- 
tum. It is precipitated along with the 
bismuth, from the hydrochloric acid solu- 
tion of the pitchblende residue, by means 
of hydrogen sulphide. It hag thus far 
been impossible to free the supposed 
polonium from bismuth. Partial separa- 
tion has apparently been effected, or at 
least a strongly radioactive substance has 
been obtained by precipitating the nitric 
acid solution by water. The subnitrate 
that is thrown down is much more radio- 
active than the unprecipitated portion. 

It seems yet to be a question whether 
this radioactive bismuth really contains 
a new radioactive element, or is simply 
bismuth made radioactive by the deposi- 
tion upon it of a substance coming, as we 
shall learn, from the radium in the pitch- 
blende. If there is a new radioactive ele- 
ment associated with the bismuth, it 
might reasonably be expected to show 
definite and characteristic lines in the 
spectrum, as radium does. Demarcay, who 
worked out the spectrum of radium, was 
unable to find any new lines produced by 
the radioactive bismuth. Sir William 
Crookes, on the other hand, announces a 
new line for this substance in the ultra- 
violet. 

If, however, it should be shown that the 
radioactive bismuth contains no new line, 
it does not prove, as Mme. Curie points 
out, that there is no new element con- 
tained in this substance, since there are 
many elements known that do not have 
any well-characterized spectrum. An ex- 
periment performed by Marckwald in 
1902, may throw some light on the nature 
of polonium. If a stick of bismuth is 
plunged into the solution of active bis- 
muth chloride obtained from pitchblende, 
it becomes covered with a black deposit 
which is extremely radioactive, and the 
remaining solution is no longer radio- 
active. This deposit is mainly tellurium, 
with a very small amount of the radio- 
active substances. An active deposit is 
obtained if tin chloride is added to the 
radioactive bismuth chloride. Marckwald 
thinks that this radioactive element is 
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analogous to tellurium, and calls it radio- 
tellurium. It has properties strikingly 
analogous to the polonium of the Curies, 
the analogy being especially marked be- 
tween the kinds of radiations sent out by 
it. More work is required to show 
whether these substances are identical, or 
are different. 

It should, however, be stated that the 
fact that polonium is precipitated from 
a solution of radioactive bismuth by 
simply introducing a piece of bismuth, 
would alone indicate that these substances 
are fundamentally different. It is well 
known that no metal can precipitate more 
of the same metal from a solution of any 
of its salts. In order that a metal may 
be able to precipitate another from its 
salts, it 1s necessary that the metal which 
is thrown out of solution should have a 
much lower solution-tension, or stand 
lower in the tension series than the metal 
which throws it out and takes its place. 
The metal which passes into solution must 
have the power to take the charge from 
the ion of the metal that is thrown out, 
becoming itself an ion, while the original 
ion is converted into an atom. 

It has already been mentioned that 
Debierne obtained from pitchblende an 
active substance, which he termed actin- 
ium. This substance is quite different 
from radium, and also from polonium. 
It comes out of pitchblende along with 
the rare earths, and especially with 
thorium, to which it 1s very closely allied. 
This is probably the same substance as 
that obtained from pitchblende by Gietel 
along with other rare elements of the 
cerium group. ‘The occurrence of actin- 
ium with thorium has raised the question 
whether the apparent activity of thorium 
itself is not really due to the admixture 
of a small amount of actinium. Certain 
properties of the radiations given out by 
the two substances are, however, suffi- 
ciently different to indicate that they do 
not have a common origin. This ques- 
tion can be settled, as Rutherford points 
out, if thorium can be obtained that is 
free from activity. Since, however, it is 
doubtful whether this has been done, it 
would be premature to conclude that all 
the radioactivity of thorium was due to 
the presence of small amounts of actinium. 
No spectrum has as yet been observed 
for actinium. Other radioactive sub- 
stances have been announced as coming 
from pitchblende. Thus, Elster and 
Gietel in 1899 thought they had obtained 
radioactive lead. It is probable that these 
substances either contain small amounts 
of the other radioactive substances, known 
to exist in pitchblende, such as radium, 
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and probably polonium and actinium, or 
are made radioactive by the presence of 
other radioactive substances. We shall 
learn that certain radioactive substances 
have the property of making other sub- 
stances in contact with them radioactive. 

This kind of radioactivity is known 
as induced radioactivity. We shall become 
more familiar with this subject when we 
come to study more closely, in a subse- 
quent chapter, the nature of the radiations 
given off by radioactive substances. 

We have now taken a brief survey of 
the steps involved in the discovery and 
isolation of the radioactive elements, and 
especially of the best known of them all 
—radium. The next step in order of 
logical sequence is to study the properties 
of these various substances, starting, per- 
haps, with the less active, uranium and 
thorium, and then taking up the more 
active, especially radium, about which so 
much, and such important knowledge has 
already been gained. 

The methods that have been employed 
in these investigations are not obvious, 
and, therefore, should be briefly considered 
before the results that have been obtained 
through their application. 


THE MORE IMPORTANT METHODS USED IN 
STUDYING RADIOACTIVITY. 


The methods that have been employed 
in studying radioactivity are based, of 
course, upon the properties of the radia- 
tions that are given out by the various 
radioactive substances. 

We have seen that such substances 
affect a photographic plate exposed to 
their radiations. It will be remembered 
that it was by means of this property that 
Becquerel discovered the first radio- 
active substance—uranium. Although this 
method is still used for certain purposes, 
there are a number of objections to its 
general use in connection with the study 
of radioactivity.. In the first place, it is 
not sufficiently sensitive for work with 
weakly radioactive substances, such as 
uranium and thorium—it requiring too 
long exposure to produce in such cases the 
necessary impression upon the plate. 

Another serious objection to the photo- 
graphic method is that certain radiations 
given off from radioactive substances, 
even when fairly intense, have very slight 
action upon the photographic plate. The 
photographic record would thus be only a 
very partial one, of the total radiations 
given off by radioactive substances. 
Another objection to the photographic 
method is a somewhat general one. Photo- 
graphic plates are sensitive to such a num- 
ber of agents. If anything is brought in 
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contact with a photographic plate, an im- 
print is left on the plate when it is de- 
veloped. This can, however, be overcome 
by suitable precautions, and photography 
has proved of invaluable service in the 
development of scientific knowledge. 

Taking all of these facts into account 
the photographic method is not well 
adapted to the study of radioactivity in 
general, although it has certain special 
applications which are important, as we 
shall learn. 

Another property of radioactive sub- 
stances is to cause certain substances upon 
which their radiations fall, to fluoresce. 
This is especially true if the radiations 
are allowed to fall upon screens covered 
with the beautiful salt barium platino- 
cyanide. This fluoroscopic method is of 
very limited applicability, since weakly 
radioactive substances do not produce 
enough fluorescence in these screens 
to be observed. This method could be 
used only with such substances as radium, 
polonium, or actinium and could not be 
employed at all with such weakly radio- 
active elements as uranium and thorium. 

We have already seen that the radia- 
tions from radioactive substances have the 
power to discharge charged bodies sur- 
rounded by a gas such as the atmosphere. 
This means that such radiations have the 
power to render a gas like the air a con- 
ductor of electricity. In a word, to ionize 
the gas into the negative electron and 
the relatively large positive ion. 

A method based upon this property of 
the radiations has proved of the greatest 
service in connection with the study of 
radioactivity. Indeed, it is the only 
method that is capable of giving reliable 
quantitative measurements. 

In determining the amount of ioniza- 
tion produced in the gas it is necessary, 
as Rutherford points out, to use an elec- 
tric field strong enough to produce what 
is known as the saturation current through 
the gas. This means an electric field 
strong enough to prevent any appreciable 
number of the ions formed in the gas 
by the radiations from recombining. The 
velocities with which the ions move toward 
the positive and negative poles, respec- 
tively, of the source of the current, 1s pro- 
portional tothe strengthof the field. When 
the current has reached a certain volt- 
age the ions are rushed across toward the 
poles so rapidly that no appreciable num- 
ber combine. The current attains a maxi- 
mum value under these conditions, which 
does not increase even when the voltage is 
largely increased. This is known as the 
maximum, or saturation current. 
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The value of the voltafe necessary to 
produce this current varies with the radio- 
activity of the substance under examina- 
tion. The more intense the radioactivity, 
the more rapidly the ions are produced 
in the gas, and, consequently, the greater 
the voltage required to produce the satu- 
ration current. 

Rutherford states that for substances 
whose radioactivity does not exceed 500 
times that of metallic uranium, a field of 
100 volts per centimetre is sufficient to 
produce the saturation current, while 
the electromotive force required to produce 
the saturation current is so great when 
comparatively pure specimens of radium 
are under investigation, that the gas 
through which the radiations and the cur- 
rent pass is placed under diminished 
pressure. 

For details in connection with the 
measurements of the conductivities of 
gases through which the radiations from 
radioactive substances are passing, the 
original investigations, especially of Ruth- 
erford, must be consulted. 


THE NATURE OF THE RADIATIONS GIVEN 
OUT BY RADIOACTIVE SUBSTANCES. 


We have already become familiar with 
the fact that radioactive substances give 
out radiations that have the property of 
affecting a photographic plate, of render- 
ing certain substances fluorescent, and of 
lonizing gases. 

The question would naturally be raised, 
are the radiations given out by all radio- 
active substances the same in character? 
Again, are all the radiations given out 
by any one radioactive substance of the 
same nature? 

These questions are easily asked, but 
can be answered only by experimental 
work, and this not always of a very 
simple kind. It is, however, not a difficult 
matter to show qualitatively that the 
radiations given out by a radioactive sub- 
stance, such as radium, are not homo- 
geneous, but are complex in character. 

If we charge a gold-leaf electroscope 
and subject it to the radiation from 
radium, it will be rapidly discharged, due 
to the ionization of the air produced by 
these radiations. If now we interpose be- 
tween the radium salt and the electroscope 
a thin sheet of metal, or even a piece of 
paper, the electroscope will be discharged 
much more slowly, showing that a portion 
of the radiation has been cut off. If we 
then interpose into the path of the rays a 
thick piece of metal, the electroscope will 
be discharged much more slowly than 
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when a piece of metal foil was used. The 
interposition of a second such piece of 
metal has but little effect. 

These qualitative experiments show 
conclusively that the radiation from 
radium is heterogeneous, consisting of dif- 
ferent kinds of rays. The most natural 
interpretation of these results would be 
that the piece of thin sheet metal, or metal 
foil, cuts off a kind of radiation that has 
relatively little power to penetrate matter, 
and that the thick piece of metal cuts out 
a more penetrating kind of radiation, leav- 
ing a third, highly penetrating form pass 
through, which of itself was capable of 
lonizing the gas to a slight extent and 
slowly discharging the electroscope. 

While this is, perhaps, the most obvious 
interpretation of the results of the above 
described, very crude experiment, it re- 
mains to be seen whether it is the correct 
interpretation. 

It was observed by Elster and Gictel 
that the ionization, and consequent con- 
ductivity of air, produced by the radia- 
tions from radium, was changed when the 
radiations were subjected to a magnetic 
field. This suggested to Gietel the desira- 
bility of studying the effect of the mag- 
netic field on the radiations from radium 
in general. Results of the very highest 
importance were obtained. He found in 
1899 that at least some of the radiations 
from radium could be deflected by the 
magnetic field, which accounted for the 
change in the conductivity produced in 
the air by the radiations, when these 
were made to pass through a magnetic 
field. 

A little later (1900) M. Curie showed 
that the radiations from radium consisted 
of two kinds, one that was not deflected 
or deviated in the magnetic field, and 
another that was deviated by the field. 
The kind that was not deviated had very 
little penetrating power, and was the kind 
that is so readily stopped even by a thin 
sheet of metal foil. 

The kind that was deviated by the mag- 
netic field had much greater penetrating 
power, and was capable of passing 
through thin sheets of metal. It could 
not, however, pass through sheets of 
metal of any appreciable thickness. 

About the same time (1900) it was 
shown by Villard that the radiations 
from radium contain a third kind of rays, 
that have very great penetrating power, 
and are not deviable by the magnetic 
field. The radiations from radium con- 
tain, then, three kinds of rays, each with 
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its own definite, characteristic properties. 
These have been named the 
Alpha (a) rays. 
Beta (8) rays. 
. Gamma (y) rays. 

We can now understand the qualitative 
experiment at the beginning of this chap- 
ter. 

The thin sheet of metal cut off the a 
radiations, but allowed most of the 8, and 
practically all of the y radiations to pass 
through. When the a rays were cut off 
the air was ionized much less rapidly, 
for, as we shall learn, the a rays are 
the chief ionizing agents in the radium 
radiations, and the electroscope was dis- 
charged much less rapidly than when they 
were allowed to pass through the air be- 
tween the leaves of the electroscope. 

The thick piece of metal cut off the 
B radiations and allowed only the y 
radiations to pass. The electroscope waa 
now discharged much more slowly, since 
the y radiations have less power to 
ionize a gas than even the 8 radiations, 
which in turn have much less ionizing 
power than the a radiations. 

Our original conclusion from the facts 
of the qualitative experiment is then cor- 
rect. The radiations from radium con- 
sist of three distinct kinds of rays. 

We shall now proceed to study the prop- 
erties of these in some detail, taking them 
up in the order, alpha, beta and gamma, 
and not in the order of their discovery. 

It may be said in advance that all three 
radioactive substances—uranium, thorium 
and radium—give out these three types of 
radiations. Polonium, as we shall learn, 
gives out only one type—the a radiations. 


> — 


HOW TO USE THE SLIDE RULE ON THE 
WIRE TABLE.' 


BY Y. SAKAI. 


Hold the slide rule upside down with 
the back scales S, L and T of the slid- 
ing part in view at the right-hand end. 

On the L scale find the number repre- 
senting the size of the wire whose resist- 
ance is desired. 

Place this number opposite the index 
on the other part of the rule. 

Turn the rule right side up and the 
reading on the lower scale of the sta- 
tionary part opposite the end of the scale 
on the sliding part is the required resist- 
ance. 

Example—Find the resistance of 1,000 
fect of No. 5 B. & S. copper wire. 

Place the point 5 of the L scale oppo- 
site the index. 
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scale opposite the left-hand end of the 
sliding scale C. Sce Fig. 2. The integer 
result is 3,162. 

The decimal point can be fixed by re- 
membering that the resistance of No. 10 
wire is one ohm per thousand feet and that 
the resistance of No. 0 is 0.1 of an ohm. 
Obviously the resistance of No. 5 is 
0.3162 ohm. 

To find the resistance of wires larger 
than No. 0 and smaller than No. 10, it 
is only necessary to remember the rule 
given by Mr. Scott.? 

“A wire which is ten sizes larger than 
another wire has ten times the weight and 
one-tenth the resistance.” 

Obviously a wire twenty times larger 
has one hundred times the weight and one- 
hundredth of the resistance. For exam- 
ple, to find the resistance of No. 17 wire, 
find the resistance of No. 7 and multiply 
it by ten. 

Explanation—The formula, R = 0.1 

n 
x 2 3 
be written: - 


Log R + 1 => X 0.30103, or | 


ohms, given by Mr. Pender? may 


Log (10 R) = s , approximately. 


That is, 

One-tenth of the size number of B. & 
S. copper wire is approximately the log- 
arithm of ten times the resistance of 
1,000 feet of that wire. 

The L scale on the slide rule repre- 
sents the decimal portion of the logarithms 
of the numbers on the D scale. 

The results derived from the slide rule 
are for a temperature of about seventy-five 
degrees Fahrenheit and will check within 
one per cent with the values given in the 
standard tables for sizes between No. 0000 
and No. 16. For the smaller sizes the 
results will be below, and for the larger 
sizes the results will be above those given 
in the tables. For No. 36 the resistance 
as calculated on the slide rule is about 
five per cent low. 

The Railway Signal Association. 

The ninth annual meeting of the Rail- 
way Signal Association was held at Ni- 
agara Falls, N. Y., October 10, 11 and 
12. President J. C. Mock called the con- 
vention to order and pointed out the vast 
responsibilities which rest upon the mem- 
bers of the association in the practical 
work of the signal engineer. 

One of the first things which was in- 
augurated at the official session was the 
authorization of the publication of a vol- 
ume of about 500 pages, containing the 
abridged proceedings of the association 


1 See the Electric Club Journal, vol. ii, p. 220. 
2 See the Electric Club Journal, vol. ii, p. 857 


Vol. 47—No. 18 
from its organization, Committee reports 
were presented and discussed. 

On the last day of the session, Oc- 
tober 12, the election of officers for the 
ensuing vear resulted as follows: presi- 
dent, C. H. Morrison, Erie Railroad, Jer- 
sey City, N. J.; vice-president, J. A. Pra- 
body, C. & N. W.. Chicago, Ill; secre- 
tary, H. S. Ballict, Grand Central Nta- 
tion, New York city; fourth member of 
the executive cominittee, J. C. Mock, elec- 
trical engineer, Detroit River Tunnel 
Company, Detroit, Mich. Washington, 
D. C., was selected as the place for the 
next annual meeting. 

Ae E 
Proposed Consolidations. 

The news in some sections of electrical 
cdrcles and allied interests the last few 
weeks has been to the effect that a general 
consolidation is under way between the 
American Locomotive Company and the 
General Electric Company, and between 
the Bullock, Allis-Chalmers and General 
Electric companies. Despatches from 
Schenectady and Milwaukee to the press 
of this city have apparently confirmed this 
view. The election of Mr. Charles A. 
Coffin, president of the General Electric 
Company, to the board of directors of the 
American Locomotive Company was also 
pointed to as a confirmation of these re- 
ports. 

There is evidently no doubt that the 
proposition of gradually equipping the 
steam roads of the country with electric 
locomotives has caused a closer business 
acquaintance between the General Electric 
and the American Locomotive companies, 
but it is denied that there has been any 
consolidation of the two companies. 

In respect to the purchase of the Allis- 
Chalmers Company by the General Elec- 
tric, no confirmation could be secured at 
the offices of either company in this city; 
in fact, the probabilities of such a consoli- 
dation, or the intimation that it had ever 
been representatively discussed, was au- 
thoritativelv denied by officials of the two 
companies. 


The New York Electrical Society. 

The 253d meeting of the New York 
Electrical Society was held in the audi- 
torium of the New York Edison Company, 
44 West Twenty-seventh street, New 
York city, on Monday, October 23. Mr. 
Peter Cooper Hewitt gave a very inter- 
esting address upon “Electrical Reactions 
of Gases.” Mr. Hewitt described in de- 


tail the various phenomena which have 
been discovered in the research connected 
with the conduction of electric current 
through a vapor path. The differences 
in the characteristics of purely metallic 
conduction and vapor path conduction 
were explained in simple language, and 
Mr. Hewitt’s address was highly edifying 
and instructive. 
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The Largest Hydroelectric Installation in Southern Asta—II]. 


TRANSMISSION LINES. 


HE standard line construction makes 
use of composite poles consisting 
of a heavy seven-inch wrought-iron 

socket thirteen inches long with a seven by 
seven-inch Australian jarrah-wood top 
which is seventeen feet in length and is let 
into the iron socket a distance of twenty- 
one inches, thus making a pole twenty- 
eight and one-quarter feet long. The poles 
are set six feet into the ground and are 
spaced about 130 feet apart. The two 
Kolar transmission lines, consisting of 1/0 
B. & S. copper wire arranged equilaterally 
with forty inches between wires, run 
parallel sixty feet apart and are supported 
on white porcelain insulaters of Italian 
make having five petticoats. Iron pins 
are cemented into the insulators with 
Portland cement, and it has been observed 
that this is one of the causes of an 
occasional cracked insulator. 
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Electricity for Industrial Purposes in India. 


By A. C. Hobble. 


doubtedly advisable (taking also the de- 
structive white ant into consideration) to 
use iron poles and cross-arms. The slight 
advantage to be obtained by the use of 


Profiting from the experience of using 
wooden poles and porcelain insulators 
with cemented iron pins on the two Kolar 
transmission lines, 


it was decided to use 


STEP-DOWN TRANSFORMER STATION SHOWING THE Two TRANSMISSION LINE ENTRANCE 
TowerRs—KoLar GOLD FIELD. 


TRANSMISSION LINES CROSSING LEVEL AGRICULTURAL COUNTRY, AND A BIT OF THE ROUGH i aid S1vASAMCDRAM 


Several poles have been rendered un- 
‘serviceable by lightning strokes. This 
climate is very severe on wood exposed to 
the sun—causing “dry rot”—it being un- 


AND THE KOLAR GoLD FIELD. 


wooden poles is more than offset by the 
trouble and cost of necessary renewals and 
their short life as compared with iron 
poles. 


wrought-iron poles with iron cross-arms, 


and high-tension insulators with wooden- 


headed pins in the construction of 
the Bangalore-Sivasamudram transmission 
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line. This line is sixty-two miles long lator is bolted securely to a small angle- line under its control. This is a most 
and is composed of No. 5 B. & S. copper iron, which in turn is bolted inside of the advantageous arrangement as only one- 
wires supported equilaterally forty inches top of the iron pole. third of one line need be out of service 


os ee 
OV EF ss 
EARS ev. 

Sag 


% 
MEEL se 
“Aa st 
A 


fon 3 


JA 


a 
ge 
re 


a 
? 


a 

>), 
DF y.. 
rT. N 


he Pet bs 


pha 


TRANSMISSION LINES NEAR SIVASAMUDRAM;: IRON STRUCTURE IN FOREGROUND SUPPORTS BANGALORE TRANSMISSION LINE ON LOCKE INSULATORS. 
VIEW sighing Tops AND INSULATORS; BANGALORE TRANSMISSION LINE, WITH LOCKE INSULATORS, ON THE RIGHT; KOLAR TRANSMISSION LINE 
ON THE LEFT. l 


apart on Locke brown porcelain insula- Two section houses are located at such at any one time for repairs, leaving five- 
tors. The latter are eleven inches high points on the Kolar lines as to divide them sixths of the original copper in service. 
and divided into three sections cemented into three approximately equal sections. Herewith is shown the general arrange- 


one into the other. Each section forms 


one petticoat. The diameter of the large 
umbrella-shaped petticoat of the top sec- 
tion is eleven inches, the middle petticoat 
is six inches in diameter, and the bottom 

petticoat five and one-half inches. An ac- 

companying photograph illustrates the 

two types of insulators mounted on poles, 

side diameters of three inches, three and 

one-half inches, and four inches. The 

total length of the pole is twenty-eight 

feet. The cross-arm is a two and one- 

half by two and one-half-inch angle-iron 

about forty-four inches long. The insu- Each section house contains the necessary ment of switching apparatus in the section 


the larger one being the Locke insulator. 
The latter has been tested at 100,000 volts 
‘lators supporting the two lower wires are switching apparatus for either isolating houses; one of which is located at Kankan- 
bolted to this angle-iron. The top insu- or paralleling the sections of transmission halli and the other at Sarjapur. An at- 
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at the factory. Thus provision has been 
- made, by the use of these high-voltage in- 
sulators, for a future increase of the line 
pressure should occasion require. 

The Bangalore line runs parallel with 
the two Kolar lines and at one-third of 
the distance between them as far as Kan- 
kanhalli station. This spacing leaves 
ample room for a fourth transmission line. 
The poles are cylindrical, hollow, with 
one-fourth-inch thickness of metal and 
are divided into three lap-welded sections 
measuring six feet, eight feet and four- 
teen feet in length of top, middle and 
bottom sections respectively and with out- 
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GENERAL SCHEME OF WIRING IN TRANSMISSION LINE SECTION HOUSES. 
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tendant is always stationed at each sec- ported on the poles of one of the dupli- mudram and Kolar and intermediate 
tion house in case he may be needed at cate transmission lines, on cross-arms points on the line. A small telephone 
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TRANSMISSION LINE SECTION HoUsE AT KANKANHALLI. NEAR VIEW OF Low-TENSION DISTRIBUTION TOWER, TRANSFORMER STATION, 
KoLaR GOLD FIELD. 


any time for “cutting-out” a section of 
line. 

Another desirable feature is the in- 
creased protection of the transmission 
lines through the installation of lightning 
arresters in the two section houses. All 
of the arresters are of the high resistance 
carbon air-gap type manufactured by the 
General Electric Company, Schenectady, 
N. Y. Observance of the effects of light- 
ning discharges on different parts of the 
transmission lines reveals the fact that 
those sections at river crossings, although 
they are the lowest points, generally sus- 
tain the most damage. This would tend 
to prove that the proximity of moisture 
plays a most important part. Of the 
several river crossings the longest span is 
580 feet. Silicon-bronze cables are used 
at these points. They are spread out hori- 
zontally about ten feet apart and anchored 
on special reenforced pole structures. 

The lines cross a country of varied 
topographical features, including hills. 


rivers, level agricultural country and ASSEMBLY OF INDUCTION MOTOR DRIVEN INGERSOLL-SERGEANT AIR-COMPRESSORS AT 
country overgrown with jungle. In the COROMANDEL MINE—KoLAR GOLD FIELD. 


ninety-two miles of line between Siva- located six feet below those carrying the exchange is located in the section house 
samudram and Kolar the line wires un- main wires, is the telephone line estab- at Kankanhalli, at which place the line 
dergo three complete transpositions, Sup- lishing communication between Sivasa- superintendent is stationed. A branch 
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line from the latter place communicates 
with the head office at Bangalore. The 
telephone wires are transposed every 
fourth pole. Telephone communication 
is very difficult when a ground occurs on 
one of the transmission lines. The tele- 
phone wires then get an induced charge 
and the call-bells ring continuously until 
the source of disturbance is removed. 
During the drv season the line wires be- 
come heavily charged with atmospheric 
electricity and this also affects the tele- 
phone line to some extent. On the whole, 
however, telephone communication is very 
satisfactory. 

Much trouble and annoyance has been 
caused by natives cutting the telephone 
wires and making use of the copper ob- 
tained thereby for making jewelry and 
fancy articles. In order to correct this 
difficulty, after having used all other 
means at disposal and failed thereby, it 
was found effective to charge the line 
during the night with a pressure of 1,000 
volts. In case it is desired to reestablish 
communication during the night, a lamn 
and fuse is the signaling device. 


KOLAR DISTRIBUTION. 
‘The step-down transformer station at 


the Kolar gold field is, of course, the 
electrical centre of distribution of power 
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30,500 volts and is stepped down to 2,300 and stone-breakers. Motors rating from 
volts for distribution. About 3,650 horse- 100 horse-power up to 400 horse-power are 
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CHARACIERISTIC CURVES OF PHASE CONTROL OF TRANSMISSION LUNES.” 


power 1s used for driving air-compressors, wound for 2,080 volts and the smaller 
2,900 horse-power for the operation of ones for 220 volts. o 
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GENERAL WIRING SCHEME, KOLAR GOLD FIELD TRANSFORMING STATION. 


to the various mines. Here the current 
is received at a pressure of approximately 


stamping mulls, while approximately 500 During the first installation some thirty 
horse-power operates small hoists, pumps motors and cleven Ingersoll-Sergeant ‘Drill 
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Company’s air-compressors were installed 
by the General Electric Company. All of 
the air-compressors, with the exception of 
three, are driven by induction motors; 
two Ingersoll-Sergeant and one Walker 
compressor being driven by svnchronous 
motors. All of them use rope drive. All 
of the synchronous motors and several of 
the larger induction motors use starting 
compensators. Resistance starting for in- 
duction motors is, however, much pre- 
ferred where the starting of such motors 
is of frequent occurrence, as must nec- 
essarily be the case in mining installa- 
tions. 

Below is given a list of the several gold 
mines with the approximate of. electric 
power consumed by each. 


Horse- Power. 


Mysore 2:25. Geeks eww eee Ae ee 1,750 
Champion reef............... 1,950 
Oorgaum 44:55 see vb sae ees 1,175 
Nundydroog ..............00% 500 
Oriental .20646444404.04.40486040a 150 
Balaghat ...............0000- 450 
Tank block.................. 350 
Coromandel .............0.0% 150 
Gold eld .cci ct Pe oh ks 150 
Nine reefs................00% 150 


Though this is the motor rating, the 
actual rating, or horse-power consumed, 
will fall somewhat below these values. 

Though the general arrangement in the 
Kolar transformer station is much the 
same in most respects as that at Sivasa- 
mudram, there are one or two additional 
features worthy of consideration. One of 
these is the installation of a 1,000-horse- 
power synchronous motor which is used 
solely for phase control or power-factor 
regulation of the system. With proper 
control of the field excitation of this 
motor, assisted by the field excitation of 
the three synchronous motors used for 
power purposes, it is possible to operate 
with normal load near unity power-factor, 

Phase control of long transmission lines 
is now considered almost as important as 
voltage control. Low power-factor means 
greater line loss, over-excitation of gen- 
erator fields, heavy overload armature cur- 
rent for full kilowatt output of generator, 
and, in fact, low efficiency of the whole 
system. Strengthening the field excita- 
tion of the synchronous motor de- 
creases the line current and con- 
sequently the armature and field cur- 
rents of the generators. The synchronous 
motor, instead of the generator, supplies 
the lagging or so-called “wattless” com- 
ponent of the current. In addition to 
controlling the power-factor, the synchro- 
nous motor may also be used for voltage 
control within limits. As the power-factor 
is raised in value, the inductive loss on 
the line decreases, the voltage drop is 
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lessened and the receiver voltage is corre- 
spondingly increased. 

Though the electric power consumed by 
the mines has been almost doubled and the 
voltage of transmission raised only 5,000, 
the line loss for normal load has only 
increased from twelve per cent to approxi- 
mately sixteen per cent due to the high 
power-factor obtainable. A critical exami- 
nation of line characteristic curves shown 
in the accompanying diagram demon- 
strates the importance of phase control 
of transmission lines. These curves were 
taken with constant voltage and almost 
constant load at the receiving station. 
Attention is called to the decreasing dif- 
ference between the values of power-factor 
at the transmitting and at receiving ends 
of the line, as current and voltage are 
brought more nearly into phase. 

Another noticeable feature is the de- 
crease of generator field current with in- 
crease of synchronous motor field excita- 
tion. This is due, of course, to the fact 
that the synchronous motor absorbs the 


so-called “wattless” current in the gen- 


erator armature, which otherwise opposes 
the generator field magnetization, thus 
calling for an increase of exciting cur- 
rent to offset the demagnetizing armature 
current. | 
Reference to the diagram here repro- 
duced will show that provision has been 
made for starting the .1,000-horse-power 
synchronous motor by means of half 
voltage taps on the secondaries of two 
transformers of one bank of power trans- 
formers. Thus we have practically a two- 
transformer, three-wire arrangement for 
securing half voltage (1,150 volts) for 
starting while the secondary of the third 
power transformer acts as a_ balancing 


coil. 

The high and low-tension bus-section 
oil-switches are opened by automatic re- 
lavs with a 2.000-kilowatt unbalancing 
of load on either side of the station. 
These switches are motor-operated from a 
storage battery of fifty-four cells. The 
battery is charged from the 1,000-horse- 
power synchronous motor exciter unit con- 
nected on the same shaft. 

The low-tension switehboards on the 
main floor consist of eight transformer 
bank panels, sixteen feeder panels, three 
total output meter nanels, one line and 
bus-section swifch-control panel, three lo- 
eal lighting and blower motor panels, and 
one synchronous motor panel. In addi- 
tion to the volt, watt and current meters 
on the synchronous motor panel is a 
power-factor meter. With rheostatic con- 
trol of the field excitation of the motor, 
the switchboard attendant has direct con- 
trol of the power-factor of the svstem as 
well as voltage regulation at the receiving 
station within limits. 

(To be concluded.) 
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Train-Warning Device. 

A device for warning trains is the 
subject of the following report by Con- 
sular Clerk Murphy, of St. Catharines. 
The report follows: | 

“Much interest has recently been aroused 
in Germany by the success of all prae- 
tical tests to which the Pfirmann- 
Wendorf apparatus for preventing rail- 
way accidents was subjected by the man- 
agers of the Frankfort-on-Main division 
of the Prussian state railways, experi- 
ments covering a veriod of several months, 
which proved uniformly satisfactory even 
under the most unfavorable conditions 
due to rain, snow, fog and darkness. 

“These experiments were made on a 
specially prepared track, scveral miles in 
length, extending from Goldstein to Sach- 
senhausen. Each locomotive used was 
supplied with a small Pfirmann-Wendorf 
apparatus, which with its storage battery 
occupied a space only twenty centimetres 
in depth and breadth, respectively, and 
thirty centimetres in length. Communi- 
cation between this apparatus and the 
two track rails was supplied by the metal 
parts of the locomotive through the axles 
and wheels, while an insulated contact 
device connected the apparatus with a 
carefully insulated auxiliary rail running 
midway between the track rails, the con- 
tact device being so arranged that it could 
easily be moved back and forth or side- 
wise. Positive and negative impulses 
could thus be sent in different directions, 
frequent changes being made from one 
rail to another. 

“If there is an obstruction of any kind 
within a certain distance, an alarm is 
thus given, both visibly and audibly, bv 
means of a red light and by the ringing 
of a bell. No matter how many locoio- 
tives there may be on the track, each gives 
its warnings. Engineers, signalmen and 
station masters can thereupon communi- 
cate together by telephone, the central 
auxiliary rail serving as the channel of 
communication. In each locomotive there 
is a telephone which is protected against 
the vibrations caused by the motion of the 
locomotive through being fastened on 
springs like a bievele lamp. In like man- 
ner in cases of sudden danger track 
guards can transmit a warning to the 
engineers of approaching locomotives. 

“If for any reason a storage battery 
becomes exhausted it can be replenished 
with electricity produced by the locomo- 
tive and even if this supply fails, the 
current from a semaphore or signal sta- 
tion can still transmit to the engineer 
explanations and instructions. If by mis- 
take a semaphore falsely registers “free 
track.” the endangered trains neverthe- 
less supply each other with signals of 
warning. An alarm is also given auto- 
matically when a switch is falsely set or 
insecurely closed. 

“The auxiliary line, consisting of or- 
dinary T-iron, may be limited to impor- 
tant or dangerous portions of the track 
where the view is obstructed or to the 
vicinity of sidings, curves, bridges and 
tunnels. Old rails may be used for the 
central auxilary line.” 
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REPORT OF COMMITTEE NO. 13 ON 
RUBBER-COVERED WIRE.' 


BY AZEL AMES, JR., CHAIRMAN. 


_ Rubber-covered wire for railway signal 
installation is generally used either as 
aerial cable or as single conductor as 
cable for ground use. Under the latter 
heading may be grouped all wires running 
in trunking or other conduit upon or un- 
der the ground or in the usual forms of 
shelters for batteries, relays or other sig- 
nal apparatus. While most rubber-cov- 
ered signal wire carries a current of very 
low voltage, that used in electric inter- 
locking plants or in the charging circuits 
of storage battery installations is subject 
to pressures of from 110 to 600 volts. 

The destructive forces affecting signal 
wires are severe and comprise mechanical 
injury, heat, moisture and chemical ac- 
tion, frequently several or all of these 
forces are active at the same time. The 
most destructive force affecting the rub- 
ber insulation of an aerial cable is heat, 
and the same may justly be said of wires 
run in trunking above the ground. Wires 
buried below the ground are as a rule 
either continually wet or alternately wet 
and dry, and in many localities the ground 
where they are run is saturated with oil, 
brine or acid. Frost also by the heav- 
ing of the ground and distortion of the 
conduit that it produces is a potent factor 
in shortening the life of rubber-covered 
wire in signal work. 

In selecting materials or apparatus for 
many purposes some liberty may not im- 
properly be taken as regards quality, and 
the use of a cheap article, even though it 
be a poor one, may often be justified, 
but any such practice must be condemned 
with the utmost severity whenever the ap- 
paratus or materials in question are in the 
nature of safety appliances and are used 
for the protection of property and life. 

All railroad signal systems are supposed 
to be so designed that the failure of any 
part will cause the display of a stop indica- 
tion and so be on the side of safety. We 
think that it is most important to incul- 
cate the principle that all signal failures 
are dangerous, in that they cause delays 
which frequently lead to reckless running 
in order to maintain schedules, and in 
that they tend to bring the signal sys- 
tems into disrepute with engine men and 
others whose acts the signals control. Add 
to the above consideration the money loss 
occasioned by train delays, the high ex- 
pense of repairs and the still more seri- 


i 1 Report presented to the convention of the Railwav 
Signal Association, Niagara Falls. N. Y., Oetober 12. 
Jo, 
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ous possibilities of false clear signal in- 
dications, and it is at once apparent that 
it is both wasteful and unsafe to use any 
signal apparatus or material that is less 
than the best that skill can make or money 
buy. 

The signal engineer with a laudable 
ambition to do the work often finds that 
his purchasing agent has an cqually laud- 
able ambition to get the best prices. 
These are generally secured through com- 
petition which unless guided and re 
strained by proper specifications, for the 
materials purchased, result in obtaining an 
articlewhose only merit is its low first cost. 
These same conditions are met to an even 
greater degree on contract work, where, 
in the absence of rigid specifications, sig- 
nal companics are often tempted to sup- 
ply cheaper grades of material to enable 
them to underbid their competitors. 
Some companies, in fact, have brought 
undeserved discredit upon their apparatus 
or systems by the use of rubber-covered 
wire, the insulation of which, while of 
good quality, was so thin as to be quite 
unsuitable, especially upon 110-volt work. 

Some manufacturers by the excellence 
and uniformity of their products acquire 
reputations which enable them to com- 
mand prices which are considerably in 
excess of those that yield a reasonable 
profit, and in buying rubber-covered wires 
and cables for signal work a number of 
roads have purchased almost entirely from 
some one manufacturer. Until recently 
but few concerns made high-grade rubber- 
covered wire for signal work, and a great 
deal of wire has been used in signal in- 
stallations which was totally unfit for the 
purpose. It would appear then that to 
guide its members in the selection of 
proper wire and cable for signal purposes; 
to place on an equal footing all manu- 
facturers who care to enter this rapidly 
growing field, and to secure to the rail- 
road companies the benefits of a wider 
and freer competition; this association 
should set forth in the form of specifica- 
tions its recommendations in this matter. 

Dr. Carl Otto Weber in the preface 
to his authoritative work “The Chemistry 
of India Rubber,” states that its very 
name would seem to suggest that our 
present-day knowledge of it consisted 
chiefly in the fact that it may be used 
for erasing pencil marks. Your commit- 
tee recognizes most fully that generally 
speaking there is no manufactured product 
in the purchase of which the buyer puts 
himself so thoroughly in the hands of 
the manufacturer as in the rubber-covered 
wires and cables. The manufacturers, 
too, can not deny that in the past they 
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have shrouded the subject in as much 
mystery as possible, and while there is, 
of course, no disposition on our part to 
pry into trade secrets, it is most true 
that the purchaser of any article is enti- 
tled to know just exactly what he is pay- 
ing for. 

To obtain a proper insulated signal 
wire it is necessary, first, to know what vou 
want, and second, how to get it. For- 
tunately for the railroads, the federal gov- 
ernment and some of the telephone and 
telegraph companies have been users of 
high-grade rubber-covered wire, and from 
the results of their researches and experi- 
ences we can obtain practically all of the 
data that we need. 

Your committee has made some inves- 
tigations, and while it is perhaps not 
wise to present at this time definite speci- 
fications for adoption, the following 
suggestions are put forth to provoke dis- 
cussion and to lead to such study of the 
question as will result in complete speci- 
fications being issued by the association 
at an early date. The matter of’ cables 
has not been touched upon, as it was 
thought best to secure from the members 
further data as to the kind of cables in 
use as regards number, size and arrange- 
ment of conductors, filling, forming, cov- 
ering, etc. Rubber-covered wire will be 
considered under the following heads, the 
suggested requirements and tests being 
set forth, followed by some discussion of 
the reasons for presenting them: 

1. The copper conductor—(a) sug- 
gested requirements, (b) physical tests, 
(c) conductivity tests, (d) tests of tin- 
ning. 

2. The rubber insulation—(e) sug- 
gested requirements, (f) physical tests, 
(7) chemical tests, (1) electrical tests. 

3. ‘Taping and braiding—(t) suggested 
requirements, (j) absorption tests. 

+. Packing and shipping. 

(a) Conductors must be soft-drawn, 
annealed copper wire, having a conduc- 
tivity of not less than ninety-eight per 
cont of that of pure copper. Each wire 
forming a conductor must be continuous, 
without splice, throughout its length, 
must be uniform in cross-sections, free 
from flaws, scales or other imperfections, 
and provided with a heavy uniform coat- 
ing of tin. 

(b) Each solid conductor must stand 
an elongation of twenty-five per cent of 
its length in ten inches before breaking. 
In torsion it must stand before breaking 
thirty twists in six inches. It must be 
capable of being wrapped six times about 
its own diameter and unwound without 
showing signs of breakage after this 
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process has been gone through twice. 
The tension and torsion tests will be made 
on separate pieces of wire. 

(c) The conductivity of the copper 
shall be determined by measuring the re- 
sistance of a length of the wire and com- 
paring with Matthiessen’s standard of cop- 
per resistance. 

(d) Samples of the wire shall be thor- 
oughly cleaned with alcohol and immersed 
in hydrochloric acid of specific gravity 
1.088 for one minute. They shall then 
be rinsed in clear water and immersed 
in a sodium sulphide solution of specific 
gravity 1.142 for thirty seconds and again 
washed. This operation must be gone 
through with four times before the wire 
becomes clearly blackened. 

(e) The vulcanized rubber compound 
must consist of not less than thirty per 
cent of the best grade of fine Para gum 
mixed with sulphur and dry inorganic 
mineral matter only. The insulation 
must be tough elastic, adhering strongly 
to the wire, homogeneous in char- 
acter and must be placed concentrically 
about the conductor. 

(f) The rubber shall be so compounded 
and vulcanized that when test pieces taken 
from the wire two inches between jaws 
and one-half inch wide where possible, 
are subjected to a tensile stress, they shall 
show a breaking strain of not less than 
eight hundred pounds per square inch and 
shall stretch to at least three and one- 
half times their original length. The 
jaws to be separated at the rate of three 
inches per minute. A piece of the rub- 
ber insulation four inches in length must 
be stripped from the wire and marks 
placed thereon two inches apart. The 
piece must then be stretched until the 
marks are five inches apart, two minutes’ 
time being consumed in the elongation. 
Upon being released and allowed to con- 
tract, the original marks must not be more 
than two and one-half inches apart. The 
rubber insulation must be subjected for 
one hour to a temperature of 260 de- 
grees Fahrenheit, using dry heat, and at 
the expiration of that time must be tested 
for elasticity, elongation and permanent 
set and must conform to the specifications 
therefor. 

(g) The vulcanized rubber compound 
will be subjected to any chemical tests 
that may be necessary to ensure that only 
a proper grade of fine Para gum is being 
used and that no other ingredients are 
used in addition thereto except sulphur 
and dry inorganic mineral matter. 

(h) The circular mils cross-section, 
the thickness of the rubber insulation 
(measured at the thinnest point), the 
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minimum resistance in megohms per mile 
and the dielectric strength for the vari- 
ous sizes of wire shall conform to the 
following table: 
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The test for insulation must be made 
upon all wire without braiding, and after 
forty-eight hours’ immersion in water at 
a temperature of from sixty-five to 
seventy-five degrees Fahrenheit. Tests 
must be made with well-insulated bat- 
tery and galvanometer with not less than 
one hundred and fifty volts, and reading 
must be taken after one minute’s electrifi- 
cation. The test voltage must be applied 
to the completed length of wire after the 
insulation test for a period of five min- 
utes, using alternating current from a 
generator and transformer of ample ca- 
pacity. 

(1) The rubber insulation must be pro- 
tected with a layer of cotton tape thor- 
oughly filled with a rubber insulating com- 
pound, and lapped one-half its width. 
The tape must not adhere to the rubber 
and must be so worked on as to ensure 
a smooth surface. The outer braid must 
consist of one layer of closely woven cot- 
ton braiding one thirty-second of an inch 
thick, saturated with a black, insulating, 
water-proof compound which shall be 
neither injuriously affected by nor have 
injurious effect upon the braid at a tem- 
perature of 200 degrees Fahrenheit. 

(J) Six-inch samples of wire with care- 
fully paraffined ends shall be submerged 
in fresh water of a temperature of 
seventy degrees Fahrenheit for a period 
of twenty-four hours. The difference in 
weight of the sample before and after 
submersion must not be more than ten 
per cent of the weight of the sample be- 
fore submersion less the weight of the cop- 
per and vulcanized rubber. 

4. Packing and Shipping—The fin- 
ished wire will be shipped on substantial 
wooden reels, the wire having been made 
in continuous pieces not less than 500 
feet in length. Wire on reels shall be pro- 
tected by burlap and where necessary by 
cleating. Both the wire and the reel must 
be tagged with cloth tags, showing the 
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name of the maker, the size, length and 
order or inspection number. 

It is recommended that the following 
shall be stipulated regarding tests: 

The manufacturer must provide at his 
factory all apparatus and other facilities 
needed for making the required physical, 
chemical and electrical tests. Factory 
tests will be made under the direction of 
the railroad company’s inspector upon 
notice from the manufacturer. The 
manufacturer shall give free access to the 
place of manufacture and opportunity to 
test at all necessary times. Tests will 
also be made upon the finished product 
after delivery, and the wire will be re- 
jected if it fails to meet the requirements 
of any of the tests. The manufacturer 
must pay freight charges for return of all 
wire that may be rejected by the railroad 
company. 

It is thought that the suggestions re- 
garding the properties and tests of the 
copper conductors given above are not 
unduly severe, and yet give the purchaser 
ample protection. As regards the rubber 
insulation, this is the kernel of the whole 
matter, and unless this insulation is prop- 
erly compounded, properly applied and 
properly vulcanized the wire is unfit for 
use In a signal system. It is a well-known 
fact that the desirable physical and clec- 
trical properties of insulation can not be 
secured without the use of rubber, real 
rubber, fine rubber, and plenty of it. The 
committee expects to be challenged for 
its suggestion that a compound be used 
containing nothing but Para gum, sul- 
phur and dry inorganic mineral matter, 
and it will doubtless be claimed by many 
that the life of the insulation will be in- 
creased by the admixture of a certain 
amount of bituminous matter, or mineral 
wax. This has not yet been fully proven, 
but even if true, it is equally true that 
the admission of any such substance 
renders the purchaser practically power- 
less to determine the most important fact 
of all, namely, whether he is getting thirty 
per cent of a fine grade of Para gum in 
the compound. The question of course 
arises “why make specifications if they 
permit a product to be so made that it 
is impossible to tell whether or not the 
specifications are being followed ?” 

Any grade of Para gum permissible in 
a high-grade insulation will not contain 
more than 1.5 per cent of resinous ex- 
tract which may possibly increase a vul- 
canization to as high as five per. cent. 
This much in a compound containing 
thirty per cent of gum would yield 0.30 
of five per cent or 1.5 per cent as the 
total percentage of resinous extract in the 
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compound. Suggestion has been made 
that by limiting the total amount of ex- 
tract obtainable by acetone and alcoholic 
potash to five per cent of the compound 
that the proper grade of insulation would 
be ensured. The committee is, however, 
inclined to believe that even in conjunc- 
tion with the physical and electrical tests 
the admission of five per cent extractive 
matter would permit the use of a lower 
grade rubber which might not have proper 
lasting qualities. The committee is in- 
clined to seek a little further information 
on this point and have some tests made. 

It is considered by some that the 
amount of free sulphur in the compound 
is highly important as affecting the cop- 
per and as permitting the process of vul- 
canization to continue under the action 
of any heat to which the finished wire 
may be subjected in use. The committee 
wishes to consider the value of this factor 
somewhat further before making a definite 
recommendation, and it may be that the 
dry heat test suggested may be of some 
service in determining the effect of free 
sulphur as well as in detecting readily 
the presence of partly combined resinous 
ingredients of low melting point when 
chemical facilities are not at hand. 

It will naturally be asked “why are so 
many tests necessary?” and the answer is 
that cheap and useless compounds can 
be made that will pass almost any one 
or two of the tests. For example, many 
substances could be introduced to give a 
high insulation resistance, but which 
would deteriorate rapidly in service and 
the presence of which can easily be de- 
tected by the tensile strength of the insula- 
tion. 

These and many other points lead 
naturally to the question as to how the 
purchaser at a distance from the wire 
mills is to be sure that his specifications 
are being lived up to. They must either 
be enforced or become a laughing-stock. 
The answer is that where any quality of 
wire is purchased the buyer should either 
send his inspector to the mills, arrange to 
use an inspector jointly with some other 
road or roads, or employ the service of 
some of the numerous inspection agencics 
or bureaus, which make a specialty of 
testing electrical material. Almost any 
signal engineer may, however, at slight 
expense get together simple apparatus for 
making most of the tests recommended 
except those for insulation resistance, and 
the puncture test, which latter require 
a more complicated and expensive equip- 
ment. 

Naturally, it is possible to touch but 
briefly in the limits of such a report as 
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this upon the great number of technical 
details of rubber manufacture, nor can 
one after a few months’ study hope to 
speak on this subject with authority, but 
the commuttee feels that it has presented 
suggestions on which, with slight modifi- 
cations, a proper specification can be based. 
It feels that the manufacturers can read- 
ily comply with such specification that 
the wire made thereunder will not cost 
too much, and that it will be safe and 
proper to use and worthy of the recom- 
mendation of the association. 

ge ela gt et 

A New Device for Railways. 

Consul Mahin, of Nottingham, Eng- 
land, reports an automatice danger-signa!- 
ing apparatus, to be used on railways. 
Theoretically, he says, the success of the 
new device is not doubted. Its practica- 
bility is questioned, however, because it 
may lead to carelessness on the part of 
those in charge of the trains. He writes: 

“A resident of Nottingham has in- 
vented a system of electric signaling on 
railways, of which the principle, at least, 
its fricnds believe, will be eventually 
adopted by the railways. By an inge- 
nious plan, when danger or the necessitv 
of proceeding cautiously is signaled a gong 
would sound on the engine and an im- 
mense ‘bull’s eye,’ on the cab, glare with 
red or green light in the driver’s face. 
Even the densest fog, that greatest peril 
to English railways, would thus be robbed 
of its danger, provided there was no fail- 
ure in the apparatus or supply of the 
electric current. Beyond the spot where, 
at present, the distant signal is located 
on the railways the invention proposes 
that a central rail 100 yards in length 
should be laid, with a second and much 
longer central rail near the present home 
signal. Connected electrically with the 
signal box, the pressure of a roller be- 
neath the engine on these central rails 
would not only ring a bell and cause a 
lamp (corresponding with the track upon 
which the train was running) to glow 
in the signal box, but bells would ring, 
and red or green lamps glow on the en- 
gine itself, the color of the lamp depend- 
ing upon which rail (the right or left) 
the signalman had converted into a nega- 
tive. 

“The theoretical soundness of the in- 
vention is not questioned, but doubts of 
its practicability are expressed. Engi- 
neers, it is feared, would lose alertness 
and rely absolutely upon the gong; and 
should the apparatus fail to work, hide- 
ous results might follow. Besides, the 
expense of proper generating stations 
would presumably be enormous. But 
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the idea of electric signaling is in favor 
in railway circles, and this invention is 
a step toward its effectuation. 

“Several years ago another Nottingham 
inventor devised a scheme for electric sig- 
naling, and constructed a model train and 
track to illustrate it. A copper-wire brush 
projected from each signal box. When 
the signal was placed at danger the brush 


caught upon a strip of copper extending 
the whole length of the model train, and 
caused a gong to ring on the engine and 
in the ‘brake van’ at the end. The model 
worked perfectly. Railway experts 
watched it, but somehow doubted the re- 
hability of the scheme. One railway took 
somewhat kindly to it, but only offered 
to place a branch line at the inventor's 
disposal for experiment, he to install the 
system at his own expense. This he was 
unable to do, and his invention rests in 
abevance. 

“The dense fogs in winter and the at- 
tendant expense of emploving extra men 
and means to avert disasters make the 
necd of automatic signaling on English 
railways peculiarly imperative. Any prac- 
ticable and relatively inexpensive system 
better than the methods now in use would 
be welcomed by them.” 


Tests of Osmium Lamps: 

The following life and efficiency char- 
acteristics of osmium lamps are repro- 
duced from the Electrician (London), 
September 22. The information was first 
published in a report issued by the Tech- 
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nologischen Gewerbe Museum, of Vienna. 
Tests were conducted on twelve lamps, 
six rated at sixteen candle-power, and six 
at twenty-five, both sets being for thirtv- 
five volts. The lamps were divided into 
four groups, each group of three lanips 
connected being across a 105-volt alternat- 
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ing supply. The maximum illumination at 
right angles to the filament was measured 
every 100 hours, and the tests were con- 
ducted until the lamps failed. The 
diagrams represent graphically the be- 
havior of two lamps of each size. They 
show that the efficiency and candle-power 
increase at first, and then drop slowly. 
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“The Single-Phase Railway” and “Electric Railway Equipment.” 


T THE Philadelphia meeting of the 
American Street Railway Associa- 
tion, now the American Street and 

Interurban Railway Association, Mr. 
Charles F. Scott presented a paper upon 
“The Single-Phase Railway.” This paper 
was published in full in the issue of the 
ELECTRICAL REVIEW for October 7. Below 
is appended an abstract of another paper, 
read at the same meeting, by Mr. W. B. 
Potter, and an abstract of the discussioa 
on both Mr. Scott’s and Mr. Potter’s 
papers: 
“ELECTRIC RAILWAY EQUIPMENT.” 
BY W. B. POTTER. 

Each year bears evidence of the grow- 
ing popularity of electric traction and the 
increase in traffic has naturally affected 
both the size and weight of the cars and 
the schedule speeds. 

The more onerous conditions imposed 
on the electric apparatus to meet the ever- 
increasing demand for larger and heavier 
equipments, and the demand for greater 
seating capacity on systems already oper- 
ating at 500 to 550 volts, have led to an 
increase in the generated voltage. We 
have been accustomed to consider 500 to 
550 as the standard direct-current voltage, 
but 600 volts is now being used to such 
an extent that it has really become the 
standard for the power station. 

The rôle of the manufacturer is to de- 
sign and construct such apparatus as will 
best meet the conditions of the operating 
companies and it is, therefore, the require- 
ments of the operator that should be 
studied rather than the development of 
any particular idea. 

The direct-current railway motor has 
been greatly improved and has undergone 
more changes in detail than is perhaps 
generally appreciated. The old troubles 
of sparking and flashing at the commu- 
tator have been practically eliminated. 
Previously it was considered advantageous 
to short-circuit a turn on the field wind- 
ing to reduce the sparking at the brushes 
and in the controller, the idea being to 
restrain the rapidity with which the mag- 
netism of the motor changed, but several 
years ago it was found that while this 
provision decreased whatever troubles 
occurred due to opening the circuit, that 
it was a positive cause of flashing in case 
the current was interrupted and suddenly 
applied. For example, this trouble would 
occur on passing a section insulator with 
the controller on, and more especially 
when operating with sleet on the trolley 


wire or running over a thjrd rail with an 
uneven surface. 

The field coils as now made not only 
have no short-circuiting turns, but where 
metal spools are used, it is customary to 
split the spool and introduce an insula- 
tion into the shell to eliminate every fea- 
ture of a short-circuiting turn. 

The arinature revolutions of a motor as 
affecting the peripheral speed of the com- 
mutator have also an effect on the spark- 
ing and wear of the commutator. The 
armature revolutions further affect the 
performance of the bearings and while it 
would be possible to build a lighter and 
cheaper motor at higher armature speeds, 
a maximum of 1,500 revolutions per min- 
ute appears to be the highest desirable 
limit as indicated by experience. 

To meet the requirements of the higher 
voltage now more commonly used, and to 
further ensure the stability of the motor 
as regards flashing, it is now the practice 
to provide a greater number of commu- 
tator segments; that is, the voltage differ- 
ence per commutator bar has been re- 
duced to a lower figure. 

The commutator being a revolving 
switch, it is important, if sparking and 
flashing are to be avoided, that the brushes 
should maintain good electrical contact 
with the copper segments. The commu- 
tator being built up of alternate sections 
of copper and mica it sometimes happens 
that the mica does not wear evenly with 
the copper. In such cases the sparking 
becomes more pronounced and there may 
even be serious trouble from flashing; the 
most effectual remedy in such a case is to 
groove out the mica between the commu- 
tator segments to a depth of about one- 
thirty-second of an inch below the surface 
of the commutator. Many cases of 
troublesome commutation may be wholly 
cured by this expedient. 

The performance of a motor for any 
service may be limited by its commuta- 
tion or as is More commonly the case by 
its heating. The heating of a motor is 
affected by the losses in both the copper 
and iron, but the relative heating effect 
of these two elements is quite different. 
The copper losses predominate during 
acceleration and the iron losses when run- 
ning at the higher speeds; the effect of 
the iron losses is, therefore, to limit the 
capacity of the motor for continuous 
running. Although the service in which 
motors are now commonly used does not 
call for a continuous run of many hours 


at full speed, without occasional accelera- 
tion, the iron losses are, nevertheless, of 
importance, and more care than formerly 
is now exercised in the selection of the 
iron for the armature. The principal 
cause of these iron losses is the eddy 
currents in the iron and to eliminate these 
a special study has been made of anneal- 
ing and japanning the laminations. 

While the temperature of a motor under 
given conditions is proportional to its in- 
ternal losses, the actual temperature rise 
may be greatly influenced by ventilation 
to assist in dissipating the accumulated 
heat. Forced ventilation by means of a 
blower, similar to those used with air- 
blast transformers, may be employed. By 
this means the temperature of the motors 
in any particular service may be very 
much reduced, but the complication is 
such that it does not seem well adapted 
to the ordinary electric car. Forced ven- 
tilation is, however, well suited to locomo- 
tive work where the blower may be car- 
ried in the cab. As the motor commonly 
used depends upon its rotation for venti- 
lation, the arrangement of the ventilating 
passages must be carefully studied, not 
only to secure the best cooling effect, but 
also to prevent depositing brake-shoe and 
carbon dust or other injurious material 
upon conducting surfaces of the motor 
which can not be conveniently cleaned. 

For this reason it is inadvisable to pro- 
vide ventilating ducts just at the back of 
the commutator ears, for any accumula- 
tion of conducting dust at this point is 
sure to produce burn-outs. It has also 
been found advisable wherever ventilating 
ducts are provided through the core head 
to extend the slot insulation of the arma- 
ture coils for some distance beyond the 
end of the core. 

The use of oil in preference to grease 
for the lubrication of motor bearings 
seems now to be universally favored. Of 
the various methods which have been 
tried, a waste-packed journal with an oil 
well, similar to the journal box of a car 
truck, has given the most satisfactory re- 
sults. Nearly all the larger motors at the 
present time are designed for this method 
of lubrication. 

The mechanical injury to motor arma- 
tures usually results either from the arma- 
ture striking the pole-pieces or the 
mechanical weakness of the armature 
binding. The former, where resulting 
from the wear of the armature-bearing 
linings or loose cap bolts, can be avoided 
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by a proper system of inspection, but the 
latter is a question of motor design. 

The strains to which the armature bind- 
ings are subjected, particularly if the car 
is speeded above the normal, by driving 
it with power down grade, are not ordi- 
narily appreciated. As an illustration, 
the weight of the armature coils in a 
125-horse-power motor is less than 200 
pounds, and yet the radial centrifugal 
strain of all the coils at 1,500 revolutions 
per minute is about forty-eight tons, giv- 
ing a resultant strain of over fifteen tons 
-on the binding wires, and even if these 
wires are strong enough to hold the coils 
without breaking, they may stretch 
enough to permit a considerable move- 
ment of the coils in the armature slot, 
resulting in an abrasion of the insulation. 
An armature should be so bound that 
there will be no evidences of weakness at 
fifty per cent above the maximum normal 
speed, and the ultimate strength of the 
binding or bursting speed of the armature 
should be at least double the maximum 
normal speed to ensure the proper margin 
of safety. 

The ficld coils of a motor, although sub- 
ject to less potential than the armature, 
bv reason of their location in the motor, 
are more subject to injury from occa- 
sional water. A distinct improvement has 
been made in the construction of the field 
coils by immersing them in a bath of hot 
compound under vacuum. The effect of 
this process is to thoroughly fill all air 
spaces with compound which not only 
renders the coil more waterproof but also 
makes it more solid and less liable to in- 
jury from mechanical vibration. 

More attention is being paid to the fit 
of commutator and oil-well covers, which, 
being frequently opened, are now pro- 
vided with machined seats in order to en- 
sure a better fit for the exclusion of dirt 
and water. 

With the increased capacity of the mo- 
tors the strains on the gearing have very 
much increased, particularly on the pinion 
teeth which are of weaker section than 
the gear teeth. To meet these more 
severe conditions a very high grade of 
steel is required both with respect to ulti- 
mate strength and elastic limit. The 
grades of steel commonly used five or six 
years ago would by no means answer for 
the pinions of the larger motors built to- 
day. Not only are the strains severe, but 
owing to the overhang of the pinion, the 
face of both the gear and pinion teeth 
when new and doing heavy work is not 
in contact across their full width. The 
strain is borne principally by the end of 
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the teeth nearest the motor, with the re- 
sult that a shearing action takes place 
which will sometimes break out a part if 
not the whole of a pinion tooth. As a 
pinion wears the teeth become thinner on 
the side toward the motor so that a 
pinion which has been in service until 
its teeth match with the gear across the 
full face, may prove stronger under stress 
than a new pinion. 

The solid axle gear is to be preferred 
to the split gear, and were it not for the 
inconvenience of removing the car wheel, 
would doubtless be more generally used. 
The objection to removing the car wheel 
for the reason that its fit on the axle is 
impaired, may be overcome by the use of 
a wheel with an extended hub, on which 
the gear is shrunk, as proposed by Messrs. 
Doyle and Brinkerhoff and in use on the 
Interborough, New York. 

The more severe demands of present 
service have also necessitated changes in 
the older type of controllers, as well as 
the development of new types of control 
and control appliances. The cylinder con- 
trollers have been improved by making 
the arc deflectors of a more vitreous ma- 
terial, less affected by the arc and pro- 
ductive of a much smaller quantity of con- 
ducting gas when opening the circuit un- 
der abnormal conditions. 

For the control of equipments aggregat- 
ing 200 horse-power and over, the type 
M control, consisting of electrically op- 
erated contactors or switches, is recom- 
mended and is being very generally used. 
It is not only possible to handle heavier 
currents and a higher voltage by contactor 
switches, but a further advantage lies in 
the fact that the master controller occu- 
pies considerably less space than a cylin- 
der controller handling the full motor 
current. 

Whether the cars are operated singly, or 
in trains as the Sprague-General Electric 
multiple-unit system, the control may be 
either hand operated or automatic in its 
action; in the former case the handling 
of the master controller is similar to the 
ordinary cylinder control, and there are 
controller notches corresponding to each 
rheostatic step and the series and parallel 
running points. In the automatic con- 
trol there are only three positions of the 
handle, the first one giving slow move- 
ments to the car for switching; the other 
two points being the series and parallel 
running positions. The intermediate rheo- 
static points are actuated automatically by 
a series relay on each car of the train. 
The automatic form of control is well 
adapted for services where the rate of ac- 
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celeration may be predetermined and need 
not be dependent upon the judgment of 
the motorman. 

For automatically protecting the equip- 
ments from the results of accidental short- 
circuits it was the early practice to provide 
fuses consisting of a composition of lead 
and tin; and although magnetic fuse boxes 
were used, their action with this type of 
fuse was not always satisfactory. It was 
partly for this reason and because of the 
time required to replace fuses, which with 
the older types of equipment were more 
frequently blown, that the automatic cir 
cuit-breaker came into quite general use. 
On the larger equipments, however, where 
the circuit-breakers had to be set for 
1,000 amperes or more, it was found diffi- 
cult to provide space for them in a vpo- 
sition where the arc resulting from a 
short-circuit would be free from danger 
of grounding to some part of the car. As 
a substitute for the circuit-breaker in this 
heavier class of work, many different 
forms of fuses have been tried, but none 
has proved thoroughly reliable with’ the 
exception of a fuse composed of thin cop- 
per ribbon enclosed in an insulating chute 
and surrounded with enough iron to pro- 
vide a magnetic field. This copper rib- 
bon fuse has been quite generally used 
on the larger equipments for the past few 
years and has given excellent satisfaction. 
The same type of fuse is applicable to 
smaller equipments and in many cases it 
may be found superior to the circuit- 
breaker, as its reliability is a strong point 
in its favor. A circuit-breaker should 
have frequent inspection and in case of 
several repeated short-circuits it may be 
so injured as not to finally extinguish 
the arc without an amount of flame that 
may alarm the passengers. 

It is a matter of favorable comment that 
the car wiring is now receiving much more 
attention than formerly. Those familiar 
with the character of work formerly done, 
will readily testify to the advantages se- 
cured by eliminating the dangerous prac- 
tice of attaching the wires by staples or 
other means to any convenient place on 
the underside of the car and often with- 
out regard to the movement of the brake- 
levers and compression of the springs of 
the loaded car. The best recognized prac- 
tice is now to install all wiring in iron 
conduit and if properly done with the 
ends of the pipes fitted with bell mouths 
or other provision to avoid abrasion of 
the wire, the car wiring should prove the 
most safe and permanent part of the elec- 
trical installation. 

The suggested improvements in wiring 
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apply with even greater force to the light- 
ing and heating circuits, as these cir- 
cults have generally been given less at- 
tention than the motor circuits. As a 
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experience with direct-current apparatus, 
the essential principles apply equally to 


the alternating-railway equipment. 


During the past year there have been 
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Fia. 1.—ACCELERATION TEST, ELECTRIC LOCOMOTIVE. 


source of fire, the lighting and heating 
wires are dangerous on account of their 
location in the roof or sides of the car, 
their inaccessibility for inspection and the 
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several installations of alternating-railway 
equipments and the outlook is very prom- 
ising for this class of equipment under 
Con- 


conditions advantageous to its use. 
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Fie. 2.—CUuRVEs oF SPEED Roun, ELECTRIC LOCOMOTIVE. 


fact that current is often left on these 
circuits when the cars are in the car barn. 
While many of the preceding remarks 
have been based more particularly on the 


sidered wholly from a technical standpoint 
there is no question but that alternating- 
current motors can perform any service 
now done by direct-current apparatus, but 
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the choice, as between alternating and 
direct current, should not be made without 
a full consideration of the direct and in- 
direct expense incident to either type of 
equipment. 

As the street railways and the steam 
railroads are now becoming so closely 
identified, a reference to some of the re- 
cent tests of the New York Central elec- 
tric locomotive will not be out of place. 
This locomotive has now run over 21,000 
miles with trains of varying weight. The 
maximum speed attained with a train 
weighing 278 tons, including the locomo- 
tive, was seventy-one miles per hour ‘in 
a distance of about four miles. With the 
locomotive alone the maximum speed was 
eighty-five miles per hour, with the prob- 
ability that the speed would have been 
100 miles per hour had the run been twice 
the length. 

The accompanying curves show tests 
made with an eleven-car train, including 
the New York Central dynamometer car, 
which were made for the purpose of check- 
ing the results obtained from the speed- 
torque characteristics of the motor. 

Fig. 1 shows an acceleration test, all. 
the records of which were taken with 
automatic recording instruments. The 
draw-bar curve was taken by the dynamom- 
eter car, with no damping device or 
dash-pot to control the fluctuations on the 
recording pointer. The comparative 
steadiness of the pull of the electric loco- 
motive will appeal to those who have seen 
a dynamometer record, without the damp- 
ing device, taken from a steam locomo- 
tive. 

Fig. 2 shows the curves of a speed run 
over the test track with the same train. 
The notch in the curve at about 190 
seconds is caused at that point by the loco- 
motive leaving an additional strip of third 
rail which was fed from some distance 
away. 

The total weight of this locomotive is 
ninety-seven tons, of which about seventy 
tons is on the drivers. The nominal rated 
power is 2,200 horse-power, although the 
output during acceleration has often ex- 
ceeded 3,000 horse-power. 


DISCUSSION. 
W. E. GOLDSBOROUGH. 

To my mind the alternating current is 
destined to play a most important part 
in railroading. Presumably, there will be 
no large electrification of steam railroads 
in the sense of miles of track extending 
across the country in which the system 
will not be used in some form. I think that 
the electrical fraternity, and particularly 
the operating companies, owe a great deal 
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to the courage of the manufacturers of 
electrical machinery. I do not know that 
we can look back to any other period in the 
development of the art in which the 
manufacturers have taken so great a load 
off of the shoulders of the consumers. 

When it comes to the question of main- 
tenance of equipment, I feel that we 
should step aside and look the ground 
over carefully before we throw out direct- 
current equipment for alternating-current 
equipment. When you have a very large 
number of equipments operated on a 
rather restricted mileage, then you are 
confronted with a condition wherein 
maintenance is an important factor, and 
there is no question but that at this time 
it is much cheaper to maintain a direct- 
current system (I mean maintain the 
motive power equipment) than to main- 
tain the alternating-current motive power 
equipment. On the other hand, if you are 
confronted with a great deal of mileage, 
and relatively small number of units run- 
ning over the mileage, then maintenance 
is a matter of secondary consideration, 
and you can take long chances in the 
matter of maintenance, for the reason 
that you are saving so much investment 
in copper and substations and other 
things. I believe each of these problems 
is going to be met by the engineer and 
solved by the engineer, not for the sake of 
having a new thing—and we must grant 
the American engineer and the American 
people generally are enthusiastic for new 
things—but for the practical utility of 
these things. As thoughtful men we 
should discard any consideration of these 
things because they are new, but look 
upon each problem from an engineering 
standpoint, and use the direct-current ap- 
paratus in those places for which it is best 
adapted. However, without the alter- 
nating-current apparatus, it goes without 
saying that the enormous expansion which 
is to take place in electric railroading in 
this country would be utterly and entirely 
impossible. 

C. O. MATLLOUX. 

The principal lesson conveyed to me by 
some of the papers, and especially by this 
one of Mr. Scotts, is that we shall not 
go too hastily, and it teaches also the im- 
portance of good engineering, not only 
from the standpoint of the manufacturer, 
but more particularly from the standpoint 
of the operating company. It is sad to 
contemplate and realize, but unfortunately 
it is true, that there is too little engineer- 
ing done by the operating companies. 
While I have much faith in the single- 
phase system, I do not believe that the 
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direct-current motor or the direct-current 
system is to be put on the shelf forthwith. 
I was recently called in consultation with 
two other engineers by the power com- 


mittee of a board of directors in regard 


to the new equipment of a road. I found 
that those who had undertaken to do the 
engineering for that company had -re- 
ceived their inspiration more from the 
manufacturer’s interest than from the 
study of the interests of the operating 
company, and had recommended an alter- 
nating-current system of generation and 
distribution with direct-current substa- 
tions. I looked over the case carefully, 
and I said: “Don’t, don’t make that mis- 
take; stick to direct current.” I found 
that a director of the railroad company, 
who was himself operating an electric 
lighting plant in the same city, was in 
favor of the alternating-current system, 
having been converted by the manufac- 
turer’s engineers, though he himself was 
operating on Edison three-wire direct-cur- 
rent system. He had never understood 
the real inwardness of the situation until 
I explained to him and his colleagues that 
in their particular case the electrical 
“centre of gravity” of the system was 
within two miles of the station. That is, 
if you take the total car-miles for the 
heaviest day (and the heavier the day the 
more strongly the fact was shown) their 
centre of electrical distribution was at an 
average distance of something like one 
and three-quarters miles from the power 
station, and over seventy-five per cent of 
the car-mileg was within the city limits 
and within a radius of six or seven miles. 
Gentlemen, I characterize the attempt to 
foist on that board of directors a system of 
alternating-current substations as foolish, 
to put it mildly, and I believe that such 
a thing will react on the manufacturers. 
That was a striking case, a splendid ex- 
ample where it will pay the company to 
have had its engineering done for it 
on its own account and at its own 
cost. The single-phase alter- 
nating-current motor will greatly enlarge 
the field of operation of the companies 
operating the direct-current-motor system, 
by enabling them to extend their lines in 
the suburbs. In the particular case to 
which I have just alluded, I told the 
gentlemen that even granting the possi- 
bility that they may some time or other 
want to go as far as twenty-five miles, it 
would still be better for them to generate 
their power current with direct current and 
transform what little portion of it might 
be wanted into alternating current for 
their suburban lines, which in car-miles 
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represent only a relatively small percent- 
age of the whole system. 
W. B. POTTER. 

There are several inherent features in 
the single-phase alternating-current motor 
which influence the question of main- 
tenance, and to which I will briefly refer: 
the magnetism of the motor, like the cur- 
rent by which it is produced, is alternat- 
ing in character and develops differences 
of potential in the windings of such a 
degree and character as to be more liable 
to prove injurious to the windings than 
in the case of the direct-current motor. 
For instance, should a single turn of the 
field winding in a direct-current motor 
become short-circuited on itself, the effect 
would be simply to eliminate one turn of 
the field coil; while in an alternating- 
current motor a similar short-circuit 
would cause that turn to act as a second- 
ary of a transformer, and a large local 
current would be produced within the 
short-circuited turn, which would soon 
burn out the coil. The alternating mag- 
netism also produces within the armature 
coils an electromotive force which in- 
juriously affects commutation and necessi- 
tates special provision being made to se- 
cure results comparable with direct-cur- 
rent practice. A feature essential to the 
commutation of the alternating-current 
motor is an additional field winding, 
known as the compensating winding, 
which is wound through the face of the 
pole-pieces midway between the ordinary 
field coils, and serves to neutralize the 
armature reaction. In addition to this 
compensating winding in the fields the 
motor armature is sometimes provided 
with what are called high-resistance leads 
between the armature coils and the com- 
mutator. The effect of these leads is to 
diminish the local current in the arma- 
ture, caused by short-circuiting adjacent 
commutator segments by the brush. The 
location of the compensating winding in 
the pole faces renders it liable to injury 
in case the armature core should strike the 
pole-pieces, and the presence of high-re- 
sistance leads may, under some circum- 
stances, result in severe local heating and 
burning out of the armature. The mag- 
netism of the motor, owing to its alter- 
nating character, is of less average density 
than in a direct-current motor, with the 
result that for a motor of given dimen- 
sions and output the armature speed is 
considerably higher. To keep the arma- 
ture speed within the limits that direct- 
current experience has shown to be ad- 
visable as affecting the performance of the 
bearings and a proper contact of the 
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brushes with the commutator, it is neces- 
sary to make the alternating-current 
motor of larger size for the same output. 
The characteristics of an alternating- 
current motor, particularly the power- 
factor, are affected by the air gap between 
the armature and pole-pieces; better re- 
sults being secured with a smaller gap. 
The alternating-current motors, as ordi- 
narily designed, have an air gap of about 
one-half that commonly used in direct- 
current motors of the smaller sizes, and 
even a less percentage of air gap in the 
large motors. We have, therefore, a tend- 
ency toward higher armature speeds and 
a smaller air gap, coupled with a field 
winding wound in the pole faces, condi- 
tions which necessitate a more frequent 
and careful inspection of the motors or 
else more frequent and expensive injuries 
to repair. It is probable that the mainte- 
nance of the control and other appliances 
will not differ materially from that of a 
direct-current equipment. The mainte- 
nance of the car equipment is, however, 
not a controlling factor in the cost of 
operation, and if it should be doubled, or 
even trebled, the alternating-motor majn- 
tenance may be far more than offset by 
the reduction in fixed charges resulting 
from a lower first cost of the proposition 
considered as a whole. The conditions 
which demand more frequent inspection, 
particularly of the motors, may presuma- 
bly be a cause of more frequent interrup- 
tions in service; hence the importance of 
giving the alternating equipment more 
attention than is customary with direct- 
current motors must not be overlooked. 
Improvements in detail will, undoubtedly, 
be made, and the motors will be strength- 
ened and improved in such features as 
may develop a weakness, but there appear 
to be certain inherent conditions, some of 
which I have mentioned, which can not 
be wholly eliminated in the alternating- 
current motor as we know it to-day. I 
would also call attention to possible inter- 
ference with telephone and telegraph lines 


which may result from the installation of 
an alternating-current trolley adjacent 
and parallel to such circuits. The tele- 
phone lines, having a metallic circuit, are 
more subject to electrostatic influences, 
the effect of which it is possible in some 
degree to eliminate. The telegraph lines 
having, however, a ground return may 
have developed within the circuits suffi- 
cient electromotive force to seriously affect 
the working of the instruments. A 
metallic return with the circuits fre- 
quently transposed, as is common in tele- 
phone practice, may prove an efficient 
remedy. An alternating control of the 
single-phase motors differs from that of 
direct current, in having a transformer or 
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compensator carried on the car as a 
medium for supplying the motors, instead 
of using the fixed voltage of the trolley 
line. The secondary windings are pro- 
vided with taps giving different voltage, 
and each point of the controller is, there- 
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THE AMERICAN INVASION OF CHINA. 
BY GEORGE W. K. HARTMAN. 


Much has been said and written con- 
cerning the American invasion of China 
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fore, an efficient running position, and, 
furthermore, additional taps may be pro- 
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and the Chinese boycott of American com- 
modities; but if his far-off cousin is as 


THE ‘‘CHINATOWN” OFFICE OF THE San Francisco GAs AND ELECTRIC COMPANY. 


vided in the secondary to give higher volt- 
age than the normal running potential. 
This higher potential serves to give a 
higher speed to the car for making up 
time or to compensate for any abnormal 
drop in the trolley voltage. 


wily and as quick to appreciate American 
methods and innovations as the China- 
man of San Francisco, then the danger 
is not very great. It did not take long to 
popularize the gas stove and incandes- 
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cent burner among’ them, and upon its 
heels, the electric light. They were so 
well received and the demand was so 
great that the San Francisco Gas and 
Electric Company found it advisable to 
establish an office in the heart of China- 
town. l 

Surrounded by queer Chinese nut-oil 
lanterns and curious oriental sights and 
sounds (and smells), the two electric 
signs, the one in Chinese meaning “The 
Old Company,” stand out oddly in the 
night. 

The interior view of the office shows the 
Chinese manager and one of his clerks. 
The office is conducted on modern Ameri- 
can methods, as the telephone would in- 
dicate. 

San Francisco’s Chinatown also boasts 
of its telephone exchange, with hundreds 
of subscribers and Chinese “hello” boys. 

Statistics for the city show that the 
.Chinese burn per capita more gas than 
the white population. 

Wireless Telegraphy and Ships in 

Distress. 

The following interesting communica- 
tion has been forwarded by the Atłantic 
DeForest Wireless., Company, giving a 
striking illustration: of the practicability 


and value of the equipping of vessels with 


wireless apparatus: 


(COPY.) 
Port Arthur, Texas, 
October 12, 1905. 
S/S “CAPT. A. F. LUCAS.” 
Mr. Hughes, 
42 Broadway, N. Y. 

Dear Sir:—On Monday morning Oc- 
tober 9th, at about 7 o’clock, I was listen- 
ing in when I heard the “City of Ever- 
ett” calling for assistance. I at once 
called them and ascertained their posi- 
tion. We found them in a sinking con- 
dition. We stood by them for twenty- 
nine hours, giving them some heavy planks 
and some iron bolts and sheltered them 
from the rough sea by standing between 
them and the wind. They at last suc- 
ceeded in pumping all the water out and 
proceeded to New York. We then started 
on our way to Port Arthur. 

The “Everett” had the door of the 
forward turret washed away on the for- 
ward hold. The only damage we received 
in that storm is one of my wires on the 
mast 1s broken. I can receive alright but 
it hangs crooked and better be fixed when 
we get to New York. Everything else 
is O. K. 

Yours truly, 


(sed.) ALBERT L. FIEIMBECKER, 
Operator. 


ELECTRICAL REVIEW 
LETTERS TO THE EDITOR. 


Incandescent Lamp Ratings. 
To THE EDITOR OF THE’ ELECTRICAL REVIEW : 
I wish to congratulate the ELECTRICAL 
Review on the thoroughly reasonable ar- 


“gument upon the present methods of rat- 


ing incandescent lamps. For a number of 
years the writer has given a great deal of 
attention to the candle-power rating of 
incandescent lamps. You will remember, 
without doubt, that the writer was the 
first one, apparently, to call the attention 
of the public and the technical press to the 
difference in the value of incandescent 
lamps by reason of the direction in which 
they deliver their light. To rate incandes- 
cent lamps by the readings taken in the 
direction in which the lamp delivers the 
most light, and not to consider the light 
emitted in other directions, is now accepted 
by almost all thinking people to be an 
error. There is, however, an inclination 
to adopt the mean spherical measurement, 
which would be practically as bad, for the 
reason that a room might be equipped with 
a lamp capable of generating and deliver- 
ing 1,000 candle-power, and yet the illumi- 
nation of that room not be at all satis- 
factory for ordinary purposes. A search- 
light, placed in a position in which the 
flux of light would be delivered through 
the window or directly upward, might not 
be as satisfactory, although the rating of 
the lamp itself were 1,000 candle-power, 
as the light delivered from an incandescent 
lamp delivering a flux of light equal to 
thirteen candles. 

During the past six years I have dis- 
cussed these matters with many of the 
leading professors of electricity and 


physics in the various universities, and 


find that in a majority of cases they agree 
that the useful light of the incandescent 
lamp is that delivered through the end 
of the lamp or within an angle of forty- 
five degrees therefrom. Dividing the area 
of the lamp into zones of fifteen degrees 
each, I believe that the proper rating of 
an incandescent lamp for ordinary pur- 
poses would be the mean quadrazonical 
candle-power; that is, the light delivered 
through the lower four zones, namely, at 
ninety degrees on the vertical, seventy- 
five degrees, sixty degrees and forty-five 
degrees, working toward the horizontal. 
A lamp might have a mean spherical 
rating of several hundred candle-power 
and still, as before stated, deliver the light 
in such a direction or be built in such a 
manner that certain obstructions would 
prevent the hght from doing any service 
on the objective plane. I have found in 
my experience that in many instances the 
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users of artificial light have provided a 
sufficient amount of light for their own 
satisfaction and comfort; and the in- 
stallation of reflectors simply increases the 
light upon the objective plane to a degree 
so much above that that can be utilized in 
vision that the light is as much wasted as 
it would be were it to be delivered upon 
the side walls, as in the past, when re- 
flectors have not been used. 

Practically all manufacturers of incan- 
descent lamps are recommending lamps 
that deliver the light down. They are 
getting away from the candle-power rating 
altogether. The recent advertisement of 
one of the largest manufacturers, calling 
attention to certain very efficient light 
units, does not make any claim of the 
horizontal distribution, but claims an ef- 
ficiency of two and one-half watts per 
candle-power, stating in the advertise- 
ment that the lamps should be designated 
by number and not by candle-power. Tt 
is a remarkable fact that this particular 
light unit, which consists of an tncandes- 
cent lamp with a reflector, does not de- 
liver light in any dircction at the effi- 
ciency of two and one-half watts, which 
is the efficiency claimed. If the unit, 
which I repeat, consists of an incandes- 
cent Jamp with a reflector, is measured 
horizontally, we find the efficiency con- 
siderably lower than three watts per can- 
dle-power. If the candle-power rating 
is taken vertically, then it is practically 
a one-watt-per-candle-power lamp, but 
there is no position in which this lamp 
will measure two and one-half watts per 
candle-power. 

The great fear that appears to exist 
among manufacturers of lamps is that 
the vertical light will be considered. I 
believe that all lamp specifications should 
provide that the mean lower hemispher- 
ical candle-power should not be greater 
than the mean horizontal candle-power. 
and from our viewpoint I believe it 
would be better yet to specify that the 
lower quadrazonical candle-power should 
not be greater than the mean horizontal 
candle-power. 

Incandescent lamps should be pur- 
chased in order to perform a certain pur- 
pose; that purpose being to produce satis- 
factory illumination with the least con- 
sumption of current in a certain length of 
time. The mean horizontal reading can 
not, under any condition, be correct, be- 
cause it would be ridiculous to advise 
users of lamps to use the lamp in a hori- 
zontal position except in a very few in- 
stances. The base would necessarily cast 
a shadow within the line of vision, and the 
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appearance of a lamp used in this posi- 
tion would be much against it. 

I have been advocating the useful-light 
type of lamp for six years. I am now 
more firmly convinced than ever that this 


ELECTRICAL REVIEW 


manufacturers agree that reflectors are 
an advantage, they, by this decision, 
acknowledge that the light upon the 
side walls is not necessary. I claim 


that this light, if unnecessary, should not 
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sulators under 180,000 volts, and the lines 
are caused by static and brush discharge 
of the ordinary blue or purplish color, un- 
accompanied by any yellow or power arc. 

Photograph No. 2 shows an insulator 
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type of lamp has advantages over those 
of other types. If the rays of light travel 
in direct courses, as they certainly do, 
and lamps have been delivering a suffi- 
cient amount of light on the objective 
plane to give entire satisfaction, it is ab- 
surd to claim that twice the volume of 
light, required upon the objective plane, 
where are situated the objects upon which 
one desires to concentrate his attention, 
should be thrown upon the side walls, 
where one only cares to rest the eyes. 
If the light delivered through the end 
of the lamp is sufficient by which to read, 
a similar quantity of light should cer- 
tainly be sufficient upon the walls. This 
is now acknowledged by practically every 
lamp manufacturer who has his salesmen 
recommend the use of reflectors, which 


be generated; that the current used in 
its production should be saved and that 
the illumination of the objective plane 
should be satisfactory with an even dis- 
tribution of light throughout the entire 
area to be lighted. 

I agree with you perfectly that a num- 
ber of small units placed high are much 
better than a smaller number of larger 
units. 

J. C. Fisu. 

Shelby, Ohio, October 9. 


Electrical Discharges Showing the 
Dark Flash. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

Your issue of September 2 contains a 
very interesting article on “dark flashes” 
of lightning, for the cause of which no 
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only change the direction in which the 
light is wasted. The human eye can only 
receive a certain volume of light without 
injury, and there are more eyes ruined 
by reason of too high a degree 
of illumination than by reason of 
an insufficient: illumination. When the 


satisfactory explanation has been offered. 
As an addition to this subject, we are 
sending several photographs of insulators 
under test, some of which show the same 
dark lines as are plainly seen on the 
photographs of lightning discharges. 
Photograph No. 1 shows two large in- 
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about which a heavy power arc is playing, 
producing the white fanlike effect, but at 
the right will be seen the “dark flash,” 
evidently not produced by ordinary dis- 
charge, since from photograph No. 1 it 
is evident such a discharge ought to re- 
produce the same color as the arc. 

Photograph No. 3 shows a curious mix- 
ture of light and dark lines, which it 
hardly seems could be static in any form 
since the insulator was thoroughly wet 
all over and approximately 200 kilowatts 
of energy was being expended in the are. 

Photograph No. 4 shows a Toronto- 
Niagara insulator under dry high voltage 
test, and plainly shows light and dark 
lines. 

Photograph No. 5 shows an ordinary 
insulator under wet test. No'ʻblack lines 
are in evidence. 

All the above photographs were taken 
practically instantaneously ; i. e., the cam- 
era was opened in the dark test cabin and 
potential quickly applied to the insu- 
lator, causing the arc to form and by its 
draught of current opening the primary 
circuit-breaker. 

THE Locke INsrraror Mra. Co. 

Victor, N. Y., October 17. 
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The Southeastern lowa Independent 
Telephone Association. 

The annual meeting of the Southeast- 
ern Iowa Independent Telephone Associa- 
tion was held at Fairfield, Iowa, October 
10, 1905. The presidential address was 
delivered by J. C. Thorne, of Fairfield. 
Following the roll call, papers were read 
as follows: 

“Reorganization,” S. S. Lichty, Vinton; 
“Clearing-House Methods,” Charles C. 
Deering, Boone; “Party Lines,’ W. D. 
Dunsmore, Oskaloosa; “Toll Lines and 
Service,’ Frank McNally, Washington; 
“Are Our Rates in Harmony with Our In- 
vestment??” Howard Herr, Ottumwa; 
“Our Association—What Is the Ideal ?” 
0O. H. Seifert, Eddyville; “What of the 
Future?” J. S. Bellamy, Knoxville. 


672 


Electric Smelting in Canada 


The Canadian Manufacturer prints the 
following interview with Doctor P. L. T. 
Heroult, the French metallurgical expert, 
who is now visiting the Dominion: 

“In ten years Canada will have become 
a great metallurgical country. You will 
see an iron industry in this Dominion 
larger than in any other country in the 
world. Canada will yet furnish to the 
world its iron supply. It will be just the 
same with iron as with wheat. A decade 
from now Canada will outstrip all other 
countries in wheat growing. The pro- 
duction of iron at a cheaper rate than it 


can be made elsewhere will cause Canada 


to take a similar position as far as iron 
is concerned.” 

The foregoing prophecy was made, not 
by a Canadian, but by a visitor from 


France, Dr. P. L. T. Heroult, technical 


director of the French Electrometallur- 
gical Society, which has immense works 
at La Praz, France, where aluminum and 
steel are produced. Doctor Heroult is 
perhaps the best living authority on the 
smelting of iron ores and the manufacture 
of steel by the electric method. He has 
invented the process which is named after 
him. Two great plants for the refining 
of steel by the Heroult process are in 
course of construction, one in Germany 
and the other at Syracuse, N. Y. The 
latter is being erected by the Holcomh 
Steel Company, which has obtained a 
license from Doctor Heroult to use his 
invention. The cost of the works will be 
$1,000,000, and the output will be from 
eighty to one hundred tons daily. The 
company purposes to manufacture tool 
steel and also high-class billets. The Hol- 
comb company will be the first concern 
on the American continent to use elec- 
tricity in connection with the making of 
steel. It will be produced by the ordinary 
method, and the electricity will be applied 
to a purifying or refining process. 

The great metallurgical expert will not 
give all his time to the Syracuse enter- 
prise. He has undertaken to superin- 
tend experiments in the making of pig 
iron and steel at a plant which is now in 
course of construction at Sault Ste. Marie, 
and for which narliament, on the Hon. 
Frank Oliver’s recommendation, voted 
$15,000. Associated with him will be 
Doctor Haanel, superintendent of mines. 
It was on Doctor Haanel’s advice that 
the Hon. Clifford Sifton, when minister 
of the interior, despatched a commission 
to Europe to study and report upon the 
electric process of smelting ores and mak- 
ing steel. Doctor Ifaanel personally con- 
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ducted the commission, which was fraught 


with great consequences to Canada. 
FEASIBILITY OF THE NEW METHOD. 
When the commission reported upon 

the feasibility of the electric method there 

was a universal demand from all parts 


of the world for the report, which received 


the highest commendation from scientific . 


authorities. From that date public in- 
terest in electric smelting became in- 
tensely keen, and plants for the utiliza- 
tion of the new method were started in 
various countries. In Europe and in the 
United States, where fuel is cheap, the 
ordinary processes can be utilized for re- 
fining. In the extreme west of Canada 
fuel does not cost much, but in the inte- 
rior the price is prohibitive. This is es- 
pecially true of Ontario and Quebec, 
where there are immense deposits of mag- 
netite. These ore bodies have long re- 
mained undeveloped because they could 
not be economically treated. But in their 
vicinity is water power in abundance, and 
that means cheap fuel. Doctor Heroult 
has smelted magnetite by electricity, and 
it is a success. He is reasonably sure we 
can produce pig iron and a high-grade 
steel here. But to make certain beyond 
all peradventure, and to ascertain all the 
facts that can be learned in connection 
with electric smelting experiments for six 
months, will be conducted at the “Soo” 
in a plant of special design and construc- 
tion. Doctor Heroult thinks that under 
favorable conditions pig iron can be made 
for $10 per ton, while steel will cost 
only about $4 per ton more to produce. 
This means a saving of several dollars as 
compared with the cost of producing pig 
iron and steel elsewhere. But even if the 
cost were the same as in other countries 
it would mean great things for Canada. 
When asked what the successful smelt- 
ing of iron ores would mean to Canada, 
Doctor Heroult said: “Pig iron is the 
basis for structural and other steel. At 
present Canada expends $50,000,000 and 
$60,000,000 in buying steel abroad. The 
idea ought to be to make that steel in 
this country out of Canadian material by 
the aid of Canadian water power and 
Canadian labor. Even if the cost of mak- 
ing iron and steel here should only equal 
the cost elsewhere you would keep in 
Canada the money you now send abroad. 
But we expect the cost of manufacture 
will be less here. Think of what it means. 
The retention in Canada of $60,000,000 
now yearly spent abroad, the supplying 
of the new demand for steel rails, struc- 
tural steel and other classes of the prod- 
uct which have arisen in consequence of 
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the country’s development, the profitable 
sale of your surplus products in foreign 
markets, and the creation in this country 
of numerous other industries more or less 
dependent upon iron and steel. As to 
the iron resources of this country, from 
all that I, can learn, they are vast indeed. 
In Sweden the quantity of ore is suffi- 
cient to supply the markets of the world 
for one hundred years. If we were to 
compare the quantity in Canada with 
that in Sweden I should say Canada has 
three times as much.” 


The New Ocean Liner Amerika. 

The Hamburg - American Line has 
placed in commission its new liner, the 
Amerika, built at the yards of Harland 
& Wolff, Belfast, Ireland. This ship has 
a length of nearly 700 feet overall, a 
breadth of seventy-four feet six inches, 
and a depth of fifty-three feet. Her dis- 
placement is about 42,000 tons, and her 
gross tonnage about 23,000 tons. Loaded, 
she carries 16,000 tons of cargo. She has 
accommodations for 3,400 passengers, and 
carries a crew of 600, making a total ca- 
pacity of 4,000. The ship is provided 
with the most modern and luxurious 
staterooms and lesser accommodations, and 
there is an à la carte restaurant as an 
adjunct to the regulation service. 

One of the most recent innovations in 
ship architecture is the use of the elec- 
tric passenger elevator. The Amerika 
is the only ship afloat with a passenger 
elevator, and this elevator serves the five 
decks of the ship. 

Other features of the new ship include 
Marconi wireless telegraph apparatus, 
stateroom, telephone service, electric baths 
and a system for communicating through 
the water between the ship and the shore. 
By the use of this system the navigator , 
can find, by bell signals, the location of 
lightships and lighthouses, regardless of 
weather conditions. A system for clos- 
ing the water-tight bulkheads is also in 
use. By pushing a button on the bridge, 
it is possible, in a few seconds, to close 
the water-tight doors of every compart- 
ment into which the hull of the ship is 
divided. Protection against fire is pro- 
vided by the newest extinguishing system 
—that of forcing sulphuric acid gas into 
the threatened premises, smothering the — 
flames. 

The Amerika is driven by Harland- 


Wolff quadruple-expansion engines of 
over 15,000 horse-power, built on the 
balanced principle. 

The Amerika made her first trip last 
week, arriving at New York, Friday, 
October 20. 
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Electrical Patents. 


Charles E. Egan, of Chicago, Ill., has 
assigned by mesne assignment the entire 
interest in a patent obtained by him on 
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height of the trolley conductor without 
liability of disengagement therefrom. It 
is also the object to provide means for 
raising and lowering the trolley and its 
support and for ensuring good contact 


f T liano tinii unin J 
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TELEPHONE System. 


a telephone system to the Egan Electric 
and Telephone Manufacturing Company, 
of Petersburg, Ill. (801,778, October 10, 
1905). The invention relates to im- 
provements in telephone systems in which 
a number of telephones are arranged on 
a single circuit, and the object is to pro- 
vide a simple means whereby the operator 
at the central station may cut out the 
coil and bell circuits of all the interme- 
diate telephones while conversation is held 
between two subscribers at the remote 
stations, thus reducing the resistance in 
the talking-circuit. In carrying out the 
invention, a circuit controller is employed 
comprising a metal plate adapted to form 
part of the circuit. Chambers are ar- 
ranged in the circuit and have corrugated 
expansive inner walls. Swinging rods 
have connection with these walls, and are 
adapted to operate a circuit controller. 
Heat coils are located in the chambers, 
and means are provided at a central office 
for controlling the heat coils. 

A trolley and trolley support has been 
devised and patented by Harry P. Davis, 
of Pittsburg, and Christian Aalborg, of 
Wilkinsburg, Pa., assignors to the West- 
inghouse Electric and Manufacturing 
Company (801,225, October 10, 1905). 
The object of the invention is to provide 
a trolley which will successfully collect 
the current from a trolley conductor when 
the car to which it is attached is propelled 
at a high speed and which will auto- 
matically adjust iteelf to variations in the 


between the trolley and the trolley con- 
ductor, which may be controlled from the 
motorman’s cab. In the embodiment of 
the invention, a frame is pivotally sup- 
ported at one end, and a trolley bow is 


TROLLEY AND TROLLEY SUPPORT. 


pivotally supported upon the free end of 
this frame. A fluid-pressure actuated pis- 
ton is provided, also connections between 
this piston and the frame and between 
the piston and the trolley-bow; each of 
the connections having a resilient element 
whereby the trolley structure is yieldingly 
supported to accommodate it to different 
elevations of the trolley conductor. 
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An improvement in that class of de- 
vices known as “rosettes,” which are in 
the nature of insulating blocks adapted 
for attachment to the ceiling or wall and 
provided with means for connecting elec- 
trical circuits and also fuse wires for 
safety purposes, is the invention of James 
A. Mebane, of South Boston, Va. (800,- 


ELECTRICAL ROBETTE. 


586, September 26, 1905). In the rosette 
disclosed in the present invention, a cap 
is employed which is provided with V- 
shaped ribs extending from the centre out- 
ward to a point near the periphery, and a 
V-shaped point extending inward from 
the periphery and lying between the first 
named ribs, thus forming a circuitous pas- 
sageway for the fuse wires. 

The General Electric Company con- 
trols a patent on a control apparatus, 
granted to George H. Hill, of Schenec- 
tady, N. Y. (801,239, October 10, 1905). 
The invention relates particularly to con- 
trol apparatus for electric motors, com- 
prising a plurality of individual switches 


CONTROL APPARATUS. 


or contacts, some of which are arranged 
to be actuated in automatic progression. 
A plurality of electromagnetically actu- 
ated main switches are provided, and a 
normally open and a normally closed 
auxiliary switch is arranged in the actu- 
ating circuit of one of the main switches. 
A connection is arranged between another 
nain switch and the normal open aux- 
iliary switch, whereby the latter is closed 
when the main switch closes. A connec- 
tion is also located between the latter main 
switch and the normally closed auxiliary 
switch; whereby the latter switch opens 
and closes when the main switch closes. 
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Choke Coils. 

This one of a series of articles on pro- 
tective apparatus, by Mr. N. J. Neall, 
deals with choke coils used as auxiliaries 
to lightning arresters or other high-voltage 
discharging devices. Choke coils are made 
in two forms—spiral or helical. The 
former is the one most frequently met 
with, as it gives the greatest proportional 
effect. A recent investigation into the 
properties of choke coils has shown that 
the greater part of the choking action Is 
due to skin effect. It was found that with 
fifty feet of wire, No. 8 and No. 9, that 
about eighty per cent of the choking action 
was due to skin effect, and about twenty 
per cent to the inductance of the wire. 
For larger wires this result would be mod- 
ified. The greatest choking action is ob- 
tained from coils using relatively small 
wire in a maximum of length and a flat 
spiral form. A new type of coil brought 
out by the General Electric Company has 
a helical form, contracted at the centre. 
It is thought that this contraction adds to 
the inductance of the coil. An important 
requirement of a large choke coil is that 
it shall possess sufficient surface of ventila- 
tion to keep the insulation unimpaired 
by heating. It must also have the insula- 
tion so placed as absolutely to prevent 
side flashes at the time of the disturbance. 
A Westinghouse coil recently designed 
with these objects in view has a flat form, 
the several lavers consisting of numbers of 
small wires, each layer being separated 
from the adjacent ones by insulating strips 
arranged so as to leave an air space be- 
tween the turns. During an investigation 
of static phenomena, made by Mr. P. 
H. Thomas, it was found that switching, 
short-circuits, grounds, ete., produce a 
strain on the terminals and transformers 
and other apparatus. For this reason it 
has become customary to introduce choke 
coils into the leads to the apparatus, rather 
than in the line wires. A new type of 
choke coil recently brought out by the 
Westinghouse company, intended for high 
voltages, is wound in flat form and sub- 
merged in oil. In addition to this coil 
there is a high-voltage condenser. In use, 
two coils are placed in the two line wires, 
and two condensers are connected directly 
across the wires, their intermediate point 
being carried to the ground. This ar- 
rangement secures the effect of a larger 
coil, and a consequent reduction of strain 
on the transformer terminal. Tests show 
a very great gain in the use of the con- 
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denser. In fact, disturbances set up by 
short-circuiting the system were only 
about one-eighth as great as when the ap- 
paratus was not inserted in the circuit.— 
Abstract from the Electric Journal (Pitts- 
burg), October. 
A 

Apparatus for Dissipating Fog and Smokes. 

M. A. Breydel here discusses briefly his 
investigation into the dissipation of fogs 
by means of electrical discharges. It was 
found that a fog containing dust or smoke 
is more easily precipitated than one con- 
sisting of pure water. It is supposed that 
the solid particles are more easily charged 
by a radiator, and are then propelled away 
from it, precipitating any particles of 
vapor they may collide with. It was found 
that the best type of radiator is one con- 
sisting of a bundle of spikes, similar to 
the Melsen lightning-rod tip. With these 
radiators a sphere some metres in diam- 
eter can be cleared in a few seconds. For 
practical uses it is suggested that the 
radiators might be mounted on lamp- 
posts along the streets. The apparatus 
required is inexpensive, and the power 
necessary is small. The latter may be 
furnished to the radiators from a static 
machine driven by a motor; or, better, 
from a small transformer, itself fed from 
the alternating-current lighting circuit, 
and mounted in proximity to the radiator. 
The two terminals of the high-voltage 
side of this transformer should be con- 
nected to two radiators. Where a dissi- 
pating system is to be carried on ship- 
board, the radiator should be mounted on 
a mast inclined forward from the bow 
of the vessel at an angle of about forty- 
five degrees. The same system is applica- 
ble to trains.—Translated and abstracted 
from I’ Éclairage Électrique (Paris), Sep- 
tember 23. 

A 
A Large Electric Crane. 

A description is given here of a mam- 
moth erane which has been erected at 
Durban, Natal, for handling large con- 
crete blocks which are to be used in build- 
ing a sea wall. The crane has a travel 
of 1,435 feet. The width of the span is 
135 fcet. It lifts twenty tons at the rate 
of ten feet per minute. The traveler that 
runs on the top of the gantry weighs over 
ninety tons, and is equipped with four 
motors working at 500 volts. These 
motors have been specially designed for 
crane work, and run in either direction 
without requiring shifting of the brushes. 


The controllers are of the railway type, 
and the conducting cables are lead- 
covered. Current is collected by the 
traveler from two trolley wires supported 
on brackets fixed on the inside of the 
gantry, immediately. under the rail. The 
hoisting motor is rated at twenty horse- 
power, the cross-traverse motor at twelve 
horse-power, and two forty-horse-power 
motors are mounted, one at each end of 
the traveler, for the longitudinal travel. 
These motors are so arranged that they 
will give six speeds of travel from 100 to 
300 feet per minute. All the motors have 
gravity brakes connected in series with 
their fields. In addition, the hoisting 
motor has both foot and hand brakes. The 
crane itself weighs about ninety-five tons, 
and the height from the ground to the 
rail is twenty-two feet—Abstracted from 
the Electrical Review (London), Octo- 
ber 6. 
A 


The Calculation of Mean Spherical Candle- 
Power. 

A simple method of calculating the 
mean spherical candle-power is described 
here by Mr. Launcelot W. Wild. The ac- 
curacy obtainable depends on the number 
of angles at which the measurements are 
taken, but an accuracy of about one-half 
per cent can be obtained from measure- 
ments taken every thirty degrees. In the 
usual method of computing the mean 
spherical candle-power from angular 
measurements, a curve is constructed on a 
base equal to the diameter of a circle, and 
the ordinates are the several candle-power 
measurements. This area is then in- 
tegrated, and the average value is taken 
as the mean spherical candle-power. It 
is simpler, the author holds, to compute 
separately the areas of these several trape- 
zoids. This can be done without coustruct- 
ing the figure by taking the average of ad- 
jacent measurements of candle-power and 
using a proper multiplying factor, which 
factor consists of one-half the difference 
between the sines of the two angles at 
which the measurements were made. 
These multiplying factors are given in a 
table for every thirty degrees, every fifteen 
degrees and for every ten degrees. In all 
cases the sum of the multiplying factors is 
unity. The chief error in this method 
is made at the angles of plus and minus 
unity, but since the areas here are small, 
the error is slight. Since the sum of the 
multiplving factors is always equal to 
unity. the error due to a true spherical dis 
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tribution of light would be nil. On the 
other hand, with an irregular distribution, 
such as that given by an arc lamp, the 
error might be considerable. The method, 
however, is not put forward as suitable 
for use with arc lamps, but merely for de- 
termining quickly the mean spherical can- 
dle-power of incandescent lamps.—A0b- 
stracted from the Electrician (London), 


September 29. 
é 


The Ratio between Thickness and Dielectric 
Strength of High-Tension Insulating 
Materials. 

In a previous article, Mr. C. Kinzbrun- 
ner discussed methods of testing insula- 
tors for dielectric strength, and explained 
the system which he had adopted in order 
to obtain satisfactory and concordant re- 
sults. In this article Mr. Kinzbrunner 
gives the results of an investigation made 
to determine the relation between dielec- 
tric strength and thickness of insulation. 
The tests were carried out in the manner 
described in the previous article. Many 
samples of material were obtained and 
tested between flat electrodes with round 
edges. The pressure of the electrode was 
one-quarter kilogramme per square centi- 
metre. The alternating voltage employed 
was nearly sinusoidal. The frequency of 
the alternating current was between twenty 
and seventy-five cycles per second. The 
temperature was about seventeen degrees 
centigrade, and the humidity was about 
seventy per cent. The time of testing 
was fixed according to the quality and 
thickness of the material. Results of a 
large number of tests are given. The ma- 
terials were not previously dried, and the 
relation between the dielectric strength 
and thickness of the material was found 
to follow approximately a quadratic law. 
It was found that with pressboard of 
given thickness, the dielectric strength 
varied with the square of the number of 
layers. With paper, dielectric strength 
seems to vary directly as the number of 
layers. With very fine paper, the curves 
are practically straight lines, and become 
more and more bent the thicker the paper. 
Varnished paper was found to follow 
closely the performance of ordinary paper. 
Impregnated paper—that is, paper which 
has been soaked in an insulating liquid— 
behaves nearly as thin paper; that is, the 
dielectric strength is proportional to the 
number of layers of paper, and, for a 
single layer, proportional to the square 
of the thickness of the material. The 
following laws are deduced from this 
work: the dielectric strength of most in- 
sulating materials—Para rubber excepted 
>—is proportional to the square of the 
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thickness. The dielectric strength of in- 
sulating materials—paper excepted—con- 
sisting of several layers of the same ma- 
terial, is nearly proportional to the square 
of the number of layers.—A bstracted from 
the Electrician (London), September 29 
and October 6. 
a 
Electricity in a Match Factory. 


A very complete description is given 
here by Mr. G. P. Low of a large match 
factory situated at Chico, Butte County, 
Cal., and owned by the Diamond Match 
Company. The electric drive has been 
adopted throughout the factory, but its use 
involves nothing particularly new. In the 
engine room there are two horizontal 
engines, each directly connected to a 400- 
kilowatt generator of the Bullock type, 
which furnishes current at sixty cycles, 
three-phase, 440 volts. The exciting cur- 
rent for the generators is supplied from 
a fifty-horse-power motor-generator set. 
There is, in addition, an auxiliary unit 
consisting of a horizontal engine direct- 
connected to a seventy-five-kilowatt Bul- 
lock three-phase generator. The special 
applications of the electric motor in this 
factory are in handling lumber and fuel. 
Fifty horse-power in induction motors is 
used in handling the lumber. A twenty- 
horse-power motor is employed to unload 
the green timber from the flat cars. A 
twenty-horse-power motor reloads the 
dried timber on cars as it is taken from 
the kilns, and a ten-horse-power equip- 
ment unloads the green lumber from the 
cars prior to its distribution in the yards. 
The unloader for handling the lumber as 
it is taken from the cars consists of a mov- 


. able apron, counterbalanced so that it can 


be accommodated to the height of the pile 
of lumber. This is approximately twenty- 
five feet wide, and carries four sprocket 
chains with steps, which travel in a di- 
rection at right angles to the length of the 
car. The car, as well as the unloading 
machine, together with the transfer cars, 
tables and tracks, is roofed in. The lum- 
ber is carried up this apron at a speed of 
120 feet a mimute to the sorter’s table, 
where it is sorted by lengths into the 
proper one of nine channels. The plank 
is stood on edge in these channels, and is 
carried forward on rollers to a table, 
where it is dumped in front of the proper 
kiln car. The dried lumber, as it comes 
from the kilns, is handled in a similar 
way, with the exception of the sorting 
process. When the lumber is not to be 
dried at once, it is unloaded from the 
car by an apron machine of a different 
type. This carries the lumber down a 
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long distributing table, from which it is 
taken and stacked. The fuel employed in 
the factory is sawdust and wood scrap. 
This is supplied to the boilers by a blower 
system, belt-driven by electric motors. 
The system is driven by three motors— 
one rated at 100 horse-power, one at forty 
horse-power and one at thirty. These 
drive, respectively, a thirty-six-inch, a 
twenty-inch and an eighteen-inch blower. 
In the planing mills all motors are lo- 
cated in the basement. A 200-horse- 
power motor is belted to the main counter- 
shaft; a seventy-five-horse-power motor 
drives the band re-saw, and a twenty- 
horse-nower motor drives the sandpaper- 
ing machine. There are a number of 
other motors rated from forty to twenty 
horse-power. In the machine shop there 
are two forty-horsepower motors, one 
driving the main countershaft, and the 
other a 220-volt, direct-current generator 
for supplying current for the shop crancs. 
There are two cranes, one able to lift 
ten tons, and the other, fifteen. The light- 
ing load of the different factories at pres- 
ent in operation amounts to about 100 
kilowatts. Two new factories are now bc- 
ing erected, in which will be installed 
over 400 horse-power in additional motors. 
By the time these have been put into 
service, the total power-load will reach 
about 1,150 horse - power.—A bstracted 
from the Journal of Electricity, Power 
and Gas (San Franctsco), October. 


The International Exposition at 
Milan, Italy. 

In order to appropriately celebrate the 
completion of the Simplon tunnel, an in- 
ternational exposition, under royal pat- 
ronage, will be held in Milan, Italy, from 
May to November, 1906. Practically all 
of the European countries and several of 
the Asiatic nations will participate offi- 
cially. In the transportation section, 
retrospective exhibits will show the his- 
torical development of the various modes 
of travel. The dominant feature will be 
motion. All products, as far as possible, 
must be shown in connection with the 
processes, thus filling the halls with mov- 
ing exhibits. One large building will con- 
tain all forms of welfare work, grouped 
under several heads. 

Milan is the centre of the most pro- 
ductive section of Italy. Its population 
is 1,500,000, while Lombardy, no part of 
which is more than three hours distant, 
has more than 5,000,000 inhabitants. 
Genoa, the port of entry, is less than 100 


miles distant. The cost of transporting 
exhibits from the United States will be 
comparatively small. Terms for space 
and other information will be given on 
application to J. H. Gore, George Wash- 
ington University, Washington, D. C., or 
L. S. Ware, 54 Rue de la Bienfaisance, 
Paris, France. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


Some very unusual and striking adver- 
tising has been running during the last 
few wecks in the daily papers of Boston, 
Mass. As it lends itself to commendation 
to an unusual degree, we reproduce here- 


ELECTRICITY 


Of all the power devel- 
oped by steam in Boston 
50 per cent is used to 
drive shafting and belting 
—dissipated, wasted, be- 
fore the work of the ma- 
chine begins. Think of it! 
All the money paid for the 
coal which makes that 
wasted part of the power 
might as well be thrown 
into the sea for all the 
good it does. With elec- 
tric power, you use what 
you need, when you need 
it, where you need it. A 
turn of the switch puts it 
there. 

Have you learned to be 
power-wise ? 


The Edison Electric Illuminating Co. 
3 Head Place, Boston 


with some of the advertise:nents exactly 
as they have appeared. 

The salient feature of this advertising 
is that it possesses great simplicity, com- 


bined with strength, and it has elicited. 


a large amount of favorable attention in 
and about Boston because it is entirely 
different from any other advertising that 
has ever appeared in the Hub. Adver- 
tising of this character can not but mzke 
not only converts for electricity in its va- 
rious branches, but it is believed this form 
of advertising can not fail to aid in 
strengthening the bonds between the pub- 
lic and large corporate interests. This 
consideration should be a factor of the 
greatest importance in any up-to-date cor- 


poration advertising. It is free from any 


taint of cheapness or overstatement, and 
the truthful tone underlying and pervad- 
ing the entire series of advertisements 


will make new friends for the Edison 
Electric Illuminating Company. 

The designing of this series of adver- 
tisements was in the competent hands of 
Mr. Converse D. Marsh, who is the adver- 
tising adviser of the Boston company. 

The preferred positions, that is, the 
most prominent positions in each of the 
papers in which the publicity is running, 
have been secured, and the advertisements 
have been carefully selected with refer- 
ence to the clientele of each of the news- 
papers employed. 

The days of the week on which these 
advertisements were inserted have also 
been carefully looked into, preference be- 
ing given to the evening papers on Mon- 
days and Saturdays, while the insertion 
of any advertisements on Sundays has 
been avoided. 

The theory in the method underlying 
the employment of the evening papers is 


ELECTRICITY 
in your home will just 
about cut out the fire haz- 
ard. Lace curtains and 
light weight draperies are 
not endangered by the 
Electric Light. Yet the 
lamps will glow wherever, 
whenever, you want them, 
bringing light into any 
dark places. Have you 
learned to be light-wise ? 


The Edison Electric Illuminating Co. 
3 Head Place, Boston 


that on Monday afternoons the afternoon 
papers are read with unusual interest, 
since there has been no issue of them for 
the forty-eight hours preceding the Mon- 
day issue. The Saturdav editions of the 
evening papers have been selected because 
this day’s issue is always a good home 
issue. 

The Sunday papers have been avoided 
by reason of their blanket form, and the 
fact that the electrical advertisements do 
not occupy large space. Mr. Marsh he- 
lieves that a small advertisement should 
be omitted, if possible, on Sundays, un- 


less it has special reference to business to 
be secured on Monday, or there is some 
other special reason for the employment 
of the Sunday editions. 

The morning papers are used on differ- 
ent days of the week with the exception 
of Monday, so that every other working 
day of the week finds the Boston Edison’s 
advertisement in at least one paper. 

The value of the campaign is illustrated 
by its being copied elsewhere; but in or- 
der to avoid errors, the central station 
should be very sure that the form of ad- 
vertising it adopts is particularly adapted 
to the locality in which it is to appear. It 
would not do to recommend this particular 
form of advertising in, say, San Fran- 
cisco, nor can any form of advertising be 
adopted until careful consideration is 
given to the bulk of the advertising ap- 
pearing in the newspapers of any one 
city. The idea should be, in newspaper 
advertising, not only to carry force and 
conviction, but to have the layout and 
general artistic or mechanical features 
strikingly different from the mass of ad- 
vertising in the mediums used, in order 
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—Your name—the name 
of your product—will be 
simply burned into the 
consciousness of every 
passer-by if an Electric 
Sign is working for you 
after dark. The bright- 
est streets are the busiest 
streets—the lightest stores 
the busiest. 

Have you learned to be 
'sign-wise ? 


The Edison Electric Illuminating Co. 
3 Head Place, Boston 


that the dissimilarity may seize the wan- 
dering eye. 

But, when you have secured that eve, 
avoid all exaggerated statements as care- 
fully as you shun an exaggerated display 
or “circus” type and methods, if you 
would command the respect of, and con- 
vince the reader of the advertising. 
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InpDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Insulator Pin. 
The Locke Insulator Manufacturing 
Company, Victor, N. Y., has recently 
placed upon the market a new pin which, 


New IN8SULATOR PIN. 


for iron wood pole construction, is con- 
sidered an advance over the ordinary 
malleable iron truss. 


OUTLINE OF INSULATOR AND New PIN. 


As shown, the pin as a whole consists 
of an iron base and central steel bolt, the 
top of the bolt being webbed to facilitate 


the cementing on of the insulator, the 
bottom being threaded to allow firm at- 
tachment to the cross-arm. That portion 
of the bolt immediately under the web, 
the lower ends of which are machined so 
as to form a perfect seat upon the base, 
is threaded to fit a similar thread in the 
base, thus intimately uniting the two parts 
of the pin. 

Upon any other type of pin the manner 
of application of forces depends upon the 
direction of the forces acting on the in- 
sulator. However, in this method of con- 
struction, all forces, no matter how ap- 
plied to the insulator, are always resolved 
into tensional and compressional upon the 
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SECTION OF INSULATOR AND NEw PIn. 


same parte; that is, the central steel bolt 
is always under tension, while the support- 
ing iron base is always in compression. 
At the very top of the bolt, where the stiff- 
ness of the bolt must be depended upon, 
maximum strength is secured by webbing 
and firmly securing the webbed portion 
upon the base by means of the thread. 
Attachment is made to the cross-arm 
in the ordinary way, and under no condi- 
tion can the pin become loosened without 
being visible to the inspector from below. 
A modification of this type of pin pre- 
sents a novel solution of the pole-top pin 
proposition for, as will be seen by ref- 
erence to the illustration, the addition of a 
special nut allows of its ready application 


to the pole-top with none but the simplest 
tools. 

This type of pin is the result of con- 
siderable work along the line of pin con- 
struction, and when the uncertainties of 
malleable iron are taken into consideration 
its advantages, the maker believes, become 
apparent. 
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Some New Electric Signs. 
The Haller Machine Company, 127 
Fulton street, Chicago, Ill., is the de- 
signer and builder of a line of attractive 


LETTERED SHIELD. 


electrical signs modeled to suit the ordi- 
nances of the city of Chicago. 

During the last five years the electrical 
sign business has grown with leaps and 
bounds. The underwriters and city in- 
spection departments have watched the 


OLD ENGLIsH LETTERED TABLET. 


growth of this part of the electrical busi- 
ness, and in many cities there have been 
passed ordinances compelling the manu- 
facturers to limit their apparatus to the 
specifications which have been consid- 
ered safe by the authorities under whose 


SCRIPT LETTERED SIGNBOARD. 


jurisdiction the placing of signs and the 
wiring of this form of apparatus might 
come. That these signs can be built ac- 
cording to such specifications, and pre- 
sent an attractive appearance, is evidenced 
by the exhibit of the Haller Machine 
Company. 
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The Blake Signal System. 

At the recent railway convention at 
Philadelphia, Pa., one of the exhibits 
which attracted a great deal of favorable 
recognition from street railway managers 
was the Blake signal system for electric 
and steam railroads. This system is man- 
ufactured by the Blake Signal and Man- 
ufacturing Company, 246 Summer street, 
Boston, Mass. The system is in no wise 


intended as an automatic block system, 
but it is ingeniously adapted to provide 
a method by which the despatcher can 
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tem is such that the despatcher can set a 
signal against a car at selected points, the 
conductor, upon seeing this signal, call- 
ing up the despatcher and receiving in- 
structions direct. ‘This makes it possible 
to keep a car running by the regular sid- 
ings, and gives the despatcher direct con- 
trol over the movement of any of the cars 
on the system. 

It is not only in the direction of me- 
chanical simplicity, however, that this sys- 
tem is so attractive. Tha method by 
which the signals are controlled is one 
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of signals for the market. The signals, 
as turned out to-day, are essentially simi- 
lar to those originally used on the Boston 
& Worcester Railway. They have, how- 
ever, been improved in certain details of 
mechanical and electrical construction, 
and standardized so that all parts are 
readily removable or interchangeable. 
The apparatus consists of despatcher’s 
office equipment, shown in Fig. 3, and the 
line semaphore signals, each signal con- 
taining an electromagnet and pendulum. 
These are exhibited in Fig. 1 and Fig. 


Fic. 1 AND Fig. 2.—SEMAPHORE IN VERTICAL POSITION, AND SEMAPHORE IN HORIZONTAL Position, BLAKE SIGNAL SYSTEM. 


signal his cars at any desired point, and 
communicate by telephone the necessary 
way orders. 

Already electric railways have made 
use ofthe telephone as an adjunct to the 
traffic department. In most cases, how- 
ever, it has been necessary for the car 
to stop at each telephone box and for 
the conductor to call up the despatcher’s 
office and ask for instructions. If the way 
be clear, and if there are no instructions 
for the car, this is obviously a waste of 
time, and an imposition upon the passen- 
gers. The car mileage is also cut down, 
and in several ways this system has been 
regarded as inefficient. 

The function of the Blake signal sys- 


of the features of the system. The mech- 
anism of the signal is entirely independ- 
ent of the telephone apparatus. ‘The idea 
upon which the system is based occurred 
to Mr. C. C. Blake, vice-president and 
general manager of the company, in 1903. 
Mr. Blake made use of different lengths of 
pendulums energized by electromagnets, 
for obtaining signals that could be select- 
ively operated from a central office with- 
out a complicated system of wiring. The 
Boston & Worcester Railway was the first 
road to establish this signal system. 
After watching the behavior of the sig- 
nals for a year, it was decided to make 


up special tools and to create extensive 


shop facilities for turning out a number 


2. These signal pendulums vary in 
length, and each one corresponds in length 
to one of the pendulums in the despatch- 
er’s office. The despatcher’s office equip- 
ment consists of a desklike box contain- 
ing pendulums of different lengths and 
platinum contacts, which are made and 
broken by the swing of the pendulum at 
intervals varying with their length, and 
capable of transmitting corresponding im- 
pulses over the line (consisting of a single 
bare iron wire) which influence only that 
signal on the line which the despatcher 
desires to operate. 

The basic principle of the signals is 
that the time of vibration of the pendu- 
lum varies with its length; therefore, if, 
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at some central point, such as a des- 
patcher’s office, a pendulum is put in vi- 
bration, as it opens and closes an electric 
circuit, impulses will be set up in that cir- 
cuit synchronous with the vibrating pen- 
dulum, and depending upon the length of 
the pendulum. On only one signal, how- 
ever—that one whose pendulum is of the 
same length, and therefore synchronous 
with the vibrating pendulum in the des- 
patcher’s office—will these magnetic im- 
pulses be of a proper period to be cumu- 
lative in effect. This cumulative effect 
will swing the pendulum in an ever- 
increasing arc of vi- 
bration. The pendu- 
lum which is receiving 
the cumulative effect 
of the synchronous vi- 
brations reaches a cer- 
tain amplitude and 
mechanically trips a 
lock, releasing a three- 
foot semaphore arm, 
which falls to the hori- 
zontal position by 
gravity. Having 
reached a horizonta! 
position, this sema- 
phore closes the local 
signal lamp circuit, 
and also closes a 
shunt to ground on the 
signal line, causing a 
sounder to be affected in the despatcher’s 
office, and notifying him of the fact that 
the signal has operated. 

The manufacturers claim that when the 
signal is properly set up and adjusted, it 
is impossible for any signal to be operated 
other than the one selected. There is a 
positive answer back to the despatcher, in- 
dicating that the semaphore arm has been 
set in the horizontal position, so that until 
the arm has reached an angle of about 
forty-five degrees, it is impossible for him 
to get this answer, and the danger of a 
false signal is eliminated. 

The power for operating the signal is 
obtained entirely through the despatcher’s 
office, and there is no local circuit at each 
signal other than the signal lamp circuit. 
There are no electrical contacts in series 
with the operating magnets at the various 
signals. The signal line is electrically 
continuous throughout from the despatch- 
er’s office to the return circuit at the end 
of the line. If one signal lamp burns out, 
a second lamp is automatically cut in cir- 
cuit. The second lamp is in an inter- 
rupted circuit, and gives a flashing light, 
so that any crew can report this detail 
and a new lamp may be put in at once. 
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Patents for Circuit Protective 
Apparatus. 

Fourteen patents have recently been 
issued to Charles A. Rolfe, bearing date 
of October 3, 1905, and these have been as- 
signed to the Rolfe Electric Company, 
Rochester, N. Y. The patents are all 
for electric circuit protective apparatus. 

Two of these, Nos. 800,822 and 800,825, 
are for enclosed fuse devices; and the re- 
mainder are for sneak current arresters, 
which have become generally known as 
electrical circuit protectors. 

The two fuse patents cover structural 
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Fic. 3.—DESPATCHER’s Box, BLAKE SIGNAL SYSTEM. 


improvements in enclosed fuses, by which 
it is claimed they can be made more eco- 
nomically, will give better satisfaction 
and last longer. 

Of the protector patents, all but two, 
Nos. 800,820 and 800,821, are for self- 
soldering apparatus. The two above men- 
tioned are for a plug form of protector— 
the protector constructed as a removable 
plug which fits into a board or frame 
just like a telephone switchboard plug. 
The protector plug can be removed and 
replaced by hand at will. 

The ten remaining patents show a great 
variety of self-soldering apparatus. Nos. 
800,823 and 800,824 show the self-solder- 
ing principle applied in a protector for 
short-circuiting the circuit when operated, 
instead of opening it. Patent No. 800,823 
shows an individual protector operating 
on this principle, and No. 800,824 a bank 
or terminal board of the same kind. 

Patent No. 800,826 is for a self-solder- 
ing protector which is arranged to auto- 
matically shunt the line and ground the 
circuit without opening it, as opposed to 
short-circuiting the circuit, as in the pre- 
viously mentioned patents. 

Patents Nos. 800,827 and 800,828 are 
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scelf-soldering apparatus in which the pro- 
tector is in shunt across the terminals of 
the instrument, so that one protector is 
sufficient for the circuit or each end of it, 


, Instead of two as is now the practice. 


Patent No. 800,827 is for a bank or rack 
of such protectors and No. 800,828 for 
an individual protector. 

Patent No. 800,830 is for a self-solder- 
ing protector in which the self-soldering 
mechanism is in the line-spring, instead 
of on the heat cartridge. The line-spring 
has a solder joint which simply buckles 
to permit operation, and is then auto- 
matically restored and resoldered. 

Patent No. 800,829 is for a form of self- 
soldering heat cartridge which can be em- 
ployed in protector racks constructed to 
receive the old form of heat coil having 
a solder-secured pin which was pulled out 
when the device operated. 

Patents No. 800,831 and 800,832 show 
two different styles of protectors having 
the self-soldering principle applied in two 
still different ways. No. 800,831 has a 
coupling arrangement with an om 
ally resoldered pin, and No. 800,832 has a 
self-soldered catch holding the movable 
trigger which engages the line-spring. 

Patent No. 800,833 is for the double 
trigger protector having a heat cartridge 
with a double ended pivoted lever which 
is self-soldered in a tilted position each 
time, so that the cartridge is reversed to 
permit the line-spring to engage it again. 
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Westinghouse-Parsons Steam Tur- 

bines in Municipal Service. 

The public lighting commission of 
the city of Detroit, Mich., has placed an 
order with the Westinghouse Machine 
Company, of East Pittsburg, Pa., for a 
2,000-kilowatt, turbine-type generating 
unit; following this order shortly after- 
ward with a second order ak a machine 
of the same size. 

The two new units will be installed 
in the original building, replacing some 
of the older rope-driven machinery. The 
turbines will be of the standard Westing- 
house-Parsons type, operating at a boiler 
pressure of 160 pounds without superheat 
with a normal vacuum of twenty-eight 
inches. The generators will also be of 
standard Westinghouse design, of the re- 
volving-field type and with the enclosed 


generator frame construction. 
Sd 


It is announced from London that the 
“Long-Arm” System Company, Cleve- 
land, Ohio, has been awarded a gold medal 
for its Earl’s Court exhibit of “Long- 
Arm” electrically operated power doors for 
ships. This was one of the few displays 
of American devices in the Naval, Ship- 
ping and Fisheries Exhibit. 
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New Incandescent Lamp Portables. 

The accompanying illustrations show 
two new fixtures manufactured by the 
O. C. White Company, Worcester, Mass. 
Fig. 1 shows the new adjustable portable 
lamp especially adapted for use either on 


Fig. 1.—DEskK PORTABLE, FOR TYPEWRITER’S DESK. 


the top of a roll-top desk or for lighting a 
flat desk or for distributing light over the 
keyboard of a typewriter. This lamp has 
a universal scope of adjustment, and is 
adaptable for any position. The base is 
entirely new in design and construction, 
and is large and heavy, affording a sub- 
stantial support for the lamp and shade, 
even on extreme leverages. The joints are 
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MERIDIAN LAMPS, PORTLAND EXPOSITION. 


of japanned iron and finished gun metal, 
and the lamp arm is of heavy brass tubing. 

Large sizes of electric cord can be 
readily used with this portable. Protec- 
tion from abrasion is afforded at every 
point by insulating bushings of hard fibre. 

Fig. 2 shows the new strap clamp desk 
fixture designed for direct attachment to 
a roll-top desk. Except for the strap 
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clamp, the construction is identical with 
the adjustable portable lamp. The joint 
embodies entirely’ new mechanical princi- 
ples, and permits turning, dipping and 
sliding adjustments to any position or 
angle by frictional tension secured at one 


point of fastening. The standard wrist ` 


joint at the end of the lamp arm gives a 
free angular adjustment to the lamp. 


General Electric Company Awards 
at Portland Exposition. 
Announcement is made that the 
superior jury at the Lewis & Clark Expo- 
sition has approved the following awards 


in the electrical department, relating to 
the exhibits of the General Electric Com- 
pany, Schenectady, N. Y. 

The highest award granted by the jury 
is a gold medal. This company received 
a gold medal for its exhibit in the elec- 
trical department and also gold medals 
on each of the following features of this 
exhibit: 
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Curtis steam turbine. Meters and in- 


struments. Time limit relays and oil- 
Switchboards, motor-control- 

Circuit-breakers and light- 
Direct and alternating- 
Direct and alternating- | 


switches. 

ling panels, 
ning arresters. 
current motors. 


Fie. 2.—DEsk PORTABLE, FOR ROLL-Tor DESK. 


current generators. Static transformers. 
Automatic voltage regulators. Magnetite 
arc lamp. Alternating and direct-current 
enclosed arc lamps. Mercury arc lamps. 
Magnetic starting device for mercury arc 
lamps. Mercury arc rectifier. Railway 
motors and controllers. Mining locomo- 
tives. Searchlight and method of control. 
Progress and development in the art. 


a ot sis 


Nicut ScEnE, EpIson Lamps, PORTLAND EXPOSITION. 


For its new metallized carbon filament 
incandescent lamps, the company also re- 
ceived a gold medal. 

This exposition, in common with all the 


recent American expositions, was lighted 
by Edison incandescent lamps, furnished 
by the General Electric Company. A. 
unique feature was the extended use of 
Meridian lamps as indicated in the illus- 
trations. 
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The Coal-Conveying Plant of the 
Hartford Rubber Works, 
Hartford, Ct. 

The illustration herewith shows a belt 
conveyer installed by the Robins Convey- 
ing Belt Company, of New York, at the 
plant of the Hartford Rubber Works, 
Hartford, Ct. This conveyer takes coal 
from a track hopper, elevates it, and, by 
means of an automatic, self-reversing 
tripper, puts it in open storage along the 
line of the conveyer. A concrete pit was 
built underneath the railroad siding, and 
in this pit was installed a track hopper 
which delivered the coal to the conveyer 
which is eighteen inches wide and 255 feet 
between centres. During the first part 
of its run the conveyer is inclined at 
an angle of twenty-two degrees until it 
reaches a height of twenty-three feet above 
the ground. From that point on the con- 
veyer is inclined at an angle of five and 
one-half degrees, and along this part of 
its run operates the tripper mentioned 


CoaL-CONVEYING PLANT OF THE HARTFORD RUBBER 
Works, HARTFORD, CT. 


above. The operation of the tripper is 
entirely automatic, requiring no attention, 
moving back and forth along the run of 
the conveyer, discharging coal into the 
storage pile at every point. The driv) 
used is a fifteen-horse-power motor belted 
to the driven pulley of the conveyer at the 
upper end. 

The entire installation is exposed to the 
weather, with the exception of the drive 
house which is enclosed and into which 
the tripper is run when not mm operation. 

Both anthracite and bituminous coals 
are handled by the conveyer. There is a 
grating in the track hopper on which the 
coal falls from the car, the anthracite 
coal passing at once through this grating 
to the belt. The fine portions of the bi- 
tuminous coal fall through in like man- 
ner, but the larger pieces are caught on 
the grating, where they are broken by 
hand to a size which permits their pass- 
ing through to the belt. Since the amount 
of bituminous coal handled is compara- 
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tively small, this “grizzly” does away with 
the need of a crusher installation which 
would be much more expensive. The 
grating also permits the use of a small 
belt conveyer, since the size of belt con- 
veyers varies with the size of the coal 
handled. 

Coal is reclaimed from storage by 
means of an industrial railroad and taken 
to the boiler house. 


Orders for Water-Wheels. 

The Abner Doble Company, San Fran- 
cisco, Cal., has recently received several 
interesting orders for Doble tangential 
water-wheels. Prominent among them is 
an order from the California Gas and 
Electric Corporation for a 9,000-horse- 
power wheel for its de Sabla power plant. 
This machine will be similar to the 8,000- 
horse-power Doble wheel installed in the 
de Sabla plant last year, and the three 
8,000-horse-power Doble wheels recently 
completed and now successfully operating 
in the new Electra station of 
the same company. The wheel 
will operate under a head of 
1,530 feet at 400 revolutions 
per minute, and will be driven 
by a single jet of water, thus 
making it the most powerful 
water-wheel ever constructed 
for operation under a single jet 
of water. Another order from 
the California Gas and Electric 
Corporation calls for six 570- 
horse-power wheels for its Ne- 
vada City plant. These will 
operate under a 190-foot head 
at 410 revolutions per minute. 

A 400-horse-power Doble wheel for 
operation under a 400-foot head, equipped 
with jet deflector operated by a Woodward 
compensating governor, has been shipped 
to the Chancellor Gold Mining Company, 
Wenatchee, Wash. The La Grande 
Water Storage Company, La Grande, Ore., 
has purchased an 800-horse-power, 1,150- 
foot head, 600 revolutions per minute 
Doble wheel, equipped with a Doble needle 
regulating nozzle for operation by a Lom- 
bard governor. Among other recent or- 
ders secured by the Abner Doble Company 
are two double 1,750-horse-power wheels 
for the San Joaquin Power Company, 
Fresno, Cal., for operation under 385- 
foot head; one Doble needle regulating 
nozzle for a large water-wheel for the Ko- 
mata Reefs Gold Mining Company, New 
Zealand, and a double 700-horse-power 
water-wheel unit for Mitsui & Company, 
Japan, for operation under 210-foot head, 
this order including the wheel complete 
with Lombard governor and gate valve. 
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A Model Residential Lighting and 
Power Plant. 

At the new summer home of Mr. 
William B. Blackwell, just outside of 
Morristown, N. J., there will shortly be 
installed a very complete and interesting 
electrical equipment which will serve to 
generate and supply electricity for a num- 
ber of different purposes. 

In considering the problem of provid- 
ing suitable means of lighting his house, 
stable and farm buildings, Mr. Blackwell 
found it decidedly to his advantage to in- 
stall an equipment for the generation of 
such electrical energy as he might require, 
and toward this end he has had one of the 
most complete and interesting isolated 
power plants designed, and this is now 
in process of construction. The electrical 
energy will be used for lighting of the 
buildings and grounds, as well as for 
power purposes in the farm buildings. 
The current will also be used for heat- 
ing one of the rooms in the stable which 
can not conveniently be heated in any 
other manner without involving hazard- 
ous risks from fire, thus making the in- 
surance rate on that building excessively 
high. 

The electrical current will be generated 
by a direct-current electric generator, di- 
rectly connected. with a Secor oil engine. 
In addition to this generating set there 
will be a storage battery equipment con- 
sisting of sixty-two cells, which will be 
furnished by the General Storage Battery 
Company. The switchboard arrangement, 
which has been provided in connection 
with this generating set and storage bat- 


tery, permits of three combinations for 
supply of current as follows: first, the 
battery alone feeding the line; second, the 
battery on charge and at the same time 
feeding the line; third, the generator and 
battery feeding the line in parallel. 

An interesting feature of this equip- 
ment is the method of voltage regulation 
and control which has been designed and 
which includes a Chapman voltage regu- 
lator of the independent type. 

This regulator is designed for regulat- 
ing the terminal voltage and will main- 
tain the voltage impressed on the line 
within one per cent of the voltage which 
would be indicated by a straight line from 
110 volts at no load to 113 1-3 volts at 
full load of the generator under varying 
conditions of load and battery potential 
included in the above enumerated condi- 
tions of operation. Mr. Putnam A. Bates, 
consulting electrical engineer, was em- 
ployed to design and arrange for the in- 
stallation of this equipment. 

Included also in the electrical work at 
this country residence is the distribution 
system for the electrical current for light 
and power for the various buildings, and 
also a private telephone system placing all 
of the buildings in intercommunication. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW YORK TELEPHONE COMPANY INCREASES ITS 
SWITCHBOARD CAPACITY—Early in March, 1906, the New York 
Telephone Company will establish a new exchange district, to be 
known as “Rector.” It will take in the southern half of the ex- 
change district now designated as “Cortlandt.” To make this 
change the company will increase its switchboard capacity in the 
Dey street building by accommodations for about 10,000 telephones. 
At present this building has a switchboard capacity of 10,000, and 
the new installation will double this. For several months an ex- 
tensive addition to the Dey street building has been under con- 
struction, and the new building will soon be completed. The com- 
pany has announced a new schedule of discounts on charges for 
messages between the various boroughs. 


INTERURBAN LINE FROM EVERETT TO SEATTLE, WASH. 
—A trust deed has been filed in Seattle by the Colonial Trust Com- 
pany, of New York, covering a mortgage of $1,500,000 for an interur- 
ban line between Everett and Seattle, Wash. The Everett-Seattle line 
is a part of a general scheme of electrification which has been 
under consideration for some time. It includes lines into the 
Cherry valley country, and as far north as Bellingham. A franchise 
for the use of the county roads has been secured from Snohomish 
County through the Kings County line to Skagit. The bond just 
filed covers the construction of the first section of the road, to be 
built at once from Everett to Seattle by a direct line via Silver Lake. 
It is understood that later on a branch will be built from Renton, 
on lake Washington, to Falls City, on the Snoqualmie river, thence 
north to Toalt, and thence through the rich Cherry valley to 
Monroe. From Monroe a branch line will run to Granite Falls, 
and the main line will come on to Snohomish and Everett. Everett 
will be the location for the roundhouse, workshops, and later on 
for the power-house. It is planned by the operating company— 
the Silver Lake Syndicate—to spend at least $5,000,000 on the 
entire system between Seattle and Mount Vernon and Bellingham. 


EXTENSIVE POWER PLANT NEAR CHATTANOOGA, TENN. 
—Contractors will begin work at once on a $3,000,000 power plant 
on the Tennessee river, about twelve miles from Chattanooga, Tenn. 
The Chattanooga & Tennessee River Power Company is to build 
the plant. C. E. James and J. C. Guild are at the head of the 
enterprise, and John Bogart, of New York, is consulting engineer. 
This will be the first power plant of the kind that the United 
States government has allowed to be built on a navigable river. 
The Tennessee river is 1,200 feet wide where the dam is to be built. 
The engineers at the head of the enterprise, however, have made 
arrangements to build a lake, so that the dam will in no way 
obstruct navigation. It will make thirty-six miles of slack water, 
turning the river almost into a lake. About two years ago a special 
bill was put through Congress, through the efforts of Mr. James and 
Mr. Guild. The offer of the company to defray all the cost of con- 
structing the lake and to improve existing conditions was such that 
a ready acceptance was possible. The total capacity of the plant 
will be 656,000 horse-power. Fourteen generators, each of 4,000 
horse-power capacity, will constitute the generating equipment. The 
power will be transmitted to Chattanooga, and it is estimated that 
there will be something like 800 establishments that will buy 
current from the. company. 


STREET RAILWAY COMPANY ORGANIZED TO SUPPLE- 
MENT HUDSON RIVER TUNNELS—tThe Hudson Street Railroad 
Company has filed articles of incorporation in Jersey City, N. J. 
The capital stock is $3,000,000, and the object of the company, as 
given in the papers, is to construct and operate street railway lines 
in Hudson County. The following directors have been elected: 
Pliny Fisk and William M. Barnum, members of the banking house 
of Harvey Fisk & Sons; Walter G. Oakman, president of the Hud- 
son companies, which are building the tunnels between Jersey City 
and New York; William McAdoo, president of the Hudson & Man- 
hattan Railroad Company; Andrew Freedman, director of the Inter- 
borough Rapid Transit Company; David Young, of Newark, a former 


official of the North Jersey Railroad Company. The following off- 
cers were elected by the directors: president, William G. McAdoo; 
vice-president, Andrew Freedman; secretary, K. B. Conger; treas- 
urer, William C. Kinney. President McAdoo gave out the follow- 
ing statement concerning the new company: ‘The Hudson Street 
Railway Company was organized for the purpose of increasing and 
improving the local transportation facilities throughout the princi- 
pal cities and towns of Hudson County, with a view to operating 
these lines in connection with the tunnels now being built under 
the Hudson river. The new lines are so planned as to tap the 
tunnels back from the water front, so that fast time can be made 
through the congested business districts in Jersey City and Ho- 
boken; and this, coupled with the fact that the new lines will have 
superior track construction and most modern equipments, will 
result in reducing the time between the residential and business 
districts of New York and New Jersey to practically one-half of 
that now required to get across the river.” 


EDUCATIONAL. 

UNIVERSITY OF CHICAGO—The first issue of the ‘Journal of 
Engineering” of the University of Colorado, Boulder, Col., has been 
issued. This is to be the organ of the associate engineering socie- 
ties of the university, these societies being the civil engineering 
society, the electrical engineering society, and the mechanical and 
chemical engineering society. The issue contains a number of inter- 
esting articles, those pertaining to electrical engineering being 
“Multiple Voltage Speed Control for Motor-Driven Machine Tools,” 


. By Lucius I. Wightman; “The Differential Telephone,” by Charles A. 


Lory and Claude C. Coffin; “Compounding of Rotary Converters,” by 
J. L. Burnham; “An Insulator Test,” by S. D. Coffin; “A Large Elec- 
tromagnet for Optical and Surgical Work,” by H. E. Sovereign. 


THE POLYTECHNIC ENGINEER—The “Polytechnic Engineer,” 
the annual organ of the engineering society of the College of Arts and 
Engineering of the Polytechnic Institute of Brooklyn, for 1904-1905, 
has been received. This contains the following interesting contribu- 
tions: “Obstructance and Obstructivity,” by Dr. Samuel Sheldon; 
“A Standard System of Multiple Voltage,” by Oskytel H. Clarke; 
“An Innovation in Technical Education,” Walter I. Tamlyn; “On 
the Problem of the Plane Sound Wave in Air,” William J. 
Berry; “The Manufacture of Steel in the Electric Furnace,” Rolin 
W. Hutchinson; “The Test at the Central Brewery,” William B. 
Kouenhoven; “The Steam Turbine,” E. Lurnan Mills; “The Four- 
Cylinder Balanced Compound Locomotive,” J. Melin Wiley; “The 
Summer Survey,” Frederick Ljung. 


PERSONAL MENTION. 


MR. LOUIS V. FRENCH has been appointed superintendent of 
the Ashtabula (Ohio) interests of the Bell Telephone Company. 


MR. MYRON DAVIS, manager of the Cambria County Telephone 
and Telegraph Company, at Cresson, Pa., has resigned his position 
to accept the superintendency of the Indiana Telephone Company, 
at Indiana, Pa. 


MR. WILLIAM L. HASKINS, formerly with the American Tele- 
phone and Telegraph Company at Pittsburg, has taken charge of 
the mechanical department of the Pennsylvania Telephone Company 
of Wilkesbarre and vicinity. 


MR. W. H. JACOB, of the Triumph Electric Company, Cincin- 
nati, Ohio, was a visitor to Chicago last week. Mr. Jacob reports a 
very favorable condition of trade with the Triumph company, and 
anticipates an extremely busy winter. f 


MR. M. F. BOWLER has been appointed manager of the Water- 
bury (Ct.) office of the Western Union Telegraph Company, to suc- 
ceed Charles H. Stancliff. Mr. Bowler entered the service of the 
company at New Haven in 1885. In 1893 he became an operator, 
going to Waterbury in 1896. 

MR. WARREN F. HUBLEY has resigned his position with the 
Sunbeam Incandescent Lamp Company, Philadelphia, Pa., to accept 
the position of western representative of the American Trans- 
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former Company, of Newark, N. J. His headquarters are now 
with the Western Electric Company, Chicago, Ill. 


MR. CHARLES J. GLIDDEN lectured at the Automobile Club 
of America, New York city, on Monday evening, October 23, giving 
his experiences in “Touring the World in a Motor Car; the South- 
ern Hemisphere, Fiji, New Zealand, Tasmania, Australia and Java.” 
The lecture was illustrated by several hundred lantern slides. Mr. 
Glidden sailed on the following day to continue his around-the-world 
tour. 


MR. T. K. WELLS has been appointed superintendent of trans- 
portation of the Manila Electric Railway and Lighting Company, 
Manila, P. I. This road is controlled and operated by J. G. White 
& Company. Mr. Wells has had a wide experience in railroad work, 
having been with the Wabash Railroad and the St. Louis, Iron 
Mountain & Southern Railroad for fourteen years, and with the 
Syracuse Rapid Transit Company for eight years. 


MR. HARRY H. HORNSBY, who succeeds Alexander Henderson 
as sales manager of the conduit department of the Sprague Elec- 
tric Company, New York city, has had many years’ experience in 
the electrical business, both in the East and in the West. While 
chief inspector of the department of electricity in the city of Chi- 
cago he did much to improve the standard of electrical protection. 
He resigned the position of chief inspector to become sales engi- 
neer of the conduit department of the Sprague Electric Company, 
which position he has held until his present advancement. Mr. 
Hornsby has recently passed through a severe illness, and his many 
friends will be pleased to know that he is rapidly recovering his 
usual good health. 


MR. PHILIP P. BARTON has been appointed general manager 
of the business and operation of the Niagara Falls Power Com- 
pany and of the Canadian Niagara Power Company. The appoint- 

ment also includes that of general 
manager of the Niagara Junction Rail- 
way Company and of the Niagara De- 
velopment Company. Mr. Barton grad- 
uated from Cornell University in 1886, 
with the degree of Ph. B. After two 
years of post-graduate work in elec- 
trical engineering he received, in 1888, 
the degree of M. S. from the same 
institution. He began his professional 
career in the electrical department of 
the Cambria Iron Company, at Johns- 
town, Pa. After several months of 
practical work there and with the Alle- 
gheny Light Company, of Pittsburg, 
Pa., he joined the engineering force of 
the Westinghouse Electric and Manu- 
facturing Company. He was for some 
years engaged in installing electric 
lighting and power plants in various 
parts of the country, mainly in the 
South and in the West. In 1892 he entered the service of the 
Brush Electric Company, of Cleveland, Ohio, in charge of engineer- 
ing and sales at its Pittsburg office. After the closing of that office 
in February, 1898, he was connected for some years with the Pitts- 
burg office of the General Electric Company. In September, 1898, 
he became assistant superintendent of the Niagara Falls Power Com- 
pany, at Niagara Falls, and two years later was made superintendent 
of the operating department of the company. In July, 1905, he was 
appointed superintendent of operation of the Niagara Falls Power 
Company and of the Canadian Niagara Power Company, which posi- 
tions he has held until his present appointment. Mr. Barton is an 
active member of the American Institute of Electrical Engineers. 


BLECTRICAL SECURITIES. 

While the earlier sessions of the week proved dull and irregular, 
following the apathetic conditions which have prevailed for several 
weeks, the closing sessions were animated beyond the predictions of 
even the most sanguine. In many quarters it is predicted that 
the autumn bull movement is now on, and that an upward tendency 
will be the governing factor until after the holidays. The money 
outlook has been materially improved, and the excess of exports 
over imports for September, as well as for the eight months pre- 
ceding, is in line with the tendency which bids for advancing 
prosperity. For nine months of the present year the imports made 
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a high record, with a total of $872,548,988, as against $751,394,339 
last year. Exports for the nine months reached a total of $1,102,- 
575,831, as against $985,486,881 for last year. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 21. - 


New York: Closing. 
‘Brooklyn Rapid Transit.................... 7836 
Consolidated Gas.......... cc cece cece cece eee 186 
General Electric........... cece cece cece ees 183% 
Interborough Rapid Transit................ 212% 
Kings County Electric.................ceees 200 
Manhattan Blevated............ cece cceceeee 166 
Metropolitan Street Railway............... 127 
New York & New Jersey Telephone........ 167 
Westinghouse Manufacturing Company...... 190 


At the meeting of Western Union directors, the board organized 
by reelecting the old officers. The executive committee met and 
reelected the same subcommittees. 

The General Electric Company is said to be doing the heaviest 
volume of business in its history at the present time. The demand 
for electrical apparatus of almost all descriptions has been unprece- 
dented during the past few months. 

The annual report of the Manhattan Railway Company for the 
year ended June 30, 1905, is as follows: gross, $13,198,292; expenses, 
$5,546,937; net, $7,651,355; other income, $309,552, a total of $7,960,- 
907; charges, taxes, etc., $7,009,514, leaving a surplus of $951,393, 
as compared with $1,925,724 for the preceding year, a decrease of 
7 per cent. As the management had expected a decrease of 20 
per cent, the actual figures were considered very favorable. The 
increase in cost of operating from 41.2 per cent to 48.03 per cent 
was largely due to an increase in wages and the severe storms of 
last winter. It is expected that the earnings this year will at least 
equal those of 1904. 

The State Gas and Electricity Commission has received an appli- 
cation from the Kings County Electric Light and Power Company 
for permission to issue additional capital stock to the amount of 
$5,000,000. A hearing on the application will be given about Novem- 
ber 17 in New York city. 


Boston: Olosing 
American Telephone and Telegraph......... 1373, 
Edison Electric Illuminating............... 249 
Massachusetts Electric...........cccccecees 56 
New England Telephone..............ees00. 138 


Western Telephone and Telegraph preferred.. 90 


The American Telephone and Telegraph Company reports the 
net output of instruments for the month of September at 109,119, 
against 67,954 for the corresponding period of 1904, an increase of 
41,167. From January 1 to September 30 the net output was 
843,653, against 501,684 in 1904, an increase of 341,969. The total 
number of instruments now outstanding is 5,324,217, as compared 
with 4,281,201 last year, a gain of 1,043,016. Coupons from the 
five per cent three-year gold coupon notes of the company, by their 
terms payable on November 1 at the office of the treasurer in the 
city of New York, or at the holder’s option, at the office of the 
treasurer in the city of Boston, will be paid in New York by the 
Manhattan Trust Company, or in Boston by the National Bank of 
Commerce. 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common........... 85 
Electric Storage Battery preferred.......... 85 
Philadelphia Electric..............0..ceeees 856 
Philadelphia Rapid Transit................ 271 
United Gas Improvement...............6.. 94 

Chicago: Closing 
Chicago Telephone.............cccececccees 137 
Chicago Edison Light...............cse00- 163 
Metropolitan Elevated preferred............ 71 
National Carbon common................0- 621% 
National Carbon preferred................. 115% 
Union Traction cOMMODN...........seseeeee 12 
Union Traction preferred.................. 37 


Directors of the Chicago Edison Company have declared the 
regular 2 per cent quarterly dividend, payable November 1. 

President Parmalee, of National Carbon, says the question of 
another dividend on the common will not be considered until the 
end of the fiscal year. 

Reports that Chicago Telephone will increase its dividends are 
denied by officials. Since January 1 the company has extended its 
business by 19,000 telephones, and has now in operation 135,494 
instruments. 
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NEW INCORPORATIONS. 
SEATTLE, WASH.—Waterville & Columbia River Railway Com- 
pany. $1,200,000. 


KEENE, N. H.—Citizens’ Electric Company. 
$35,000 to $50,000. 


ST. PAUL, MINN.—Norman County Telephone Company. In- 
creased to $12,500. 


LINCOLN, NEB.—Steinauer Telephone Company. 
from $3,000 to $25,000. 


DES MOINES, IOWA—Farmers and Merchants’ Mutual Tele- 
phone Company, Cincinnati. $10,000. ý 


NEW CASTLE, ARK.—New Castle Telephone Company. To 
construct a line from New Castle to Forrest City. $1,700. 


LITTLE ROCK, ARK.—The Mena Light, Heat and Power Com- 
pany, Mena. $250,000, of which $125,000 is subscribed and paid in. 


ALBANY, N. Y.—Rome & Oneida Electric Railway. $350,000. 
Incorporators: Charles Jackson, I. L. Hill, M. D.; Louis Mendelson, 
New York city. 


BIRMINGHAM, ALA.—Haynesville & Montgomery Railroad 
Company. $50,000. Incorporators: G. E. McGehee, Charles Schuess- 
ler and W. G. Davis. 


BELLEVILLE, MO.—Collinsville Gas, Electric and Refrigerator 
Company. $50,000. Incorporators: Charles E. Slocum, John H. 
Seigel and W. E. Hadley. 


LITTLE ROCK, ARK.—Boonesboro & Stillwell Telephone Com- 
pany. Changed to Cane Hill & Stillwell Telephone Company, and 
capital increased to $10,000. 


ALBANY, N. Y.—Home Telephone Company, Ellicottville, Catta- 
raugus County. $10,000. Directors: T. S. Lane, Jamestown; W. B. 
Page, F. B. Keith, Ellicottville. 


SPRINGFIELD, ILL.—Kewanee Long-Distance Telephone and 
Telegraph Company. $100,000. Incorporators. W. I. Hibbs, Frank 
M. Ashe and A. C. Shoemaker. 


CAMDEN, N. J.—The Southern Telephone Developing Company. 
$100,000. Incorporators: John T. Landis, Lulon Landis, J. Ray 
Boone and George H. B. Martin. 


CHICAGO, ILL.—Postal Telegraph-Cable Company, Chicago. To 
operate a system of telegraph. $25,000. Incorporators: Edward J. 
Nally, Frank J. Loesch, James Stillwell. 


SOUTH BEND, WASH.—Chinook Light, Power and Water Com- 
pany. .$10,000. Incorporators: James K. Pollock and J. G. Kelly, 
of Portland, and Albion L. Gile, of Chinook. 


COLUMBUS, OHIO—The Northwestern Mutual Telephone Com- 
pany, Elmira, Fulton County. $10,000. Incorporators: J. H. Ferrel, 
J. F. Reeves, G. R. Shafer, Joel Wyse and Henry Keller. 


ALBANY, N. Y.—The Electrical Developing Company, of Am- 
sterdam. $4,000. Directors: John W. Mead, Harry A. Mackie, Will- 
iam P. McGeough and William H. Terwilliger, of Amsterdam. 


HARTFORD; CT.—Trolley Express Company of New Haven. 
' To carry merchandise over various trolley lines. $100,000. In- 
corporators: Charles E. Mellen, E. G. Buckland and Calvert Townley. 


DOVER, DEL.—Arrow Head Reservoir and Power Company, of 
Los Angeles, Cal. $6,000,000. Incorporators: John D. Work, F. E. 
Trask, F. C. Finkle, Los Angeles; Victor C. Smith, San Bernardino. 


SPRINGFIELD, ILL.—Cairo & Thebes Railroad Company. 
$10,000. Incorporators and directors: Egbert A. Smith, William J. 
Johnson, Daniel Hartman, George J. Becker and James H. Calligan. 
all of Cairo. 


NEW YORK, N. Y.—The Manhattan & Long Island Railroad Com- 
pany, New York. To operate an electric road, eighty miles long, 
in Greater New York and on Long Island, the terminals to be in 
Long Island City and at Northport. $10,000,000. 


INDIANAPOLIS, IND.—Wabash & Northern Traction Company. 
To connect the towns of North Manchester, Rose Hill, Silver Lake, 
Claypool and Warsaw. $50,000. Directors: Joseph A. Barry, Lin- 
coln Guyn, Lawrence L. Daugherty, Ed L. Schmock and Willard J. 
Fitton. 
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LEWISTON, ME.—Palermo Telephone Company. For the pur- 
pose of constructing and operating telephone lines from Palermo to 
China, Albion, Somerville, Hibert’s Gore and Liberty. $5,000. 
Officers: president, Silas E. Bowler, of Palermo; treasurer, W. W. 
Turner, of Palermo. 


ALBANY, N. Y.—The Broadalbin Electric Light and Power Com- 
pany. To supply the towns of Broadalbin and Mayfield, Fulton 
County, and Providence, Saratoga County, with light and power. 
$50,000. Directors: William Pierson Judson, Henry C. Finch, Anna 
L. Judson and Lottie A. Finch, of Broadalbin. 


SPRINGFIELD, ILL.—The Atlanta & Lawndale Railroad Com- 
pany. To construct a line from Atlanta, Logan County, in a southerly 
direction to a point near Lawndale. $25,000. Incorporators and 
first board of directors: James Miles, Riverside; Silas Strawn, Ralph 
M. Shaw, John D. Block and Edward W. Everett, all of Chicago. 


SALT LAKE CITY, UTAH—The Eastern Utah Telephone Com- 
pany, Price, Carbon County. $50,000. Directors: Reuben G. Miller, 
president; A. McGoverney, vice-president; Arthur W. Horsley, Albert 
Bryner, F. F. Fisk, R. W. Crockett, J. W. Nixon and George Y. 
Wallace. The last named is president of the Rocky Mountain Bell 
Telephone Company. 


COLUMBUS, OHIO—Nelsonville, Athens & Gloucester Traction 
Company. To build a new electric line from Nelsonville through 
Buchtel, Murray City. Gloucester, Trimble, Jacksonville, Chancey, 
Sugar Creek to Athens and back to Nelsonville by way of Doanville. 
$10,000. Incorporators: L. F. Carpenter, J. P. Reynolds, T. E. Wells, 
W. J. Stuart, B. C. Wise, Charles Tutt. 


PITTSBURG, PA.—Gallitzin Borough, the Gallitzin, Portage & 
Wilmore, the Gallitzin, Cresson & Wilmore and the Gallitzin, Lilly 
& Wilmore Street Railway companies, with a combined capital of 
$93,000. To build eighteen miles of road in Cambria County. Direc- 
tors: J. Toner Barr, president, and Frederick J. Fisher, J. I. Mullin, 
C. W. Mositer and Jacob Link, all of Pittsburg. 


NASHVILLE, TENN.—Union City & Reelfoot Railway Company, 
Obion County. $100,000. Incorporators: R. P. Whitesell, J. C. Bur- 
dock, T. B. Greer, A. E. Darrah, W. M. Turner, C. P. Wilson, John 
White, F. M. McCree, John Thaw, H. C. Sanfield and J. C. Rey- 
nolds. The company proposes to construct, equip and operate a 
line from Union City, in Obion County, to Tiptonville, in Lake 
County. 


ALBANY, N. Y.—The Great Eastern Telegraph Company, of 
New York city. To operate in and between New York, Albany, 
Syracuse, Rochester, Buffalo and other cities and villages of the 
state, and connect with other companies’ lines. $1,000,000. Direc- 
tors: William H. Schack, Eugene H. Brock, Elias J. Beach, Egbert 
A. Reynolds, D. A. Reynolds, W. Myron Reynolds, of New York city, 
and Stephen M. Conger, of Brooklyn. 


SAN FRANCISCO, CAL.—Sacramento & Lake Tahoe Railway 
Company. To build an electric line through Folsom and Placerville, 
125 miles long, with a branch line about forty miles in length to 
connect the main line with Newcastle and Auburn. $7,500,000. 
Incorporators: B. G. Raybould, W. S. Graham, of Auburn; Leo 
Alexander, Thomas H. Nicholls, James H. Swift, T. Otway Sadlier, 
Edward F. Haas, John A. Black and Charles Wesley Reed. 


HARRISBURG, PA.—Brownsville Street Railway Company; 
$24,000; president, Holman H. Lynn, Pittsburg. Bridgeport Street 
Railway Company; $24,000; president, Holman H. Lynn, Pittsburg. 
Freedom & Baden Street Railway Company; $6,000; president, 
John H. Park, Beaver. Economy & Harmony Streets Railway Com- 
pany; $18,000; president, William A. Park, Rochester. Ambridge 
& Baden Street’ Railway Company; $12,000; president, W. E. Guy, 
Pittsburg. 


JACKSON, MISS.—Mississippi Telegraph Company. For the 
purpose of building a telegraph line, commencing at Jackson and 
running along the Alabama and Vicksburg road through the coun- 
ties of Rankin, Scott, Newton and Lauderdale, to the city of Meri- 
dian, thence northerly along the line of the Mobile & Ohio road 
through the counties of Lauderdale, Kemper, Noxubee and Clay, to 
the city of West Point. $25,000. Incorporators: Fred Clark, W. T. 
Townsend and others. 
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BLECTRIC RAILWAYS. 
DENISON, TEX.—A franchise has been granted James L. Shuler, 
a citizen of Durant, for a system of street cars in that city. 


PERU, IND.—Through service from Fort Wayne to Lima, Ohio, 
over the Fort Wayne, Van Wert & Lima electric line, has been 
started. 


BIRMINGHAM, ALA.—The contract has been let for the con- 
struction of the Atlantic, Birmingham & Atlantic line from La 
Grange, Ga., to Talladega, Ala. 


PEKIN, ILL.—The village board of Tremont has granted a fifty- 
year franchise to the Bloomington, Pekin & Peoria Interurban Rail- 
way Company, to maintain and operate an electric railway in and 
through that city. 


BOYERTOWN, PA.—The petition for a franchise for the Boyer- 
town & Palm Trolley Company has been granted, with the provision 
that the company commence work on the new road within a month 
and complete the same in one year. 


TOLEDO, OHIO—Surveyors have nearly completed running the 
line for the Genoa-Toledo end of the Toledo, Port Clinton & Lake 
side line, and.it is hoped to finish the work by January 1. Cars 
are now being run from Port Clinton to Marblehead. 


COLUMBUS, OHIO—Official information has been received in 
Columbus of the purchase of the Columbus, Buckeye Lake & Newark, 
and the Columbus, Newark & Zanesville electric roads by the 
Widener-Elkins syndicate of Philadelphia. The deal for the pur- 
chase of the Appleyard interurban roads has not been closed. 


BARABOO, WIS.—The project of building an electric road from 
Kilbourn to Devil’s lake by the way of Baraboo, which has been 
dormant for several years, has been revived and the prospects are 
that the line will be built in the near future. The Dells Company, 
at Kilbourn, is willing to furnish the greater part of the money for 
the proposed road. 


BUZZARDS BAY, MASS.—Plans for extending the Plymouth 
and Sandwich street railroad line from where the road now ends, 
near Fresh Pond, to Sagamore, and connecting it by a loop with 
the Middleboro, Wareham & Buzzards Bay line at the four corners 
in Bourne, are being completed. The line will, it is said, be in 
operation next summer. 


LOWELL, MASS.—The Woburn city council has voted to grant 
the petition of Joshua M. Sears and others, asking for authority to 
connect the tracks of the Lowell & Woburn street railroad on Winn 
street with those of the Boston & Northern railroad on Pleasant 
street. The council also granted the Lowell & Woburn road the right 
to tap the power wires of the Boston & Northern road on Main, 
Lowell and Wyman streets. 


EAST LIVERPOOL, OHIO—The East Liverpool Traction and 
Light Company has taken charge of the property of the United 
Power Company and the East Liverpool & Wellsville Electric Rail- 
way Company. L. W. Healy, manager and chief owner of these 
properties, is succeeded by Edward McDonnell, of Buffalo, as general 
manager. The company proposes to rebuild and double track the 
main line from East Liverpool to Wellsville at once. 


SPRINGFIELD, MASS.—It is said that New York state capi- 
talists are projecting an electric railway line to extend from Albany, 
N. Y., through the Berkshire hills to Chester and Northampton. 
Some use, it is thought, might be made of an old charter which was 
granted thirty-one years ago to the Boston, Hoosac Tunnel & Albany 
Railroad Company. The estimated cost is $2,000,000, and the pro- 
posed name of the company is the Albany & Eastern Electric Rail- 
way Company. 


TOMPKINSVILLE, N. Y.—Extensive improvements are being 
made to the Staten Island Rapid Transit Company’s properties. They 
consist of putting down eighty-five pound rails, ballasting the system 
with stone, building a large stone dock 485 feet long by fifty-one 
feet wide, extensions of other docks, installation of car unloaders 
and the construction of a foreign freight pier at Tompkinsville. 
The New York State Construction Company has contracts for the 
dock work and the General Contracting and Engineering Company 
a lighterage pier and docks at St. George. The contract for the 
TompkKinsville pier will be awarded shortly. This work will cost 
about $200,000. 
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TELEPHONE AND TELEGRAPH. 


GREENSBORO, N. C.—The Bell Telephohe Company will erect 
another line from High Point to Greensboro. 


IOLA, KAN.—The Missouri & Kansas Telephone Company has 
begun work on the rebuilding of its local plant. 


ALPENA, MICH.—The Michigan State Telephone Company has 
leased an Office at Quincy and opened an exchange. 


WATERVILLE, ME.—The Somerset Farmers’ Cooperative Tele- 
phone Company will build a line from Skowhegan to Lakewood. 


STERLING, ILL.—The work of reconstructing the Bell Tele- 
phone Company’s system has been completed at a total cost of 
$10,000. 


YPSILANTI, MICH.—The council has accepted the proposal of 
the Michigan State Telephone Company to place its wires under- 
ground. 


STARKVILLE, TENN.—The Starkville Power and Telephone 
Company has sold its local system to the Cumberland Telephone 
Company. 


READING, PA.—A new line has been erected from Hereford to 
Siesholtzville, and preparations are being made for a circuit from 
Pennsburg to Hoppenville. 


FLORENCE, COL.—The Colorado Telephone Company will ex- 
tend its line from Florence to Querida, Custer County, by way of 
Wetmore, a farming section. 


HUNTINGDON, TENN.—The citizens of Newbill have organized 
an independent telephone company. They will erect a line from 
Newbill to Huntingdon, connecting with the Cumberland Company. 


HANNIBAL, MO.—The Bluff City Telephone Company has elected 
these officers: president, J. F. Davidson; vice-president, T. G. 
Dulong; treasurer, J. P. Hinton; secretary and general manager, 
H. G. Conger. 


CARLETON, MICH.—The People’s Telephone Company, of 
Wayne, bas completed a new rural line to Flat Rock, with twenty 
additional subscribers. A new four-mile rural line is also to be 
erected from Carleton to Ash Center. 


PHILADELPHIA, PA.—At the annual meeting of the Philadel- 
phia, Reading & Pottsville Telegraph Company, at Reading, the 
officers and directors were reelected. All the stock of the com- 
pany is owned by the Reading Company. 


KAUKAUNA, WIS.—Work upon the new toll lines which the 
Fox River Valley Telephone Company is building between Green 
Bay and Appleton has been delayed on account of the non-arrival 
of poles. The company already has connections between Green Bay 
and De Pere and between Appleton and Kaukauna, and less than 
a month will be required to close the intervening gap. 


LAFAYETTE, IND.—The stockholders of the Lafayette Tele- 
phone Company at their annual meeting elected the following direc- 
tors: William Folckemer, William Horn, Sr., Leopold Dryfus, George 
P. Haywood, Edgar A. Taylor, Richard B. Sample, William S. Baugh, 
Henry A. Taylor, and O. P. Friberg. The directors then reelected 
the following officers: president, William Folckemer; vice-president, 
William Horn, Sr.; secretary, O. P. Friberg; treasurer, Henry A. 
Taylor. 


IOWA FALLS, I[OWA—The Central Iowa Telephone Company, 
which has its headquarters in Iowa Falls, is building an extensive 
line north to connect Clarion with its system. This line will give 
the Wright County seat direct connections with Hampton, Iowa 
Falls, Waterloo, Fort Dodge and other points in northern and cen- 
tral Iowa that has been denied since last spring when the Bell 
Company cut out these connections. An exchange will also likely 
be started in Clarion. 


MARION, IND.—There has been formed in this city a new com- 
bination of independent telephone interests, including the Converse 
Telephone Company, Winchester Telephone Company, Delaware & 
Madison Telephone Company, of Muncie, and the Home Telephone 
Company, of Fort Wayne. Officers were elected as follows: Thomas 
Bromley, Jr., of Muncie, president; L. T. Barger, of Converse, vice- 
president; O. L. Barger, of Converse, secretary and treasurer. The 
executive committee consists of the officers and J. E. Brown, of 
Winchester. 
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INDUSTRIAL ITEMS. 


THE ELECTRO-DYNAMIC COMPANY, Bayonne, N. J., has 
issued a series of new bulletins descriptive of the “Interpole” 
variable-speed motor. 

THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., in bulletin No. 409 describes and illustrates 
switchboards for small direct-current plants. 


THE A. N. KELLOGG NEWSPAPER COMPANY, 91 West Adams 
street, Chicago, Ill., has published a handsome booklet, listing 1,921 
family weekly newspapers in this company's service. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
110 Woodford street, Plainville, Ct., is calling attention to its plug 
cutouts. An attractive advertising folder illustrates and describes 
the various features of these cutouts. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J.. 
is distributing the November issue of “Graphite.” This contains con- 
siderable interesting data relating to mechanical engineering opera- 
tions and the use of the Dixon company’s graphite materials. 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, distributes a regular monthly issue of the “Lamp-oon.” 
This contains a considerable amount of light reading, and some 
sketches of a serious nature calling attention to the value of the 
“Sterling Special” lamp. 

I. S. SPENCER’S SONS, INCORPORATED, Guilford, Ct., has 
issued a handsomely printed souvenir describing and illustrating 
the historical development and present extent of its works. The 
company has a very complete equipment for the manufacture of 
light grey iron and brass castings and general hardware. 


THE FIDELITY INTERNATIONAL AGENCY, 621 Broadway, 
New York city, is the United States agent for Siemens & Halske, 
Beriin, Germany. Bulletins which have been issued recently 
describe and illustrate loud-speaking telephone sets, mine telegraph 
apparatus, and safety stop apparatus for hoisting engines. 


THE CHANDLER & TAYLOR COMPANY, Indianapolis, Ind., 
has sold one of its standard service, enclosed selfwiling engines of 
the direct-connected type to the owners of the New York Life Build- 
ing in Chicago. The company has also sold an engine of the same 
type, made tandem compound, to the University of Nebraska, Lin- 
coln, Neb. 


PATTERSON, GOTTFRIED & HUNTER, LIMITED, 146-150 
Centre street, New York city, has issued catalogue No. 45 descrip- 
tive and illustrative of power transmission appliances. The lists 
include the various dimensions, the weights and prices of all parts, 
and a carefully arranged index makes it easy to discover any 
specific material. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is again 
calling attention to the “P. & S.” double-pole socket. The company 
claims that grounding is prevented, and that the socket has all 
of the beauty and service that can be crowded into so small a com- 
pass. The copper contact shell is also an important feature of the 
double-pole socket. i 


WILLIAM S. BRYAN, St. Louis, Mo., announces that the Breese 
(Ill.) Water and Light Company has decided not to attempt to get 
its new lighting plant in operation before Christmas, as originally 
intended. All of the bids received on the ninth of October have 
therefore been rejected, and new proposals are invited for 10 A. M., 
Monday, October 30. Mr. Bryan is consulting engineer, and Victor 
J. Klutho is architect. 


THE GOLD CAR HEATING AND LIGHTING COMPANY, 17 
Battery place, New York, is preparing an exhibit for the Madison 
Square Garden Electrical Show, to be held in New York city, from 
December 12 to December 23. This exhibit will exploit the uses of 
electricity for heating. Special demonstrations of electrical house 
heating will give the visitors a practical idea of the attractiveness 
of the modern form of electrical utilization. 


THE CANADIAN WHITE COMPANY, LIMITED, has been 
awarded the contract for erecting at Hamilton, Ont., the new 
head office building for the Federal Life Assurance Company. 
Messrs. Finley & Spence, of Montreal, are the architects. This 
building will be an eight-story modern steel construction fireproof 
office building. The Canadian White Company has the entire con- 
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tract, and will have the building ready for occupancy not later 
than August 1, 1906. The company has also been awarded the con- 
tract for the construction of the street car sheds for the Montreal 
Street Railway Company. Messrs. Marchand & Haskell are the 
architects. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
in Bulletin No. 10 describes and illustrates its electric mine loco- 
motives, electric gathering locomotives, rack-rail locomotives and 
storage battery locomotives. In addition to the very complete de- 
scriptive matter there are illustrations of many of the parts. This 
is a particularly interesting bulletin; it is very well printed, and is 
worthy of careful reading and preservation. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has received an order from the South 
Side Elevated Railroad Company, of Chicago, Ill., for eighty com- 
plete double equipments, unit switch control, for the new No. 121 
motor. These motors are rated at eighty-five horse-power each. 
The order calls for 160. This is in additiom to a previous order 
from the same company received a short time ago. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, will 
have an extensive exhibit at the Madison Square Garden Electrical 
Show, to be held in New York city, from December 12 to December 
23. A feature will be the exhibition of the recent improvement 
designated as its expansion pigtail brush attachment. The com- 
pany will also exhibit a complete line of carbons for both wet and 
dry primary batteries. In addition the company will show a com- 
plete line of Columbia dry cells. 


THD STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having ciosed contracts 
for switchboards for the following places: Sonora, Ky.; Minneapolis, 
Minn.; Moosminsaskhechewan, Northwest Territory; Pattersonville, 
N. Y.; Des Moines, Iowa; Seward, Ill.; Sublette, Ill.; Little Valley, 
N. Y.; Beloit, Kan.; Milbanke, S. D.; Wheeling, W. Va.; Linn Grove, 
Ind.; Brooten, Minn.; Abbott, Tex.; Vertrees, Ky.; Payette, Ida.; 
Hammonton, N. J.; Chenoa, Ill.; Tiskilwa, Ill.; Swedesboro, N. J. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
issued a new series of attractive and interesting literature. Cata- 
logue No. 123 deals with saw mill carriages and accessory machinery; 
bulletin No. 1402, the Allis-Chalmers steam-shovel; bulletin No. 1403, 
the Hancock jig; bulletin No. 1404, the McDougall roasting fur- 
nace; bulletin No. 1607, the high-duty horizontal, double-acting, 
crank and flywheel plunger pump, driven by cross-compound, 
Reynolds-Corliss engine; bulletin No. 1608, motor-driven, single- 
stage, centrifugal pumps. 


C. H. M’GIEHAN & COMPANY, 11 Broadway, New York, has pre- 
pared a practical novelty in the form of a shop and office thermom- 
eter. The shop barometer is provided with a mounting upon which 
are printed decimal equivalents, in sixty-fourths. The office style 
is made up without this table. The company undertakes expert 
mechanical work, designing and draughting, and builds automatic 
and special machinery. While these thermometers are not intended 
for promiscuous distribution, they may be secured upon proper 
application to the company. 


G. M. GEST, New York and Cincinnati, the expert subway con- 
tractor, has beet awarded a contract for the construction of a 
complete electrica. subway system for the Dayton Lighting Com- 
pany, Dayton, Ohio. This plant has recently been acquired by new 
interests, and is beirg entirely rebuilt and reequipped. The con- 
tract given to Mr. Ges: is for the subway installation for the whole 
city, covering twenty miles of streets, and involving over 1,000,000 
feet of conduit. The sy:tem is to be absolutely modern and up to 
date, and the amount nvolved will be in the neighborhood of 
$250,000. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued a new series of very attractive flyers and bulletins. 
Flyer No. 2166 describes porcelain receptacles for moulding wiring. 
The test of a 2,000-kilowatt Curtis steam turbine is the subject of 
a handsomely printed brochure. Supply catalogue No. 7591 lists 
parts of edgewise parallel rod, 110-volt, direct-current, multiple en- 
closed arc lamps, forms 14 and 12. The luminous electric radiator 
is described and illustratec in a neat booklet, and a reprint of P. D. 
Wagoner’s National Electric Light Association’s paper on “Mercury 
Arc Rectifiers” is also included. Railway line material and rail- 
bonds are described and illustrated in a fine catalogue of eighty- 
four pages. 
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THE ELECTRIC MOTOR IN SALVAGE WORK. 
An interesting application of the electric motor in salvage 


work is noted in a brief description of the work now being done 
at Port Arthur on the damaged Russian warships. The work 
on the Bayan was in charge of Captain Sakamoto and Engineer 
Captain Takakura. 
electric power station there, a dynamo, and they secured an 


These gentlemen found at Dalny, in the 


engine and boiler and set these up on shore in a temporary 
house near the vessel. They secured also at Dalny a motor-driven 
centrifugal pump which had been sent on there for work on the 
new drydock, but had never been installed. This motor was 
put to work in pumping out the Bayan, in which service it 
did excellent work. A second motor-driven centrifugal pump 
was found on one of the hills at Port Arthur, which was also 
appropriated and put to work. By means of these pumps, as 
well as those on the vessel herself, all the work required was 


accomplished, 


PHYSICS EXTRAORDINARY. 


The accomplishments of physical science are truly wonder- 
ful. 


as does the work of the engineer, they must nevertheless be 


While, perhaps, not appealing as strongly to the lay mind 


counted among the greatest achievements of our civilization. 
One striking illustration of the marvelous potency of scientific 
methods is the addition to our knowledge of the nature of 
things which has been gained through the study of radium. 

The phenomenon of radioactivity has been known only ten 
years, and was entirely new when discovered. It secmed utterly 
opposed to our previous conceptions of matter, yet in ten years 
we have made such progress that we now feel that we know vastly 
more about the molecule than we had any hopes of learning for 
And that is 


not all, for ten years ago we had no basis for believing that an 


a long time before the discovery of radioactivity. 


atom could be broken up, while now we seem to know more about 
the constituent parts of the atom than we previously knew of 
the atom itself. We have not only shown that an atom can be 
broken up, but we have shown that, in certain cases, this dis- 
integrating process is exceedingly complex and takes place in 
successive stages, one following the other. Uranium, for exam- 
ple, which is supposed to be the parent element of radium, first 
breaks up, forming uranium X, which then changes to radium. 
Radium then gives off the so-called emanation, and this, in vari- 
ous ways, goes through six stages, finally reaching the form 
known as radium F. As yet no further change has been traced, 
but Professor Rutherford, who has been particularly instru- 
mental in this remarkable work, thinks that it is probable that 
finally lead is formed, since this material is always found asso- 
ciated with radium ores in quantities suggesting the inference. 

Besides this determination of the stages of decomposition of 
the radioactive materials, the character of these changes has 
been determined; in fact, it is from the peculiaritics of the 
latter that the various stages have been recognized. During cer- 
tain of the changes, particles of charged matter—if we may 
still use this term—are thrown off at terrific velocities, and pro- 
duce disastrous effects upon any other material which may lie 
in their way; in fact, these minute projectiles actually shatter 
to pieces molecules of matter which they encounter. 

Naturally, the laws governing the movement of these 
atomic fragments would be of the greatest interest to science, 
and it is with a sense of gratification that one learns that recent 
researches seem to indicate that they are neither more nor less 
than the laws of motion enunciated by Newton for terrestrial 
matter, and later extended to the visible universe. 

Truly, these developments of physical science are of the 
greatest importance, and it is worthy of remark that they have 


heen accomplished by the means of simple apparatus, thouh, 
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of course, constructed in a refined way. With mathematics as 
his dark lantern, and a simple electrical instrument as a jimmy, 
the scientific burglar is rapidly depriving Nature of some of her 
most cherished secrets. Fortunately for the pleasure of the 


burglar, the further he penetrates into Nature’s treasure house, - 


the larger does he find it to be, and the richer the treasure. 


eee Le = 


IMPROVING TRAFFIC CONDITIONS IN LONDON. 
London, the largest city in the world, is one of the last to 


take up its traffic problems seriously, and devise plans for 
improvement. While a certain amount of traffic regulation has 
been enforced for a long time past, no amount of regulation 
will correct the evil of narrow and crooked streets. The condi- 
tion was at last seen in its true light, and a traffic commission 
was appointed to go over the entire situation and draw up plans 
for improving it. The report of the commission is now being 
prepared, and is very voluminous. It is contained in eight 
volumes. One of these—vol. vii—has just been issued and is 
of much interest to us in this country. This is the report made 
to the commission by its advisory board of engineers. 

One sentence from this report may be quoted with profit. 
It is as follows: “The prime cause of London’s backwardness 
is to be found in the lack of homogeneity in its municipal sys- 
tem, and an entire absence of any centralized control and of 
consequent guiding effort which such control ensures.” 

Fortunately for the cities of this country, this phase of 
the traffic problem has not been so serious. We, with our love 
of bigness, consolidate adjoining towns, and allow a large city 
to absorb villages and towns on its outskirts. Doubtless, this 
method of growth has some—probably many—disadvantages, 
but it certainly simplifies the traffic problem and aids toward 
better service. Yet we have found that this is not sufficient. 
Some general] plan of development must be adopted, and adhered 
to, if our cities are to develop in the best way. If this is not 


done, sooner or later they will be confronted with intolerable 


conditions which can only be changed at great expense and much 
discomfort to the community. Certain of our larger cities have 
already adopted plans for guiding future growth, and are 
studying, with great care, the traffic requirements of the cities 
as they now are and as they are expected to be. Those towns 
Well- 
considered plans, adopted to-day, will save taxpayers much 


which have not taken this step can not do so too soon. 


money in the future. 

Another phase of the London traffic report which interests 
us in this country is that referring to the regulation of the 
traffic on the streets. In the central part of London the streets 
are so narrow that there is room for only two lines of traffic in 
each direction, which is divided by the police into slow-moving 
and rapid-moving vehicles. Much to the disgust and irritation 
of those moving in vehicles which really do travel at a decently 
fast pace, any vehicle in London moving faster than a walk 
claims the right to the centre of the street, and, due to the 
narrowness of the streets, holds back all vehicles behind it. 
This difficulty can only be removed by the opening of wider 
streets, which, even if they do not permit of three lines of traffic 


in each direction, will at least allow a fast-moving vehicle to 
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move around one going at a slower pace. ‘As a temporary 
expedient, it is suggested that all vehicles be required to keep 
to the curb until they overtake another. 

London is much behind the other large cities of the world 
in its traffic facilities. This is indicated by the figures repre- 
senting the average rides per inhabitant on the street railways 
and omnibus lines. This city has a population of about 
6,850,000, and the average number of rides per year per head 
is 170. In Paris the figure is 200; in Berlin, 270, and in New 
York, 300. These figures do not include travel on the railroads 
running out of the city. Although London is some seventy-five 
per cent larger than Greater New York, and therefore should 
show a greater number of rides per capita, the actual number 
is less than sixty per cent of that of the smaller city. It should 
be mentioned that the cab travel of London is not included in 
the above figure. , 

The plans proposed by the traffic commission for chang- 
ing this condition’ will involve the expenditure of between 
$150,000,000 and $200,000,000—a very large sum indeed; but 
it would seem none too large to meet the serious situation now 
existing. We in this country should watch the progress of 
affairs over there in order that we may profit as opportunity 
offers. 
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TOWING BY MEANS OF ELECTRIC LAUNCHES. 

In a recent issue of our esteemed contemporary, the Ameri- 
can Shipbuilder, an interesting suggestion is made. It is said 
that since many of our large coasting schooners are fitted with ' 
power apparatus for hoisting cargo, sails and for pumping, and 
frequently are supplied with dynamos for lighting the vessel, 
that this power might be still further utilized by applying it 
to one or two suitable launches, which could be used for tow- 
ing the vessel in calm weather and for shifting her berth in 
small harbors. Having plenty of power at hand, the launch 
could easily be hoisted out, the motor connected to the dynamo 
by means of an insulated cable, and the vessel towed at three 
or four knots. At four knots an hour in a dead calm a vessel 
would make ninety-six miles per day, and in this way the cost 
of the equipment would soon be made up in towage fees and 
in the saving of time. 

This is a very interesting suggestion. Although we are not 
familiar with the amount of power required for this work, it 
sounds reasonable. If the launch were equipped with batteries 
it would be of considerable service to the vessel when she lay 
in a harbor. For this purpose the battery equipment need 
It would probably be well to have the motor as 
large as the electrical equipment of the vessel would stand, 


not be large. 


for since, when towing, it would draw its power directly from 
the dynamo, the small battery equipment would not limit its 
output. The outlay required for this launch should not be 
large, and it would be quickly repaid. Even if the vessel were 
able to make only two knots, in the course of a day nearly 
fifty miles would be covered, and she would possibly be car- 
ried beyond the calm. . The suggestion embodies another in- 
stance of the flexibility of electric transmission, and is one well 
worth trving. 
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ELECTRIC LIGHTING CHEAPER THAN GAS FOR THE HOME. 

They are having an electrical exhibition in London, and in 
connection with this have secured prominent electrical men 
to make public lectures. A number of these have been of 
particular interest to the public, one especially so, since it 
touched upon the use of electric lights in the home. This lec- 
ture was delivered by Mr. James Swinburne, past-president of 
the Institution of Electrical Engineers, of Great Britain, and a 
past-master of the lecturer’s platform. Mr. Swinburne never 
has difficulty in holding the attention of his hearers. He can take 
what, to many, would seem to be a dull subject and turn it 
around so that every one listens earnestly, and yet he always 
has some useful message to deliver and he manages to deliver 
it in such a way as to impress it upon the minds of those who 
hear him. 

In his lecture, Mr. Swinburne told his audience the inter- 
esting story of the development of the incandescent lamp. 
Then he got down to business and showed how much superior 
this lamp is to the older forms of illumination in which a 
flame is employed. It not only gives a better light, is safer 
and can be arranged so as to give a better illumination, but, 
Perhaps this would not 
appear true if one compared merely the cost of gas with the cost 
of electrical energy; and perhaps the comparison might seem 


everything considered, is cheaper. 


still less in favor of electricity, if, as is frequently done, one 
changes over from gas to electricity and then compares the cost 
of a satisfactory lighting by the latter method with the unsat- 
isfactory lighting by gas which preceded. Under such condi- 
tions it would be an exceptional case in which the cost for the 
gas alone were not less than that for electricity. 

But this is only one way of looking at it. In fact, to get 
the two systems on a fair basis, every item should be considered. 
The estimates should be made for an equal illumination in each 
case. The relative fire risks must be determined as closely as 
can be, and the effect on the house of the two methods must 
not be overlooked. As was shown by Mr. Swinburne, the gas 
flame assists very materially in spoiling the decorations of a 
house, as well as increasing the dust and dirt. It seems that 
it is necessary to redecorate a London house about once every 
four years when gas is used; but when electricity is adopted, 
the house need be decorated not oftener than once in five or 


six years; and this is an underestimate. In fact, Mr. Swin- 


burne is convinced that, in the long run, the electric light is 


cheaper than gas, even if the latter be free. This was an emi- 
nently satisfactory conclusion for the lecturer. Unfortunately, 
it is more difficult to persuade the possible consumer of the 
economy of electric lights. It is easier to work it out on the 
blackboard than it is to drive it through the consumer’s pate— 
a work, by the way, to which the electric-lighting companies 
are devoting not a little time and energy just now. Mr. Swin- 
burne has, however, brought out a,new and interesting phase 
of the lighting question, of which the companies will doubtless 
make good use. It is one which hes received almost no atten- 
tion heretofore. | 
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ELECTRICITY ON THE FARM. 

Although applications of electric lights and power to farm 
work are few and widely scattered, occasionally conditions whicl. 
permit of one or both of these applications are readily seized. 
An instance of this kind was reported recently from the agricul- 
tural state of Nebraska. Three farmers, having combined and 
installed a small gasoline engine for pumping purposes, em- 
braced the opportunity to make further use of this engine when 
it was not pumping water. They secured a small dynamo, and 
placed it so that it could be driven from the engine. They then 
installed electric lights in their houses and barns, so that now 
they are enjoying one of the luxuries of country life—a safe, 
convenient and economical light. 

In spite of its backward state, the application of electric 
power on the farm is sure to develop rapidly before long. At 
the present time such uses are limited generally to the estates of 
so-called gentlemen farmers, who farm for pleasure rather than 
for profit. A drawback to the wider use of the motor is its first 
expense; but if farmers would form groups, as has been done in 
the instance mentioned above, and divide the cost of the ma- 
chinery among them, this objection would no longer hold. The 
machinery needed for such an arrangement is not large; in fact, 
it need hardly be larger than that required for a single farm, 
because, from the intermittent character of the work on thc 
farms, it could be easily arranged so that each member of the 
group would have the full use of the plant for his portion of the 
time. 


ELECTRICAL OPPORTUNITIES IN CHINA. 

The recent report of Special United States Agent Burrill, 
who hasebeen investigating the commercial situation in the Far 
Kast, calls attention to the opportunities for selling electrical 
appliances and installing electrical systems in China. This vast 
country is practically untouched by the electrician, for the half 
dozen small lighting plants in the principal cities and the one 


. or two little electric railways there can hardly be counted in 


such a vast empire. True, by far the greater part of this 
country is utterly unprepared for electrical methods, but Mr. 
Burrill says that the large cities are ready, and only need to 
be approached properly in order to throw open their gates. 
There is need for not only electric light and power plants, but 
for electric railways and especially for well-stocked supply 
houses. There is opportunity for the profitable sale of electrical 
material and for the contractor. Although there has been some 


feeling against American products and methods, it should not 


' be difficult to overcome this if the situation be properly handled. 


It remains for us to see that the opportunity which China offers 
is properly embraced. It will not do to wait until England or 
Germany takes the lead. The first on the ground will prob- 
ably get the best of the business; and it would be just as well 
to keep an eye on little Japan, for she has been doing excellent 
work in electrical manufacturing and construction, and there 
is no telling where she may next appear. Certainly, she is not 
going to lose any opportunity for profitable expansion of her 
trade in the East. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER VIII. 
THE ALPHA Rays. 


It. has already been mentioned that the 
a ravs are only slightly deviable in a 
magnetic field, that they have very little 
power to penetrate matter, and that they 
produce most of the ionization of the gas 
through which the radiations from radium 
pass. | 

The study of the deviation of the a 
rays In a-magnetic field we owe mainly to 
Rutherford. That they are deviated was 
shown by the following simple experiment. 
If some radium salt is placed in the bot- 
tom of a narrow tube, which, in turn, is 
introducal between the poles of an electro- 
magnet, radiations from the salt will fall 
upon an electroscope placed directly in 
front of the tube. If the current is now 
turned on the electromagnet, any rays that 
are appreciably deflected by the magnet 
would fall upon the side walls of the 
tube, and would not reach the electroscope. 

‘Since the a rays are only slightly de- 
viable in a magnetic field, it would be 
necessary to have a tube of very smal! 
bore in order to be able to cause the rays 
to be deviated or bent enough to strike 
the walls. Such a narrow tube or slit 
between two plates would have the disad- 
vantage that only a slight amount of ra- 
diation would escape from it. Rutherford 
overcame this difficulty by using a num- 
ber of such slits. The radium was placed 
in the bottom of a box into which were 
introduced close together twenty or more 
parallel plates. The distance between the 
plates varied from about 0.05 to 0.1 of 
a centimetre. The box containing the 
radium and the plates were placed between 
the poles of a powerful electromagnet, so 
that the lines of force were at right angles 
to the path of the rays. 

Certain difficulties were met with before 
this experiment could be successfully per- 
formed. It is desirable that the slits be- 
tween the plates should be of the same 
length, in order that. the rays may be ex- 
posed to the magnetic field for some dis- 
tance. If the box containing the slits is 
filled with air, this would absorb the a 
ravs quite readily and practically no re- 
sult could be expected. 

Rutherford overcame this difficulty by 
using drv, electrolytic hydrogen, which has 
a number of advantages over the atmos- 
pheric air. In the first place, the a rays 
are much less absorbed by hydrogen than 


gen. 
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by air. In this experiment it will be 
recognized that the a, B, and y rays 
all fall upon the electroscope before the 


magnetic field is made, and then the g8 


rays are deviated, but the y rays con- 
tinue to fall on the electroscope. While it 
is true that most of the power to ionize 
a gas 1s possessed by the a rays, both the 
B and y rays have some power to do so. 
The B and y rays have much less 
power to ionize hydrogen than air, and 
thus the effect due to these rays is dimin- 
ished by filling the apparatus with hydro- 
Rutherford showed that when a 
powerful magnetic field was used, all of 
the a rays were deviated. This proved 
that the a rays are made up of charged 
particles. It. does not, however, show 
whether the particles are charged posi- 
tively or negatively. If the particles are 
charged positively the rays would be 
deviated in one direction, if negatively in 
the opposite direction. It was found that 
the a rays are deviated in a direction 
which is exactly opposite to that in 
which another class of rays, known to 
consist of negatively charged particles, is 
deviated. This proves that the a rays, at 


` least from.radium, are composed of posi- 


(d 


tively charged particles. 

It will be remembered that the a rays 
are given off from all radioactive sub- 
stances, and, further, that only a rays 
are given off from polonium. A question 
that shouid be raised and answered is 
this, are the a rays from polonium the 
same in character as the a rays from 
other radioactive substances? This was 
tested by Becquerel in 1903. He showed 
that the a rays from polonium are de- 
flected in the magnetic field in the same 
direction as the a rays from radium. 
The a rays from polonium, therefore, also 
consist of positively charged particles. 

The conclusion that the a rays con- 
sist of electrically charged particles, was 
confirmed by Rutherford in the following 
manner. The rays were passed through 
an electric field, and were shown to be 
deviated by the field. This must be the 
case if the conclusion that the a particles 
are charged, is correct. 


e 
THE RATIO a FOR THE a PARTICLE. 


The ratio of the charge to the mass of 
the a particles can be ascertained by the 
same general method as that which was 
employed by J. J. Thomson for determin- 
ing the same ratio for the cathode particle. 
This has already been discussed at some 
length in an earlier paper. By studying 
the deviation of the rays in both a mag- 
netic and electrostatic field, as we have 
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seen, it is possible to determine the velocity 
_ e 
of the particles and the ratio a 


Very different results were obtained 
with the a particles from those reached 
by Thomson for the cathode particles. The 
velocity of ‘the a particles is about 
2.0 X 10° centimetres per second, which 
is about one-tenth the velocity of light. 
The ratio of charge to mass for the a par- 
ticle is about 6 X 103. While this result 
must not be regarded as very accurate, on 
account of the difficulty in obtaining a 
large deviation in the electrostatic field, 
it is still of the right order of magnitude. 

It is interesting to compare this result 
with that obtained for the cathode par- 
ticle. 

It will be remembered that the velocity 
of the cathode particle is about 1.6 X 10% 


and the ratio ee = 10. 
m 


The cathode particle, therefore, moves 
much faster than the a particle, and has 


e ae 
a value of z which is about one thousand 


times as great as that of the a particle. 
THE MASS OF THE a PARTICLE. 


P: e > 
Knowing the value of —, we have be- 
m 


come familiar with a method worked out 
by J. J. Thomson for determining the 
value of e and, therefore, the value of m. 
While these determinations have not been 
carried out directly for the a particles 
as for the cathode particle, still some light 
has been thrown on the present problem. 


We have seen that the ratio for the 


a particle is about 6 X 103. 


The ratio of — for the hydrogen ion 


in the solution of acids is about 10%. 

If the charge carried by the a particle 
is the same as that carried by the hydrogen 
ion in solution, as is made highly prob- 
able by our general knowledge of these 
substances, then we can compare the 
masses of the hydrogen ion and the a 


l 6 
particle. Since = for the former is 10$, 


and < for the latter 6 X 10%, and since 


e in the two cases is the same, it follows 
that the mass of the a particle is about 
twice the mass of the hydrogen ion. It 
will be recalled that the determination 


of = for the a particle is only approxi- 


mate. It is therefore possible that the 
mass of the a particle is even four times 
as great as that of the hydrogen ion, in 
which case it would be equal to the mass 
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of the helium atom. We shall see that 
there is some evidence in favor of the 
view that the a particles are helium 
atoms. 

We have seen that the a particles are pro- 
jected with enormous velocities, 1.65 X 
10° centimetres per second. If they have 
masses even as great as the hydrogen atoms 
or ions, with such velocities they would 
have a large amount of energy. This is 
the probable explanation of their great 
power to ionize a gas through which thev 
pass, and to produce other effects with 
which we shall become familiar in a later 
paper. 

THE SPINTHARISCOPE. 


One other matter must be discussed he- 
fore leaving the a rays. It has already 
been stated that strongly radioactive sub- 
stances like radium, can produce fluor- 
escence in certain substances exposed to 
their radiations. ‘Thus, screens covered 
with barium platinocyanide or zinc sul- 
phide, light up with a fluorescent light 
when exposed to the action of radium 
radiations. 

This power of the radiations from 
radium to produce fluorescence can readily 
be shown to be due mainly to the a rays. 
If the a rays are cut off by a thin screen 
of metal, most of the power of thé radia- 
tions to produce fluorescence is lost. Both 
the 8 and y radiations can pass through 
the thin metallic screen, yet they have 
only feeble power to awaken fluorescence 
in the platinocyanide or sulphide. 

The power of the a particles to produce 
fluorescence has been utilized by Sir Will- 
iam Crookes in a striking manner. If a 
screen covered with phosphorescent zinc 
sulphide is exposed to the radiations from 
radium or polonium, at a short distance 
from the substance,it presents a most strik- 
ing appearance. ‘The screen does not be- 
come homogeneously fluorescent through- 
out, but bright scintillations appear and 
quickly vanish. Bright points of light 
make their appearance, and rapidly dis- 
appear. The best resu:t is obtained by ex- 
amining the screen through a small mag- 
nifying glass. Based upon these facts is 
Crookes’ spinthariscope. At one end of 
a metal tube is placed a piece of 
metal which has been dipped in a 
solution of radium chloride or bro- 
mide. This is suspended at a dis- 
tance of a few millimetres from a screen 
covered with phosphorescent zinc sulphide. 
The other end of the tube contains a mag- 
nifying lens. This instrument has been 
termed a spinthariscope, from “spintha- 
ros,” a spark. 

The appearance of the screen has been 


“number of scintillations. 
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described as analogous to that of the milky 
way as seen with the naked eye on a dark 
night. Bright points of light appear and 
quickly disappear all over the screen. 
These come and go in rapid succession. 
The effect has also been described as 
analogous to the splashing of drops of 
rain in a pool. 

The cause of this striking phenomenon 
is probably the impact of the a particles 
upon the screen covered with the sub- 
stance in which fluorescence can be set up. 
The a particles, on account of their high 
velocity and appreciable mass, have, as 
we have seen, a considerable amount of 
kinetic energy. When they fall upon the 
screen covered with zine sulphide, they are 
stopped, and their kinetic energy is given 
up to the screen. Zinc sulphide becomes 
luminous when subjected to almost any 
mechanical disturbance. Merely rubbing 
it with a hard surface will render it fluor- 
escent. Wherever an a particle falls 
upon the screen, that portion of the sereen 
becomes luminous for some distance 
around the point of collision, and the ap- 
pearance is that of a spark of light. Every 
spark or centre of luminous disturbance 
on the screen is the result of the impact 
of an a particle upon the screen. We thus 
see, as it were, the point at which the 
separate a particles strike the fluorescent 
screen, and this is, perhaps, one of the 
best examples of the action of separate 
atoms or molecules made perceptible to 


any of our senses. 


Another theory of the action of the spin- 
thariscope has been proposed by Becquerel. 
He thinks the scintillation is due to 
a fracture of the crystal of the fluorescent 
zinc sulphide, by the a particles. He 
does not think that such a fracture could 
be produced by one a particle, but only 
when a number of such particles strike 
simultaneously a weak point in the crys- 
tal. That light is frequently emitted when 
crystals are crushed, is well known. In- 
deed, crystals of zine sulphide give out 
light when mechanically crushed, and ac- 
cording to Becquerel, such light has the 
characteristics of that in the spinthari- 
scope. It shows the same general kind of 
scintillations, and the number of scintil- 
lations is dependent somewhat upon the 
size of the crystals of zinc sulphide with 
which the screen is covered. The smaller 
the crystals of the sulphide the larger the 
number of scintillations, which accords 
with Becquerel’s view as to the action in 
the spinthariscope. The smaller the 
crystals the more easily they would be 
broken, and consequently the larger the 
It is difficult 
at present to decide between these two 
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views. The theory first advanced is the 
simpler and more fascinating, but it mav 
not be true. More experimental evidence 
must be obtained before a final decision 
can be reached. 

T o—_—_—— 

Successful Starting of Gas-Engine- 
Driven Single-Phase Railway 
System. 

The Westinghouse interests announce 
the successful starting of the Warren & 
Jamestown alternating-current railway 
svstem operating between Warren, Pa., 
and Jamestown, N. Y. The electrical 
equipment has had several weeks’ prelimi- 
nary run from a small gas-engine-driven 
unit temporarily installed in the power- 
house at Stoncham. On October 19 the 
large gas engines were placed in service 
for the first time and a permanent oper- 

ating schedule was inaugurated. 

Probably the most interesting feature 
of this railway system is the exclusive 
employment of horizontal ’double-acting 
gas engines of the heavy-duty type for 
the generation of power to operate the 
road. Two of these engines are now in- 
stalled, the first of which is already 
operating. The second will be placed in 
service in a short time. These two engines 
will be called upon to operate in parallel 
on the electrical end. 

The two units installed are each of 
approximately 500 brake-horse-power ca- 
pacity, direct-connected to 260-kilowatt 
revolving-field engine-type single-phase 
generators. Each has two cylinders ar- 
ranged in tandem fashion with a single 


crank, They will operate entirely upon 
natural gas, distributed by a local com- 
pany. In this district the gas has a 


calorific value of 1,000 British thermal 
units per cubic foot. A fifty-five-horse- 
power vertical Westinghouse engine of 
the single-acting type is also in operation 
driving air-compressor and exciting unit 
for the main equipment. 

Current is generated directly at a volt- 
age suitable for transmission without the 
use of transformers. Transformer sub- 
stations are located along the right of 
way, which reduce the line voltage to 
3,300 volts for the trolley, at which press- 
ure it is collected by the cars. 

The Warren & Jamestown Street Rail- 
way, although recently organized upon its 
present basis, has been running part of 
its present line for eleven years. Three 
years ago it began experimenting with gas 
power with sufficient success to induce the 
use of gas engines for the entire power 
generation. The successful starting of 
the power system will be accepted with 
general gratification, and will mark an 
important advance in modern electric 
railroading. 
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The Banquet on the New Liner 
Amerika. 

The new liner Amerika, launched by the 
Hamburg-American Line, and described 
in the ELECTRICAL REVIEW last week, was 
thoroughly inspected on the evening of 
Tuesday, October 24, by representatives 
of the press, shipping and leading com- 
mercial interests of New York city. A 
feature of the unusually fine dinner was a 
lantern procession of stewards in the uni- 
form of sailors. There were some 400 
diners. 

Mr. Emil Boas, general manager of the 
Hamburg-American Line, presided at the 
dinner. In his address Mr. Boas told of the 
development of the line. In 1886 it had 
twenty-six ocean steamships and twenty- 
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veyor Clarkson; and Lawson Sanford, of 
the Cunard Line. 

Mr. Frank Presbrey, upon whom de- 
volved the management of the evening’s 
entertainment, was felicitated upon his 
very skilful and successful arrangement 
of the occasion. 

— ——_<@> 
Tablet Presented to the American 

Institute of Electrical Engineers. 

At the meeting of the American Insti- 
tute of Electrical Engineers, held Friday, 
October 27,.a beautiful tablet was exhib- 
ited which has been presented to the Insti- 
tute by the Associazione Elettrotecnica 
Italiana as a testimonial in recognition of 
the courtesics extended to the members 
of the associazione during their visit to 


SILVER TABLET PRESENTED BY THE ASSOCIAZIONE ELETTROTECNICA ITALIANA TO THE 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, 


three other vessels. To-day there are 149 
steamers and 182 auxiliary vessels, having 
a total tonnage of 764,551 tons, or more 
than the whole ocean tonnage of countries 
like Russia, Holland, Sweden or Denmark. 


Mr. Frank R. Lawrence, president of 


the Lotos Club, made a short and happy 
address, and the other speakers included 
Frederick Perry Powers, of the Philadel- 
phia Record; D. W. Cooke, assistant traffic 
manager of the Erie Railroad; George 
Van Skaal, editor of the Staats Zeitung; 
the Rev. Merle St. Croix Wright; James 
A. Wright, of the American Line; Deputy 
Survevor Bishop; General Director Ballin, 
of the Hamburg-American Line; Post- 
master Willcox, of New York city; Sur- 


this country in August and September, 
1904. 

The tablet is an artistic silver casting, 
mounted on a handsome marble slab. The 
design, which was executed by the cele- 
brated Italian sculptor L. Pagliaghi, em- 
bodies medallion portraits of Volta and 
Franklin, and an inscription in Latin, of 
which the following is a literal transla- 
tion: 

By this testimonial the Italian col- 
leagues place on record, for all time, their 
reception in gracious and generous hospi- 
tality, by their American colleagues, dur- 
ing the months of August and September, 


‘in the year 1904: may it be of good 


augury. 
Rome, the thirty-first day of the month 
of December, in the year 1904. 
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The tablet will be placed in a prominent 
position in the Institute headquarters in 
the United Engineering Building, now in 
process of construction. 
> 


Next Annual Reunion of the Old 
Time Telegraphers and Histor- 
ical Association and the Society 
of Military Telegraphers. 

Preliminary steps, in preparation for 
holding the next annual reunion of the 
Old Time Telegraphers and Historical As- 
sociation and the Society of Military Tel- 
egraphers, were taken in Washington, 
D. C., on October 26, when President 
William H. Young called a meeting of the 
executive committee, composed of the fol- 
lowing members appointed by him: P. V. 
DeGraw, assistant postmaster-general ; 
Charles P. Adams, superintendent tele- 
graphs Southern Railway Company; G. 
W. Ribble, superintendent Postal Tele- 
graph Company; E. W. Emery, Associated 
Press; Geo. C. Maynard, United States 
National Museum; H. F. Taff, manager 
Western Union Telegraph Company; J. 
H. Robinson, chief telegraph division, 
weather bureau. 

Mr. Young is chairman of the commit- 
tee. After careful consideration it was 
decided to fix the date of the meeting for 
October 9, 1906. Following the usual 
custom, the business meetings of the Old 
Timers and of the Society of Military 
Telegraphers will be held on that day, and 
the following three or four days will he 
devoted to carrying out the programme 
of entertainments, etc., which will be ar- 
ranged later. It is expected that oppor- 
tunities will be given for visits to all 
places of interest, including the White 
House, Capitol, Congressional Library, 
Corcoran Art Gallery, Smithsonian Insti- 
tution and National Museum, the great 


naval gun factory, Mount Vernon, Arling- 
ton and the government departments. 
October in Washington is usually one of 
the most favorable seasons, and a large 
attendance of telegraphers and their fam- 
ilies from all parts of the country is an- 
ticipated. 


Incandescent Lamp Patent Decision. 
In the United States District Court. 
Newark, N. J., on October 31, Judge Cross 
dismissed the contempt proceedings insti- 
tuted by the Edison General Electric 
Company against James McLaren, Jr. 
In rendering the decision Judge Cross 
stated that the complainant corporation 


has failed to establish proof that the de- 


fendant is or has infringed the patents 
owned by the Edison General Electric 
Company, for exhausting air from the 
glass bulbs. 
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The Largest Hydroelectric Installation in Southern Asia—IV. 


Electricity for Industrial Purposes in India— Concluded). 


cuits tapped from the low-tension 

(2,300-volt) bus-bars and extend- 
ing ïn several directions over the gold field 
from the low-tension distribution tower, 
which is located on the opposite side of 
the building from the transmission line 
entrance towers. The maximum length of 
distribution circuits from one end of the 
gold field to the other is about five miles. 


| ie are fifteen main feeder cir- 


Altogether there are some fifteen miles of | 


feeder circuits. Each feeder circuit is 
equipped with lightning arresters at the 
outgoing end, while at the motors both 
lightning arresters and fuses are provided. 
Each main feeder circuit is protected by 
an automatic relay which instantly trips 
the 2,300-volt oil-switch in case of very 
heavy overloads or short-circuits. In the 
new construction these relays are con- 
veniently located on the front of the 
feeder panels of the main switchboard. 
Some trouble has been experienced in 
both transformer stations with static dis- 
charges or leakage from the high-tension 
rubber-insulated conductors where they 
came into loose contact with porcelain or 
other insulating bushings. Rubber, even 
of the best quality, deteriorates more 
rapidly in this and in other tropical 
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tion. It has also been found from ex- 
perience that static discharges from high- 
tension rubber-insulated wires and cables 
bring about a rapid deterioration of the 
rubber (if the latter contain sulphur) 
through the formation of sulphuric acid 
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It has been observed that in those cases 
in which the rubber-insulated cable passes 
through porcelain bushings, the static dis- 
charge is accentuated and the rubber de- 
teriorates rapidly. This trouble has been 
successfully overcome where the cable 
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MYSORE GoLD MINING COMPANY’s DISTRICT, SHOWING STAMP MILLS AND LINE OF CooLIE Huts. 


which eats away the insulation. Owing 
to the static discharge it is also possible 
for nitric acid to be present. Hence it is 
very important that the prospective pur- 
chaser of rubber-insulated electrical con- 
ductors should specify the quality of the 
insulation and the tests which the same 


must withstand, not omitting that the 


passes through vertical bushings by filling 
the latter with good quality insulating 
compound. This is not easily done where 
the cables pass through horizontal bush- 
ings. The remedy in this case is not to 
use any bushing whatever, but to have 
plenty of air insulation with rigid insu- 
lating supports. In case porcelain or 
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climates. Owing to the prohibitive price 
of pure Para or india-rubber, inferior 
grades are often used for the insulation 
of electrical conductors. Most of the in- 
ferior grades of rubber contain more or 
less sulphur. It is now well known that 
pure rubber deteriorates more rapidly 
through oxidation than vulcanized rub- 
ber. Owing to this fact it is of the 
highest importance that all rubber-in- 
sulated conductors (especially high-ten- 
sion conductors) should be thoroughly 
tinned to prevent the oxidation of the 
copper from affecting the rubber insula- 


copper conductor must be thoroughly 
tinned. The cheapest reliable form of 
rubber-insulated wire or cable is that in 
which the tinned conductor is surrounded 
by a pure rubber layer outside of which is 
the vulcanized rubber. The pure rubber 
layer prevents the sulphur from attack- 
ing the conductor. 

High-tension wires and cables insu- 
lated with many layers of good quality 
varnished cambric have given excellent 
satisfaction and are much preferred to 
rubber insulation for high-tension work, 
especially in the tropics. 


NATIVE STREET IN BANGALORE TO BE SUPPLIED WITH ELECTRIC LIGHTS. 


other bushings are used, they should be 
of sufficient inside diameter to allow of 
ample clearance for the insulated conduc- 
tor. This may be effected by using rigid 
insulating supports for the cable on either 
side of the insulating bushing. 

Judging from experience it is not advis- 
able to use glass insulators for high-ten- 
sion currents above 20,000 volts, when 
such insulators are exposed to slight jars 
or shocks, such as are liable to occur when 
they are used as supports for disconnect- 
ing switches. Glass insulators used for 
this purpose are very apt to develop cracks 
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or flaws. Such defects provide a high- 
resistance path to ground and it is only 
a question of time when the insulation 
gives away entirely. Glass for high-ten- 
sion work must be perfectly sound and of 
good quality. Porcelain has been found 
much superior as regards mechanical 
strength, and if of good quality is a 
highly satisfactory insulating material. 
The iron casing of high-tension trans- 
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inghouse, Sandycroft, Peebles and British 
Thomson-Houston companies’ motors. 
That the value of electricity in mines 
is realized and appreciated by the Kolar 
gold field mining companies is apparent 
by the ever-increasing demand for electric 
power. Motors have been installed for 
driving air-compressors, pumps and stamp 
mills, and it is to be hoped that the near 
future will see them installed in larger 
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to the gold mines by the Cauvery power 
scheme is £18 (less than $90) per horse- 
power-year. In three years this rating 
will be reduced to £10 (less than $50) per 
horse-power-year. This will mean an 
enormous saving to the mines in cost 
of power, since great economy is effected 
at £18 per horse-power-year. | 
Owing to the increased demand for 
electric power at the mines, a third trans- 


Motor-OPERATED Rock-CRUSHER AND CoMPRESSOR-HOUSE CONTAINING 900-HoRSE-POWER MoTOR-DRIVEN WALKER AIR COMPRESSORS, 


formers, when such are located in iso- 
lated places, should not be grounded. 
Such grounds only increase the liability 
of a breakdown when abnormal pressures 
occur, as occasionally happens. 
Champion Reef and Mysore mines, 
which together consume over 3,500 horse- 
power from the Cauvery plant, have their 
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units for hoisting purposes. The electric 
hoist has reached a stage in which it 
compares most favorably with other sys- 
tems and in most cases is much to be pre- 
ferred. 

The advent of the Cauvery power in- 
stallation has been the means of supply- 
ing much cheaper power, a more constant 


mission line may ultimately be con- 
structed from Sivasamudram to Kolar to 
supply at least an additional 2,000 horse- 
power. For this purpose an extra 2,000- 
kilowatt unit would be installed in the 
present generating station at Sivasamu- 
dram. 

It is probable that a six-mile line will 
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own substation or centre of distribution. 
In this way they have control of their 
own individual feeders. In this substa- 
tion is located the necessary switchboard 
and switching apparatus for the control 
of twelve feeder circuits. 

Besides the General Electric Company’s 
motors there are to be found several West- 


service, and a decided saving in many 
other respects to the mines. The grades 
of coal mined in India are of low calorific 
value, not averaging more than sixty-five 
or seventy per cent. Thus with the price 
of coal at six dollars per ton, steam is an 
expensive article for motive power. The 
present cost of electric power delivered 


be constructed from the Kolar transformer 
station to Betmangala, where is located a 
450-horse-power pumping station which is 
the main source of water supply for the 
Kolar gold field. The three 150-horse- 
power Worthington pumps are at present 
steam driven, 

A 1,000-horse-power steam plant has 
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recently been built and put into operation 
for the supply of light and a small amount 
of power to the gold mines. The equip- 
ment consists of four 250-horse-power 
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The steam plant is quite up to date, 
embodying two batteries each of two Bab- 
cock & Wilcox 300-horse-power water-tube 
boilers equipped with feed-water heaters, 


Pay-Day AT ONE OF THE Many GoLD MinNEs—KOouar Goup FIELD. 


Allen condensing engines direct-connected 
each to a 175-kilowatt British Westing- 
house generator. Two of the steam-driven 


a Green economizer, chemical softener 
and superheaters. Forced chimney draft 
is used to secure complete combustion. 


OOREGAUM OLD Stamp MILL. THESE HAVE BEEN REPLACED BY A MODERN STAMP MILL. 


sets consist of two generators, one of fifty 
cycles for lights and one of twenty-five 
cycles for power, mounted on the same 
shaft with a 250-horse-power Allen engine. 


A cooling tower equipped with motor- 
driven cooling fans is located near the sta- 
tion. 


All outgoing feeders are led under- 
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ground from the switchboard about 100 

feet distant where is located a distribution 

tower (see photograph) from which they 

are carried in four directions over the 

gold field. , 

BANGALORE LIGHT AND POWER DISTRIBU- 
TION. 

Distribution of light and power for the 
city of Bangalore is to be effected from 
one main transformer station and two 
smaller substations located near their 
respective centres of distribution. The 
two additional substations are necessary 
owing to the extent of territory to be 
lighted. 

The transmission line voltage is stepped 
down from approximately 31,500 volts, as 
received after ten per cent loss in trans- 
mission, to 2,300 volts by means of six 
150-kilowatt, twenty-five-cycle General 
Electric oil-cooled transformers; 2,300- 
volt feeder mains are run from the main 
transformer station to the other two sub- 
stations, 

In each of the substations there will be 
installed constant-current transformers 
with a primary voltage of 2,200 and a 
secondary voltage at full load of 3,000. 
Kach transformer has a capacity of 17.5 
kilowatts, or approximately 104 forty- 
candle-power series incandescent street 
lamps. The latter are placed on iron 
poles with goose-neck fixtures. The spac- 
ing is 300 feet between lamps in all of 
the principal streets with a gradually in- 
creased spacing toward the outskirts of 
the city. Also in each substation there 
will be installed a 110-horse-power, 
seventy-five-kilowatt, 7%20-revolutions-per- 
minute motor-generator set, or frequency 
changer, in addition to necessary feeder 
regulators, panels, switches, meters and 
fuses for general interior lighting and 
power distribution. A frequency of 
twenty-five cycles ig used for the street 
lighting and power circuits, while sixty 
cycles is obtained bythe frequency changers 
for interior lighting. The distribution 
for interior lighting is effected by 2,200- 
volt feeders radiating to local centres 
where are installed lighting transformers 
for a three-wire distribution at 440/220 
volts. A 2,200-volt feeder leads to the 
centre of power distribution where the 
voltage is lowered by transformers to 230 
volts for the operation of three-phase in- 
duction motors. 

About 500 horse-power will be con- 
sumed by the Bangalore cotton and 
woolen mills and it is expected that at 
the least 500 horse-power will be consumed 
for lighting at the start. The lighting 
load is expected to increase to a great ex- 
tent. With the day load of motors and 
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the night lighting load somewhat equally 
divided, a high load-factor should result. 

Many difficulties are encountered in 
installing a lighting system in a city like 
Bangalore, where the local centres of dis- 
tribution are so far apart. The carrying 
out of the plans for the street lighting 
circuits have been very difficult, especially 
in the native quarters and bazaars, where 
the streets are narrow and crooked and 
the houses are staggered in such a manner 
as to make the construction of pole lines 
very difficult. 

The low rates charged for lighting 
afford Bangalore cheaper electric illumi- 
nation than will be found in the majority 
of English, Continental and American 
cities, and it is evident that the resi- 
dents intend to take advantage of this 
opportunity. Owing to the grade of ma- 
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being to supply the city proper from the 
main step-down transformer station, thus 
overcrowding it to a considerable extent. 

It seems obvious that some provision 
might have been made by those in au- 
thority, whereby such unnecessary delay 
and increased outlay might have been 
avoided, and the cost of illumination 
maintained at the original unusual low 
rate. 

It is highly probable that the city of 
Mysore, the seat of government of Mysore 
state, will be supplied with light and power 
over a separate forty-mile transmission 
line from Sivasamudram during the en- 
suing year. 

Owing to the rapid development and 
expansion of electrical projects in the 
state of Mysore it has been necessary to 
establish an electrical branch of the pub- 
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all over India. Several hydroelectric proj- 
ects are in a fair way to be realized in the 
near future. The writer has, from time 
to time, reported these in the pages of the 
ELECTRICAL REVIEW. At present the 
most important piece of electrical engi- 
neering work for which plans are being 
prepared is the Kashmir or Jhelum river 
power scheme, in northern India. This 
will, in all probability, include a 15,000- 
horse-power installation for light and 
power, including a large electric dredging 
system and a 200-mile, single-phase elec- 
tric railway. Several large cities are al- 
ready installing or preparing to install 
municipal lighting plants. 

Several parts of India are rich in iron, 
aluminum and other mineral deposits, but 
owing to the high price of fuel and trans- 
portation difficulties these deposits re- 
main undeveloped. The location of a 
water power within economical transmis- 
sion distance affords the only available 
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terial installed and attendant inspection 
by competent and experienced electricians 
the fire risk is practically nil as compared 
with oil lamps, and fire insurance rates 
should be lessened. The entire cost of 
installation for light and power in the 
city is estimated at six lakhs (£40,000 
sterling or $200,000) of rupees. 

Owing to the fact that it has been 
found necessary to obtain special sanction, 
under the Indian electricity act, from the 
government of India for the supply of 
light and power to that section of the 
Bangalore municipality known as the 
cantonment, the plans as briefly outlined 
above have had to undergo many changes. 
This has necessitated much delay and 
additional first cost to the Mysore govern- 
ment of the installation as a whole. 

As the two smaller substations, for 
supplying light and power, are located 
within the precincts of the military sta- 
tion, or cantonment, it has been neces- 
sary to make arrangements for the time 
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lic works department, with the head office 
of the same in Bangalore. Mr. H. P. 
Gibbs has held for the past two and one- 
half years the office of chief electrical 
engineer to the government of Mysore. 
To Mr. Gibbs and other engineers on the 
staff of the Cauvery power scheme, the 
writer is indebted for many valuable sug- 
gestions and assistance pertaining to data 
and drawings herein given. 

The state of Mysore has the proud dis- 
tinction of having, in the development of 
the Cauvery falls power scheme, paved 
the way for future progress of like proj- 
ects in other provinces of India. Chief 
among those whose efforts made possible 
the ultimate success of the Cauvery proj- 
ect were Major A. J. de Lotbiniere, R. E., 
deputy chief engineer to the government 
of Mysore, and Sir K. Sheshadri Iyer, the 
late dewan of Mysore, whose death before 
the completion of the work is to be deeply 
regretted. 

Since the completion of the Cauvery 
power scheme, electrical development in 
many respects has shown marked progress 


means of making these deposits a paying 
mining investment. Thus it is highly 
probable that the electric furnace may 
play an important part in the development 
of the steel and aluminum industries in 
India. 


Conference on Smoke Abatement. 

The Royal Sanitary Institute and the 
Coal Smoke Abatement Society will hold 
a conference on smoke abatement in Lon- 
don, England, December 12 to December 
15. The following provisional pro- 
gramme has been arranged: 

Tuesday, December 12, 9 A. M., open- 
ing meeting of the conference and inau- 
gural address. 

Wednesday, December 13, papers and 
discussion on domestic smoke abatement ; 
chairman, Sir George Livesey. 

Thursday, December 14, papers and 
discussion on factory and trade smoke 
abatement; chairman, Sir William Preece. 

Friday, December 15, papers and dis- 
cussion on administration, legislation and 
necessary reforms; chairman, Sir William 
Richmond. 
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THE DIFFUSING REFLECTOR. 


E. L. ZALINSKI. 


BY 


In an article on the lighting of the 
New York subway, contributed to the 
issue of the ELrercrrRicaL Review for 
August 26, Mr. E. Leavenworth Elliott 
criticises the use of a diffusing coating in 
connection with a _ prismed reflector. 
stating that the theory of the device is 
incorrect, and giving measurements, etc., 
to substantiate his point. This reflector 
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tainable, I shall cite a series of measure- 
ments where the gains are as high as 
twenty-seven per cent, and where a paint 
coating gives a gain of 20.4 per cent. 
In the case of the subway lighting, 
which was under consideration, the claim 
is made for a zone of seventy-five degrees, 
and this should be as allowable as the 
claims made covering only a sixty-degree 
zone for the Pagoda reflectors. In one 
series of measurements which follows, the 
dimensions and shapes of the reflectors 
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Fig. 1.—Rovusseav DIAGRAM. 


was described in an article contributed 
to the Electrical Age of May 25, and the 
data given there for the gain secured by 
adding a diffusing coating to a prismed- 
glass reflector are vouched for by the re- 
port of measurements made by the Elec- 
trical Testing Laboratories, of New York 
city. Since, however, this device has been 
brought into question, it seems desirable 
that further data concerning its perform- 
ance should be made public. The infor- 
mation given below is based on measure- 
ments made chiefly at the Electrical Test- 
ing Laboratories. 

In Mr. Elliott’s article, surprise is ex- 
pressed that such a “bull” should be made 
as to attempt to increase the efficiency of 
a prismed-glass reflector by painting it 
or enameling it white on the prismed 
side. This is quasi-acknowledgment that 
the results sought for might be accom- 
plished by having the coating on the in- 
side of the reflector; but I shall first en- 
deavor to prove that good results are ob- 
tainable by placing the coating on the 
prismed side, and will then show that 
they may also be obtained by coatings on 
the inside, but without any great ad- 
vantage. 

In order to prove that an increase in 
the efficiency of twenty per cent—which 


is characterized as a “blunder’—is ohb- 
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may be entirely correct, but they are apt 
to be misleading when it is desired to pre- 
sent the real efficiency of reflectors, since 
the radial distances deal only with the 
intensities of light. The Rousseau dia- 
grams consider, in addition to intensi- 
ties, the area of the surface illuminated. 
Thus, the illuminating power of a source 
of light is proportional to the area en- 
closed by the Rousseau curve. 

Fig. 1 represents the Rousseau curves 
shown in Mr. Elliott’s Fig. 4, omitting 
curve E, which is of a fifty-candle-power 
‘lamp, and, therefore, is not properly com- 
parable with the others, which are for 
thirty-two-candle-power lamps. This curve 
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The results show that 
the claims are based on exact measure- 
ments, and not on “half truths” or 
guesses. 

Mr. Elliott discusses in his article the 
well-known principles 


used are the same. 


governing pris- 
matic reflectors, but these principles hold 
only in the single case where the source 
of light is a point, which is not the case 
when the source is an incandescent lamp. 
Moreover, various points militating 
against the securing of an ideal eff- 
ciency are ignored. Among these are the 
fact that the reflected ray can not equal 
the incident ray in any case, since each 
reflection must eause some loss of light. 
Further, the reflecting surfaces of the 
prism are not perfect, and the light 
passes through the glass twice, and must 
lose by absorption. For ‘these reasons 
the result is less than 100 per cent effect- 
ive total reflection. Considerable light 
which is not lost by absorption passes 
through the prisms unrefleeted. It is 
this portion of the light which the dif- 
fusing reflector utilizes, to a large extent, 
and that, too. in a manner to secure bet- 
ter distribution. If the optical law stated 


brings out the advantages of the enameled 
reflector used in the subway for securing 
a remarkably uniform distribution. The 


. same characteristic of relative uniformity 


of distribution apples to other types 
used in the subway, thus securing a more 
equable and inter-helpful light. 

In Mr. Elliotts Fig. 3 are given two 
curves of a reflector enameled on the 
outside, and a similar one painted on the 
inside; but he does not give the same 
prismed-glass reflector uncoated. This 
is unfortunate, since it would have given 
us an opportunity to make a direct com- 
parison, and enabled us to show the 
marked gains secured by prismed-glass 
reflectors with the enamel or the paint 
backing, applied either inside or outside. 
The Rousseau curves of these reflectors 
show a character of distribution superior 
to anything obtainable by a clear glass- 
prismed reflector. 

In my early experiments I obtained 
analogous results when the paint on the 
inside was fresh and glossy, and the re- 
sults were lower in efficiency when the 
paint was dried. I found paint inferior 
to enamel, both for durability and ap- 


by Mr. Elliott were entirely applicable ».pearance; but when suitable enamel was 


to this reflector, the actual results ohb- § 


tained would have been very different. 
Ordinary curves of distribution of light 


"used, either inside or outside, on abso- 
lutely similar reflectors, the results were 


practically identical. Each had a slight 
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advantage at one end of the curve, but 
compensated for this at the other. This 
effect is shown, in a measure, in Fig. 2, 
but is also in evidence in numerous other 
measurements. 

Many measurements have been made, 


Fig. 3.—DiIstTRIBUTION WITH PRisM-GLAgs 
REFLECTOR WITH DIFFERENT ANGLES OF 
OPENING. 


with various classes of reflectors, in en- 
deavoring to learn how these might be 
improved. It was evident that the goal 
to be attained was to broaden the distri- 
bution. It is not difficult to secure depth 
of curve—that is, intensity of illumina- 
tion—by modifications of shapes of the 
reflectors, but it is not as easy as Mr. 
Elliott claims, to secure broadened dis- 
tribution by so doing. For these tests, 
prismed-glass reflectors were made from 
the same mould, but given different an- 
gles of aperture while in the plastic state. 

Fig. 3 represents curves of distribu- 
tion of light) about prismatic-glass re- 
flectors having angles of aperture ap- 
proximately eighty-four degrees, ninety 
degrees, 100 degrees, 120 degrees and 130 
degrees, respectively. These curves show 
that the increased angle of aperture re- 
sults in decreasing the downward distri- 
bution, with no appreciable increase in 
intensity in their higher angles. Inves- 
tigations made to determine how the 
opening of the reflectors affects the re- 
flecting capabilities of the prisms, de- 
monstrated that there is no appreciable 
loss due to this; and, in fact, in some 
cases, a slight gain was found. 

A study was made of reflectors of var- 
ious shapes and material. The curves 
from these reflectors showed that the porce- 
lain reflectors secured an advantageous 
distribution, but were lacking in intensity. 
The prismed-glass reflectors gave great 
intensity, but were lacking in breadth of 
distribution. The latter also were objec- 
tionable on account of their injurious and 
disagreeable glare when viewed at certain 
angles. The relative efficiencies and the 
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character of the distribution of these types 
of reflectors are shown in Fig. 4. Curve 
“A” shows the distribution of an eight- 
inch porcelain reflector, and curve “B” 
that of an eight-inch clear-glass prismatic 
reflector. The character of the curve of 
the white porcelain reflector is evidently 
chiefly due to diffusive action, while that 
of the clear-glass prismatic reflector may 
be characterized as reflection. 

In order to make clearer the distinction 
between diffusion and reflection of light, 
I quote the distinction given by Professor 


= William Hallock, of the department of 


physics, Columbia University. 

“I do not. see how any one can contend 
that diffusion and regular reflection are 
the same phenomenon. Of course, one 
may say that they are both due to differ- 
ence in the optical properties of two 
media. Nevertheless, it is generally un- 
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Fie. 4.—ILLUMINATION WITH EIGHT-ĪNCH 
PRISMATIC REFLECTOR; TEN-]NCH GREEN 
AND WHITE Suave; Eraut-lNcu WHITE 
PORCELAIN, SCALLOPED. 

derstood that by reflection we mean the 
case where the majority of the light is sent 
off at an angle equal to that of the inci- 
dent light, and all in one direction. Sci- 
entifically stated, it is the case where the 
light, on leaving the surface, has a simple, 
well-defined wave front. In diffusion, the 
light, leaving the surface, goes off in di- 
rections bearing no relation to the direc- 
tion of the incident light; in fact, in all 
directions in a general plane of incidence. 
In this case the light has no simple, well- 
defined wave front, but a complex multi- 
tude of little waves traveling in all di- 
rections and not uniting in one general 
wave.” 

From the preceding investigations the 
conclusion was arrived at that the distri- 
bution might be made better by coating 
the prismed-glass reflector with white 
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porcelain, enamel, or other light-diffusing 
material, retaining at the same time a con- 
siderable portion of the directly downward 
intensity of light. Such coating also 
tends to reduce the injurious and disa- 
greeable glare of the clear-glass reflectors, 
and better satisfies esthetic and artistic 
requirements. The enamel used finally 
is sufficiently translucent to prevent dark 
spots above the reflectors. 

In Fig. 5 are shown the results of the 
experiments. This ives the curves. due 
to various similar thirteen and one-half- 
inch reflectors with three oval-filament 
lamps, in a Benjamin cluster. The curves 
relate to the following reflectors: “A” is 
the distribution of light given by a clear- 
glass prismed reflector; “B” shows the re- 
sult with an opal reflector alone; “C” 
shows the combination of an open re- 
flector, superimposed on the clear-glass 
prismed reflector; “D” shows the distri- 
bution produced by the clear-glass prismed 
reflector with a backing of special 
white paint No. 1; “E” is the curve for 
the same reflector with an enamel coating. 
In all cases, care was taken to have the 
planes of the oval filaments of the lamps 
parallel to the surface of the reflector. 

The plain prismatic glass gives 52.9 
candle-power as an average throughout 
the lower seventy-five-degree zone. The 
opal reflector gives 54.3 candle-power, 
and the combination of the two gives 63.2 
candle-power, a greater value than either 
alone. The reflector coated with white 
paint No. 1 gives 63.7 candle-power, 
greater than the combination of plain 


CANOLE -POWER 
-3 


ANGLEG 


Fie. 5.—Rovusseau DIAGRAM, ILLUMINATION 
WITH VARIOUS THIRTEEN AND ONE-HALF- 
Incu REFLECTORS. 

prismed glass and opal reflector. The re- 
flector coated with enamel gives 58.0 can- 
dle-power. In the cases of the painted 
and enamel-coated reflectors, most of the 
values given by the plain prismatic-glass 
reflector, due to its action in reflecting 
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the light, are retained, plus an addition 
due to the diffusive action of the coating 
of paint or enamel; and it is to be noted 
that the gain in efficiency due to the su- 
perimposed coating more than counterbal- 
ances any loss due to prismatic reflective 


Fie. 


6. — DISTRIBUTOR ABOUT THREE-LAMP 
CLUSTERS WITH CLEAR-GLA8S AND COATED- 
GLASS REFLECTOR. 


action, being assumed to be reduced as 
a result from the application of the coat- 
ing on the glass prism. The reflectors 
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prismatic reflector and the same backed 
with white paint No. 1 are shown in dis- 
tribution curve Fig. 6. The enamel pris- 
matic glass does not give quite as favor- 
able results as does the painted one, but 
gives better results than either prismatic 
glass or opal alone. This tends to prove 
the contentions, that the prismatic-glass 
reflector receives reenforcement by the 
light-diffusing action of the white enamel, 
as it clearly does when backed by the prop- 
er coatings of white paint. It also gives 
a marked improvement in the changed 
and bettered distribution, and the avoid- 
ance of glare below, dark spots above, and 
generally improved appearance. The ad- 
vantages gained by the use of a diffusing 
coating is shown in curve “B,” curve “A” 
being that of a similar clear-glass re- 
flector (see Fig. 7). 

The gain due to the action of the dif- 
fusing coating is not shown entirely by 
the added values in candle-power. The 
average values may even be identical, but 
in the one case we may have high values— 
too high for comfort—over one part of 
the field, and values too low over the other 
parts. The gain is very largely in the bet- 
ter general distribution obtained, which 
can not be well expressed numerically. An 
inspection of the curves presented wil] 
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VARIOUS OTHER REFLECTORS. 


used in these cases had about 140 degrees 
aperture. The clear-glass prismed re- 
fiector gives results inferior even to those 
obtained with the opal reflector. 

The relative values of the clear-glass 


convey this better than can the average 
values expressed in figures. To put these 
values in a manner which will convey a 
just conception, it is suggested that the 
mean values be stated as at present, with 
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the maximum and minimum values given 
in the zones from zero to ninety degrees, 
placed one over the other. For example, 
the value of curve “D” (Fig. 6 of Mr. 
Elliott’s article) would, according to this 
classification, be 40 104/6 candle-power; 
and curve “C,” similarly, would be 
32.2 40/26 candle-power. The former 
implies a value of sixty-four candle-power 
above, and thirty-six candle-power below, 
the mean value. The last would mean 
4.8 candle-power above, and 10.2 below, 
the mean value. 

Further experiments were made, show- 
ing clear prismatic-glass reflectors with 
coatings of white blotting-paper, blotting- 
paper pulp, asbestos, mineral wool, spun 
glass, and superimposed white opal reflec- 
tors, together with various kinds of 
enamel and paint. The results are shown 
in the Rousseau curves reproduced in Fig. 
7. All of these tests were made with a 
thirteen and one-half-inch prismed-glass 
reflector with about 140 degrees opening, 
having a Benjamin cluster with three 
oval-filament, sixteen-candle-power lamps. 
The lamps were adjusted so that the 
planes of the filaments were, as nearly as 
possible, parallel to the inner surface of 
the reflector. 

The results are given in the following 
table. It should be noted that for curve 
“I”? a fourteen-inch opal reflector was 
used, the outer edge of which was covered 
with black tape to reduce the reflecting 
surface to thirteen and one-half inches in 
diameter. 
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Fig. 8.— DISTRIBUTION OF LIGHT witu Various REFLECTORS. 


The question arose, whether the im- 
proved results shown by the coated reflec- 
tors were due to increased reflection or to 
diffusion. To test this, a second clear- 
prismed glass reflector was closely super- 
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imposed upon the first. The results are 
shown in curve “K.” At zero degrees the 
curve is somewhat high, but it rapidly 
falls to a minimum. This appears to show 
that the improved results were due to dif- 
fusive action of the superimposed reflec- 
tors or the white or whitish coatings. As 
is seen, such coatings tend to maintain 
the curve relatively high until the ninety 
degrees is attained, meaning that the light 
is distributed over a broader field than 
when the curve at zero degrees and ad- 
jacent angles shows a higher candle- 
power, after which it falls off rapidly. 
Further investigation showed that the 
direct gain in candle-power in the lower 
hemisphere, probably due to the added 
diffusive action, was varied somewhat ac- 
cording to the shape or angles of the open- 
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seven and one-quarter inches diameter ; 
curve “B” is the distribution for a similar 
plain prismatic-glass refleetor seven inches 
in diameter; curve “C” is the effect of 
these two reflectors combined, the opal 
reflector being superimposed; curve “D” 
was obtained with a white enamel-coated 
prismatic-glass reflector similar to the re- 
flector used for curve “B.” The opal re- 
flector has at least 5 per cent greater area 
than the plain-glass reflector. 

The same comments apply to these 
curves as to those shown in Figs. 5 and 7. 


It may be added that, acknowledging 
the correctness of the optical law quoted by 
Mr. Elliott, it is fair to assume that the 
enamel coating has a different index of 
refraction from the clear glass, and there- 
fore the lew cited does not apply. The 
enamel fuses at a lower temperature than 


RESULTS SECURED WITH VARIOUS REFLECTING SURFACES—(S8EE FIG. 7). 


Mean Intensity 


for 75° Zone Variation of 


Character of Reflectors and Backing. a ot Lower Em le Zon 7 
Candle-Power, Per Cent. 
Test A—Clear prismatic glass reflector only.................. 52.9 Basic value 
Test B—Clear prismatic glass reflector backed by similar white 
reflect T.s. eccer oe Sie oe Nae re Ka ee eS 57.8 + 9.3 
Test C—Clear prismatic glass reflector with white paint on 
bak chet ae ca ek ME ie eee eee ee 63.7 +20.4 
Test D—Clear prismatic glass reflector with white blotting 
paper on DAC K 42-55 oes ahs e ei eh EE Spek ees 65.8 +24.4 
Test E—Clear prismatic glass reflector with white paint No. 2 
on bDåck dice) tia Sree ee a E EE S E 59.1 +11.7 
Test F—Clear prismatic glass reflector with dust on back.... 55.7 + 5.0 
Test G—Clear prismatic glass refiector with blotting paper 
pülp on Da Kos oc4kc eee t EEEE ONENEN TTEA 66.2 +25.0 
Test H—Clear prismatic glass refiector with mineral wool on 
Däck oraaa eos os eee Pee bees E AO 65.6 +24.0 
Test I—Clear prismatic glass reflector with white opal super- 
imposed 65. Zac as es wei Ree ke ee eee eh eee 63.0 +19.0 
Test J—Clear prismatic glass reflector with spun glass on 
DBC ee beh bk en ee oe Ot a a O E SS 67.4 +27.0 
Test K—Clear prismatic glass reflector with another clear 
glass superimposed............. cc cee eee eee eee eee 55.7 + 5.0 
Test L—Clear prismatic glass reflector with asbestos wool on 
DACK sc gas ech eid Goes eae aa ee ae ak alten 67.1 +27.0 
Test M—Opal reflector only.......... 0... cee cece eee eee eee eee 54.3 + 2.0 
Test N—Clear prismatic glass coated with enamel inside, 
heavily sacs tuuie fan dees ext a a Cor eee eee neEs 59.6 +13.7 
Test O—Clear prismatic glass coated with enamel inside, 
ebt 2035558 os cbc oeare $a edad eee wise Soares 56.5 + 7.0 


ing of the reflector. The wider openings 
gave better aggregate relative results with 
the diffusive coatings than did reflectors 
of smaller openings. The former are par- 
ticularly advantageous in cluster light- 
ing, where the lamps are placed radially, 
close to the surface of the reflector. But 
in all cases there was a decided improve- 
ment in distribution of the light, while 
the total available candle-power was about 
the same, or a little greater, even with the 
smaller-angled reflectors. Fig. 8 shows 
this effect. The curves here represented 
are for smaller reflectors. This figure is 
also of interest in showing again that the 
prismatic white-coated reflector gives bet- 
ter results than a plain opal reflector or 
a plain prismatic-glass reflector of simitar 
angle of aperture alone. In this figuro, 
curve “A” is the distribution of an ap- 
proximately right-angles opal reflector of 


the glass, and is thus applied without de- 
stroving the smooth reflecting surface of 
the prisms. 

It is inevitably the case, when practical 
results do not accord with theoretical dog- 
mas, that these last are either wrongly 
stated or wrongly applied. The state- 
ment made by Mr. Elhott as to crown 
glass and balsam is correct, as these two 
have the same index of refraction (1.53) ; 
but it is overlooked that the indices of va- 
rious clear glasses differ, sueh as, for ex- 
ample, flint glass—1.58 ; thallium glass be- 
ing as high as 1.75, ete. Although 
enamel is vitreous, it need not from this 
fact necessarily have the same index of 
refraction as the glass; indeed, it would 
appear at the outset that this translucent, 
but not transparent, material would be 
likely to have a different index of refrac- 
tion from the clear glass used in the re- 
flectors on which it is superimposed, And 
this appears to be substantiated by actual 
measurements—for, superimposed on the 
clear-glass prismatic reflector, it secures 
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results superior to this clear-glass pris- 
matic reflector above, or to the reflector 
of opal, to which latter Mr. Elliott likens 
it. 

The results given above show clearly 
that there is some gain in the amount of 
light made available by the diffusive coat- 
ing, since it acts upon light otherwise lost. 
But the more important gain is the bet- 
ter distribution obtained by the use of re- 
flectors with a diffusive coating either in- 
side or outside. 

It must be obvious that it is better to 
have, at. zero degrees, a moderate but suffi- 
cient degree of intensity—provided it is 
well maintained—than to have an in- 
tensity highest at this point, decreasing 
rapidly toward the upper zones. By so 
doing we avoid the objectionable contrasts 
resulting from very dark and light spaces. 

It was not expected, by the use of the 
diffusive coating to other similar methods, 
to create light; but the effort was made to 
avoid having it all in a limited space, and 
to modify the distribution so as to secure 
the maximum benefits. In other words, 
it was attempted to put the light where 
it would do the most good, and to avoid 
a superabundance in one place, with the 
resulting, and equally harmful, contrast- 
ing insufficiency in others. 


Lectures before the New York Elec- 
trical Society. 

The New York Electrical Society has 
announced a verv fine series of lectures 
to be given during the season of 1905- 
1906. The schedule is as follows: 


“Electrical Reactions of Gases,” Peter 
Cooper Hewitt. 

“Wireless Telegraphy,” William Mar- 
coni. 

“Electrification of the Long Island 
Railroad,” O. S. Lyford, Jr. 

“Newspapers and the Telegraph Art,” 
Melville E. Stone. 

“The Turbine,” C. G. Curtis. 

“The. Place of the Electric Vehicle in 
Automobilism,” Robert McAllister Llovd. 

“Ningle-Phase Railway Work,” Charles 
F. Scott. 

“The Block System in the New York 
Subway,” J. M. Waldron. 
< 


Maps of Independent Telephone 
Systems. 

The National-Interstate Telephone As- 
sociation has completed a map of Ohio, 
showing about seventy-five per cent of the 
independent toll lines in that state. Data 


for a large number of the lines not shown 
have been received since the tracing for 
the present map was made up. All of 
these lines will be included in a later 
edition. Maps of the systems of inde- 
pendent telephone companies in other 
states are also being prepared. 

The association is revising its mailing 
list, and is desirous of securing a list of 
the officers and directors of every inde- 
pendent company in the United States. 

During November a meeting of the ex- 
ecutive council will be held. 
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The Electrification of the Long Island Railroad. 


HE western division of the Long 
Island Railroad consists of numer- 
ous lines within the limits of the 

city of New York, and while the main 
terminus of the road is in Long Island 
City, opposite Thirty-fourth street in the 
borough of Manhattan, the road has 
another very important terminus at the 
intersection of Atlantic and Flatbush ave- 
nues, in the borough of Brooklyn. The 
line to the latter terminus is four-tracked 
from Jamaica to East New York, thence 
double-tracked through Atlantic avenue 
to Flatbush avenue. It originally trav- 
ersed open farming country, but the 
enormous growth of the outlying districts 
of the borough of Brooklyn has resulted 
in building up almost solidly the section 
traversed by the railway line from Flat- 
bush avenue out to East New York, and 
even beyond as far as Atkins avenue, a 
distance of five and one-quarter miles. 

On agreement with the city, dated May 
18, 1897, the railway company under- 
took to remove its tracks from the sur- 
face of Atlantic avenue, and to operate 
passenger trains on the line by a motive 
power not requiring combustion. This 
requirement obviously pointed to electric 
traction, and the planning of a satisfac- 
tory train service in this short section has 
resulted in the installation of the most 
extensive system of electrification yet put 
in operation on any steam railway in the 
world. 

It is our purpose in the present article 
to describe the main features of this im- 
portant and interesting installation in its 
general scope, leaving for future arti- 
cles the description in detail of the equip- 
ment. 

NATURE OF TRAFFIC. 

As before stated, the Long Island Rail- 
road at the extreme west end of the island 
consists of a network of lines, having two 
important city terminals, and conducting 
a heavy through as well as local service. 
The Flatbush terminal is in the heart 
of the borough of Brooklyn, and con- 
nects at that point physically with the 
Brooklyn Rapid Transit elevated lines 
leading to the Brooklyn bridge and to the 
Broadway ferry; it will also soon connect 
with the subway and tunnels being con- 
structed by the Interborough Rapid Tran- 
sit Company from the Battery in the 
borough of Manhattan, under the East 
river, and thence to Flatbush and Atlan- 
tic avenues. It will be seen that, upon 
completion of the subway tunnel, passen- 
gers arriving at the Flatbush avenne ter- 


minal, from points on Long Island, will 
have a short and direct route to the lower 
business section of Manhattan Island, by 
either the subway or by elevated lines 
over the Brooklyn bridge. Furthermore, 
direct connection will be established by 
the elevated lines over the new Williams- 
burg bridge. 

The regular service on the Atlantic 
avenue line consists not only of suburban 
trains carrying passengers from towns on 
the south and north shores of the island, 
but also quite heavy local business from 
Flatbush avenue out to Jamaica, and very 


7 f = 
+, y . | oa TA 
ae | a 
" j 


the entire road south of Atlantic avenue 
and the main line out to Queens, and as 
far east on the Montauk division as Valley 
Stream. It was not found necessary to 
electrify the line north of this dividing 
line, as no through traffic from Flatbush 
avenue to the terminal in Long Island 
City at present exists. When the tun- 
nel lines to the borough of Manhattan, 
now being constructed by the Pennsyl- 
vania Railroad Company, are completed, 
a new set of conditions will be introduced 
which will require very considerable ex- 
tension of the electric service, and will, 


EXTERIOR VIEW OF LONG ISLAND City POWER-HOUSE. 


heavy excursion business to Rockaway 
Beach and three different race-tracks, lo- 
cated at Aqueduct, Metropolitan and Bel- 
mont parks respectively. 

EXTENT OF ELECTRIFICATION. 


Considering the complicated train serv- 
ice above referred to, it was obviously 
impossible to adopt an electrification plan 
which contemplated electric haulage for 
part of the journey and steam haulage for 
the remainder of the journey to the prin- 
cipal points, beaches and race-tracks, in- 
asmuch as transfer of passengers en 
route to these points would occasion end- 
less confusion and delay. It was there- 
fore determined, in spite of the fact that 
immediate return on the very heavy out- 
lay could not be expected, to electrify all 
lines leading out of the Flatbush avenue 
terminal upon which heavy suburban or 
excursion business took place. This re- 
sulted in practically the electrification of 


no doubt, comprehend at that time all the 
lines of the company for, say, twenty-five 
miles out of both terminals. 

The diverse character of the train serv- 
ice and its very fluctuating loading at 
different seasons of the vear, due to the 
character of excursion business, formed 
a condition the reverse of favorable for 
economical electric traction, for the rea- 
son that the load-factor on any of the 
fixed portions of the complete system as 
power - house and transmission lines, 


would necessarily be a very low one 
throughout the year. In spite of this 
very great handicap, which meant an 


enormously heavy initial expenditure, the 
management of the railroad determined 
to provide complete electric service at the 
outset, having faith that the improved 
facilities afforded would result in the 
growth of the territory adjacent to its 
line, and in the end afford it a fair 
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return on its investment. It must be 
confessed, however, that for the present, 
and probably for some time to come, the 
expensive pioneering done by the com- 
pany will result chiefly in increased con- 
venience to its patrons rather than in en- 
larged net revenues. 

Under normal conditions the loading 
of the power plant and the substations 
will be comparatively light, but in order 
to take care of the heavy race-track and 
excursion movement a power capacity has 
been installed sufficient to move simulta- 
neously the following service: 

Flatbush Avenue to Belmont Park— 
Fifteen six-car trains per hour in each 
direction. 

Flatbush Avenue to Rockaway Park— 
Three six-car trains per hour in each 
direction. 

Valley Stream to Hammels—Two four- 
car trains per hour in each direction. 

In addition to the above, power is sup- 
plied for the trolley-car service between 
Rockaway Park and Jamaica. 


SYSTEM ADOPTED. 


A decision upon the character of the 
equipment and the characteristics of the 
electrical apparatus involved reference to 
the possibilities of connecting with the 
lines of neighboring companies, including 
the Brooklyn Rapid Transit Company, 
the Interborough Rapid Transit Company 
and the Pennsylvania Railroad tunnels, 
as well as the physical character of the 
lines of the Long Island Railroad itself. 
In coming to a decision upon the work, 
therefore, operation over elevated lines, 
in subways, on the surface and also in the 
Pennsylvania Railroad terminal and tun- 
nels had to be harmonized. It was de- 
cided, therefore, to adopt for the car 
equipment a type and dimension of car 
which would permit, if necessary, of 
through operation over connecting lines. 
Tt was also decided to adopt a system of 
electric distribution which was standard 
on connecting lines; namely, third-rail 
contact and direct current at 600 volts 
for the propulsion current, and alternat- 
ing-current transmission at 11,000 volts 
for conversion at substations. 

‘GENERAL LAYOUT. 

Current for the entire system will be 
generated at the large power-house now 
nearly completed at Long Island City. 
This power-house will eventually be one 
of the largest in the world, and has the 
distinction of being entirely equipped 
with steam turbines. There are at pres- 
ent installed three Westinghouse- Parsons 
turbine units of 5,500 kilowatts capacity 
each, and the engine room provides fa- 


ELECTRICAL REVIEW 


cilities for three more such units. It 
will be noticed that this power-house does 
not stand in the centre of gravity of the 
electrified system at present, but it must 
be remembered that the Long Island elec- 
trification forms a part of the general 
scheme for the operation of the Pennsyl- 
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crete foundations. Wherever the trans- 
mission lines cross telegraph or telephone 
wires, the later are led underneath the 
high-tension wires; the very substantial 
character of the heavy electric cables pre- 
cluding their breaking and falling across 
the telegraph wires. A further precaution 


TERMINAL FOR ELECTRIC TRAINS AT BELMONT PARK. 


vania Railroad terminal and the moving 
of trains in the North and East river tun- 
nels. When all these improvements are 
in complete operation, and when the west- 
ern division of the Long Island Railroad 
is entirely electrified, the Long Island 
City location will be in about the cen- 
tre of distribution. 

The three-phase alternating current 
generated at the power-house is carried 


is taken by having the poles placed closer 
together at such points. 

This pole line follows the railroad 
tracks to Winfield, from which place it 
is led across country on a special right- 
of-way to Glendale Junction, where it 
again follows the railroad to the substa- 
tion at Woodhaven Junction. At this 
point the lines branch off in the direc- 
tion of the different substations. 
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TRUNK TRANSMISSION LINE BETWEEN LONG ISLAND CITY AND WOODHAVEN JUNCTION. 


in conduits through the built-up portion 
of Long Island City as far as the rail- 
road yards. From here the cables are 
brought overhead and carried on a 
specially designed lattice steel pole line. 
The construction of this pole line is most 
interesting and represents an advance 
over anything hitherto attempted in this 
direction. The poles are of very strong 
construction and are mounted on con- 


In a transmission line of this kind 
where bare wires are used, there is always 
a certain amount of danger to be feared 
from the effects of lightning. This has 
been very carefully guarded against in 
the present installation, as lightning ar- 
resters have been placed in all substations 
and special arrester and cut-out houses 
have been erected at all places where the 
transmission wires are led from overhead 
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and carried in underground or submarine 
conduits and vice versa. 

The substations are five in number and 
are located at the following places: 

Substation No. 1, Grand and Atlantic 
avenues, Brooklyn; substation No. 2, 
East New York; substation No. 3, Wood- 
haven Junction; substation No. 4, near 
Rockaway Junction; substation No. 5, 
Hammels. 

As far as possible every one of the 
substations has been located at junc- 
tion points, such points being more practi- 
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VIEW IN ENGINE Room, SHOWING TURBO-GENERATORS. 


cable as they are the points at which the 
heavy loads occur. Such locations also 
make it possible and convenient for the 
arrangement of transfer switches for the 
high-tension ¢ircuit. 

Taking up now the equipment of the 
different substations; the one at Wood- 
haven Junction is the largest of all, being 
provided with an initial equipment of 
three 1,500-kilowatt rotary converters and 
nine static transformers of 550-kilowatt 
capacity. Ultimately this station will be 
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equipped with six 1,500-kilowatt rotary 
converters with a corresponding increase 
in the number of static transformers. 

The Grand avenue substation is pro- 
vided with an initial equipment of three 
1,000-kilowatt rotary converters and nine 
static transformers of 375-kilowatt ca- 
pacity. The ultimate capacity, however, 
will include four 1,500-kilowatt rotary 
converters with a corresponding increase 
in transformer capacity. 

It might be said here that all these sub- 
stations, which are now equipped with 
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1,000-kilowatt rotary converters, are pro- 
vided with foundations of sufficient size 
to accommodate converters of 1,500-kilo- 
watt capacity. The idea being that as 
soon as the present substations reach their 
maximum capacity with 1,000-kilowatt 
converters, the sections of railway, elec- 
trically equipped, will have extended far 
enough to warrant the building of more 
substations further out on Long Island. 
It will therefore be possible to move the 
1,000-kilowatt converters from their pres- 
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ent stations to the outlying ones and erect 
in their places converters of 1,500-kilo- 
watt capacity. 

The Rockaway Junction substation is 
provided at present with an initial equip- 
ment of two 1,000-kilowatt rotary con- 
verters and six static transformers of 375- 
kilowatt capacity. The ultimate equip- 
ment will include four 1,500-kilowatt 
rotary converters and the proper number 
of static transformers. 

The East New York substation has an 
equipment of three 1,000-kilowatt rotary 
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converters with nine 375-kilowatt trans- 
formers, while the ultimate equipment 
will consist of four 1,500-kilowatt rotary 
converters and the corresponding number 
of transformers. 

The substation at Hammels is equipped 
with two 1,000-kilowatt rotary converters 
and six 375-kilowatt transformers. Ulti- 
mately, however, it will contain six 1,500- 
kilowatt rotary converters with a corre- 
sponding increase in transformer capacity. 
In addition to the above, this substation 
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is provided with a storage battery of 
2,000 kilowatt-hours capacity, making it 
the largest storage battery in the world 
in use for electric railway work. Its in- 
stallation was deemed expedient owing to 
the fact that the Hammels substation is 
the farthest from the power station and 
the transmission line is exposed to an un- 
usual extent, being carried over Jamaica 
bay for four miles. Furthermore, the load 
at Hammels is very light during the 
winter and the very large battery capacity 
makes it practicable to shut down the 
rotary equipment for much of the time 
during the winter months. 

In external appearance all these sub- 
stations very much resemble each other, 
being built of brick and steel and of fire- 
proof construction throughout. Thev also 
conform closely in interior arrangement, 
the rotaries and transformers being set up 
on the first floor, while the main switch- 
board is placed in a gallery on one side of 


the building from which the operators 


have an uninterrupted view of all 
the’ machinery under their control. 
The high-tension cables are led to a care- 
fully insulated board on the other side 
of the building facing the main switch- 
board. 

Before leaving the subject of substa- 
tions, it might be well to mention that all 
of them are provided, on emergency, with 
the means of augmenting. their capacity 
to the extent of 1,000 kilowatts through 
the use of portable substations. These 
consist of steel cars, each carrying a 1,000- 
kilowatt rotary converter and three static 
transformers. Two such portable substa- 
tions have been built. They were designed 
primarily not only to reenforce the per- 
manent substations, but to maintain the 
potential at any points where traction 
might, temporarily, be very heavy. Such 
conditions would be met at the different 
race-tracks, and therefore buildings have 
been provided at Belmont Park race-track 


and at Springfield Junction, near the- 


Metropolitan race-track, where these port- 
able substations may be housed and con- 
nected up. 

While the use of portable substations 
is not new, vet it is interesting to know 
that thev are being used on a larger scale 
in this installation than has ever before 
been attempted. One reason for their ex- 
tensive use is found in the fact that no 
feeders are used for supplying the third 
rail, the high conductivity of these rails 
permitting of the dispensing of feeders 
for all ordinary conditions of traffic. 

THIRD RAIL. 

Direct current, at a potential of 600 

volts, is Jed directly to the third rail from 
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the different substations and is carried 
in this way to considerable distances, 
great care being taken with this third- 
rail installation to guarantee the safety 
oi pedestrians, and no expense has been 
spared to attain this result. 


EXTERIOR View OF East New York 
SUBSTATION, 
é 


The rail is laid at the standard distance 
from the track rail adopted by this road, 
the Pennsylvania Railroad and the Inter- 
borough Rapid Transit Company: name- 
ly, twenty-seven inches from the gauge 
line of the track to the centre line of the 
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vitrified clay. It is covered ‘throughout 
its entire length by a wooden sheathing 
held in place in the following manner: 
brackets of steel attached to the rail are 
firmly bolted to wooden uprights outside 
the rail, and to these, by. separate bolts, 
are attached a second set of strong brack- 
cts, supporting a plank two inches thick, 
and at a height of about four inches above 
the rail. Wherever the rail is Jed in front 
of stations, a special side sheathing is at- 
tached to both sides, making it practically 
impossible for pedestrians to come in con- 
tact with it. Another feature in con- 
nection with the protection of passengers 
at stations is the fact that a running 
board, similar to the one covering the 
third rail, is led along the outside edge 
of the platform and effectually prevents 
passengers from coming in contact with 
the collector shoes of the motor cars. 

At either side of a grade crossing the 
third rail terminates in a broad sloping 
shoe, similar to that at'switches and cross- 
ings in the subway, or on the Manhattan 
elevated. This is considerably within 
the line of protecting fences which en- 
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INTERIOR VIEW oF East New YORK SUBSTATION, SHOWING HiGH-TENSION GALLERIES. 


third rail and with top of rail three and 
one-half inches above the top of the track 
rail. Placing the third rail in this posi- 
tion will allow of interchange between the 
above-named railroads and will permit 
of proper clearances for steam equipment, 
especially the steel hopper cars now in 
zeneral use. 

The rail is laid on sleepers, which ex- 
tend at intervals bevond the line of track. 
and is supported by insulators made of 


close the entire right of wav, and a heavy 
insulated wire cable connects it with the 
third rail, similarly situated bevond the 
break; the cable passing underground in 
a concrete duct situated at a depth not 
likely to permit of interference by cross- 
ing repairs. 

The total mileage of third-rail installa- 
tion reduced to single-track basis is nine- 
tyv-seven and one-half. This is divided up 
in the following manner: miles of main 
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line equipped, forty-two ; main line, single- 
track mileage equipped, ninety; sidings, 
seven and five-tenths; making a total of 
ninety-seven and one-half miles for the 
system. 

TRAINS. 

The trains at present are made up en- 
tirely of steel motor cars, of which 13) 
have already been equipped, and trailers 
in the ratio of three to two; that is, a 
five-car train will consist of three motor 
cars and two trail cars, the motor cars 
being cars 1, 3 and 5. An eight-car train, 
however, will consist of five motor cars 
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system of control, and each motor car has 
two propelling motors of 200 horse-power 
each, both of which are earried on the 
same truck; that is, each motor ear 
has a motor truck at one end carrying 
two motors, one geared to each axle, 
while the truck at the other end of the car 
is a “trailer” and carries no motive power. 
Both cars and trucks were designed by 
George Gibbs, chief engineer of electric 
traction for the Pennsylvania, New York 
& Long Island Railroad and for the 
Long Island Railroad, and were built by 
the American Car and Foundry Company 
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perience already gained with the subway 
cars. ‘The requirements of the Long 
Island Railroad, however, necessitated the 
embodying of a good many special fea- 
tures in order to conform to the require- 
ments of the service. For instance, all the 
conditions and limitations which applied 
to the New York subway, such as limited 
subway heights and clearances on curves, 
high speeds with frequent stops,. maxi- 
mum strength combined with smallest pos- 
sible weight, etc., applied with equal force 
to the Long Island problem, since the 
Long Island cars were designed to inter- 
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and three trail cars; the motor cars be- 
ing 1, 3, 5, 6 and 8, or else numbers 1, 
3, 4, 6 and 8. By this arrangement it 
is possible to make up three-car trains 
consisting of two motor cars with a trail 
car between them, by simply taking off 
two cars from either end of a five-car 
train. 

All the cars are equipped with the 
Westinghouse pneumatic multiple-unit 


and the Baldwin Locomotive Works, the 
cars being constructed by the former com- 
pany and the trucks by the latter. 

These cars are quite similar in appear- 
ance to the steel cars in use by the New 
York subway (which were also designed 
by Mr. Gibbs), being constructed through- 
out of steel and finished in aluminum. 
The problem of their design has been 
considerably simplified through the ex- 


change with the cars in the Manhattan 
subway. An additional feature presented 
itself, however, in the fact that trains, 
after leaving the city limits, had to run 
on the ground and let passengers on or 
off at stations whose platforms did not 
come flush with the platforms of the cars. 
This necessitated the design of a special 
combination platform which should be the 
full width of the car when running with- 
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in the city limits, but which would pro- 
vide for a pair of steps to be used when 
running on the surface of the ground. 

These cars are now receiving their 
equipment at the shops of the Long 
Island Railroad, between Locust avenue 
and Springfield, on the cut-off line to 
Valley Stream. The shops have a capacity 
for the equipment of about ten cars per 
week, which are received from the build- 
ers in an entirely completed condition as 
regards exterior and interior finish, but 
are bare of any electrical apparatus. 
After receiving their electrical equip- 
ment they are given many trial runs be- 
fore being placed in active service. Each 
motor-car weighs 83,000 pounds, and is 
capable of maintaining a maximum speed 
of fifty-five miles per hour and a schedule 
speed, including stops 1.6 miles apart, of 
twenty-five miles per hour. 

A noticeable feature of their operation 
is the fact that, although attaining their 
maximum speed under very short head- 
way, there is no jerk or jar experienced 
in the process, acceleration being accom- 
plished very smoothly and evenly. The 
trains are brought to a stop in the same 
even manner, being equipped with spe- 
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ris Park shops. The one at Rockaway 
Park is 100 by 30 feet in size, the Dun- 
ton shed 200 by 50 feet, and the one 
at Morris Park 200 by 75 feet. These 
sheds are large enough to accommodate 
trains of eight cars and are fitted with 
all necessary tools and appliances, the 


STEEL-CONCRETE HOUSE FOR Two PORTABLE 
SUBSTATIONS, AT BELMONT PARK. 


pits being fitted with compressed-air 
pipes in order that pneumatic tools may 
be used under the cars. 
ORGANIZATION. 
When it was decided, three years ago, 
to electrify the system, Messrs. Westing- 
house, Church, Kerr & Company were 


STEEL Motor Car, SHOWING Contact SHOE PROTECTION. 


cially designed air brakes controlled by 
the new Westinghouse graduated release 
triple-valve. In this respect the equip- 
ment is a great improvement over any 
electric trains hitherto tried. 

INSPECTION SHEDS. 

In order that the rolling stock of the 
road be kept to its full efficiency, large 
car-inspection sheds have been erected at 
Rockaway Park, Dunton and at the Mor- 


engaged to act as engineers and construct- 
ors for the road, the entire work being 
under the direction of Mr. George Gibbs, 
who acted first as electrical engineer of 
the road and first vice-president of West- 
inghouse, Church, Kerr & Company, and 
afterward as chief engineer of electric 
traction for the road, the general features 
of the work being under the supervision 
of the electrical committee of the road, 
composed of various officials. The con- 
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struction work was under the supervision 
of George B. Caldwell, who acted as super- 
intendent of that department. 

Work was begun on the various sections 
as follow.. power-house, September 15, 
1903, the first engine being put in opera- 
tion January 6, 1905, and regular opera- 
tion was commenced July 26, 1905. 
Work on the substations was begun May 
24, 1904, and completed July 7, 1905; 
the substations being put into operation 
July 26, 1905. The transmission system 
was started November 30, 1904, and fin- 
ished May 27, 1905, while work on the 
third rail and the bonding of the tracks 
was begun October 6, 1904, finished 
Aucust 31, 1905, and put into operation 
July 26, 1905. 


Observations of the Direction of 
Lightning Flashes. 
Views held with regard to the nature 
of lightning flashes have been so discord- 
ant that Herr K. E. F. Schmidt has been 


led to make an investigation into this 
matter. He constructed an apparatus con- 
sisting of a disc ten centimetres in diam- 
eter, upon which was painted a white 
cross, the arms of which had a breadth of 
two millimetres. This disc was rotated 
by clockwork at from fifty to sixty revo- 
lutions per second. With it he has 
watched lightning discharges during a 
great number of bad storms, and has 
noticed the following different character- 
istics: first, many flashes cause the cross 
to stand out sharply and brightly. Second, 
frequently, two or three sharp images of 
the cross appear. Usually, one of these is 
the brightest, the others of varying in- 
tensity. The dying-out of these images 
usually indicates the direction of rotation 


= of the disc, but sometimes apparently 


shows rotation in the opposite direction. 
Frequently, the image of the cross appears 
with broadened arms fainter on the edges ; 


= sometimes with two or three fine radial 


secondary branches separated by about five 
degrees. A brilliant flash, about forty-five 
degrees above the horizon, showed . ap- 
parently eight images of the cross sepa- 
rated by equal angles.. A fainter flash, 
vertical to the horizon, and about thirty 
to forty degrees high, produced a grey 
image of the cross. From these observa- 
tions, the author concludes that lightning 
discharges may be of very different kinds. 
Those falling under the second classifica- 
tions: given above show that successive 
partial discharges may take -place.. In 
classification three above, it is shown that 
the duration of the flash must have been 
at least one one-thousandth of a second, 
while the flashes of the kind classified as 
four above, would indicate that there had 
been eight successive discharges, separated 
by about one-thousandth of a second. 
Flashes of the kind described in classifica- 
tion five lasted at least one two-hundredth 
of a second, while the flashes described 1n 
classification one could not have lasted 
for more than one thirty-five-thousandth 
or one forty-thousandth of a second.— 
Elektrotechnische Zeitschrift (Berlin), 
September 28. 
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BOOK REVIEWS. 


“The Business of Municipalities and Pri- 
vate Corporations Compared.” M. J. Fran- 
cisco. Rutland, Vt. M. J. Francisco & Son. 
Paper. 136 pages. 33, by 6% inches. Sup- 
plied by the ELecrricaL REVIEW at $1. 


This is a new addition to the author’s 
series dealing with municipal problems. 
In fact, it is a revision of Mr. Francisco’s 
earlier book entitled “Municipalities ver- 
sus Private Corporations.” The author of 
this treatise commenced the investigation 
and study of municipal ownership in 1885. 
He owned and operated an electric light 
plant for twelve years, and then withdrew 
from the business. He endeavors here to 
furnish reliable facts relating to private 
and municipal plants. A large amount of 
data has been compiled, relating to mu- 
nicipal plants in this country, in each case 
the number of candle-power-hours fur- 
nished for one cent being given. This en- 
ables the performance of the municipal 
plants to be compared with that of private 
lighting plants, and is used to add force 
to the author’s argument. He says the at- 
tempt of a municipality to supply its citi- 
zens with electric lights can be looked at 
from any one of three ways: first, if the 
lights are operated at less than cost, the 
taxpayers, as a body, are called upon to 
make up the deficit for the benefit of those 
who use the lights. If, on the other hand, 
the lights are operated at a profit, those 
who use them must pay the profit for the 
benefit of the body of taxpayers who would 
otherwise be compelled to provide the defi- 
cit. Thirdly, if run at neither profit nor 
loss, the municipality is undertaking the 
responsibility of a business enterprise 
which is not profitable nor beneficial, and 
by such plan, excluding citizens from a 
just right, and the city of the benefit of 
taxes that would be paid by a private cor- 
poration. The author believes that each of 
these propositions is unjust and inequita- 
ble. He holds that the true policy of a 
municipality is regulation, and not owner- 
ship, and that the former would give better 
results, without calling for any invest- 
ment. The book should be of considerable 
interest to all who are interested in this 
important question. 


“Modern Lightning Conductors.” Killing- 
worth Hedges. New York. The D. Van 
Nostrand Company. Cloth. 120 pages. 6 by 
10 inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $3. 


' This valuable addition to the literature 
of lightning protection is based mainly on 
the report of the Lightning Research Com- 
mittee, of Great Britain. In fact, the 
author was the secretary to this committee. 
He gives in this work the report of the 
committee, including the introduction pre- 
pared by Sir Oliver Lodge. The author 
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shows also wherein the new report differs 
from that of the former committee. The 
difference in the character of lightning 
discharges is brought out clearly, and it 
is shown how a proper lightning-rod may 
protect a building from damage due to a 
direct distharge from a cloud to the earth, 
and yet be practically worthless in the 
event of a discharge taking place between 
two clouds. The old idea, that a light- 
ning-rod protected an area which is the 
base of a cone, having a radius equal to 
the height of the rod, is declared to be 
fallacious. This area of supposed protec- 
tion has been made smaller and smaller, 
until finally it has been abandoned alto- 
gether. In chapter iv, methods of protect- 
ing buildings are discussed clearly. The 
most suitable type of terminal is shown, 
and the best methods of connecting the 
grounding wires and of supporting these 
from the building are described and illus- 
trated. Copper is a better material for the 
lightning conductor than iron, since a 
smaller conductor may be used, and also 
since it is not as subject to corrosion. Iron 
has some advantages, however, since it has 
a higher resistance than copper. When 
used, the most suitable form is that of 
a galvanized stranded wire. To protect 
against the so-called B-flash—that is, the 
discharge taking place between a cloud 
and the earth when the charge of the 
cloud is released by a discharge above it— 
it is advised that a metallic cage be con- 
structed around the building. While, in 
most instances, this cage will be more or 
less imperfect, it is still always advisable 
to carry a conductor along the ridge of the 
roof or around the eaves, and connect this 
to the ground by means of a number 
of vertical cables. The cables must be 
carefully grounded in moist earth. These 
general rules have been known for some 
time, but of late the lightning-rod has 
been under discredit. It is the aim of the 
author to show that this view of the light- 
ning-rod is incorrect, and that it is a valu- 
able protective device. The latter part of 
this book describes a number of impor- 
tant installations for protecting buildings 
against lightning. Notes are given on the 
practice followed in this country and in 
the various countries of Europe. The 
book concludes with a chapter on examples 
of lightning strokes on protected and un- 
protected buildings, these being taken 
from reports made to the research commit- 
tee; and with a description of peculiar 
effects sometimes brought about by light- 


ning. The interesting statement is made 
in one place, that insurance companies 
seem indifferent whether buildings are 
now protected against lightning or not. 
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“ The Illumination of the Subway 
Stations.” 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In your issue of August 26 an article 
by Mr. E. Leavenworth Elliott, entitled 
“The Illumination of the Subway Sta- 
tions,” criticises the method adopted. 
The writer is in no wise responsible for 
the arrangement of the lighting of the 
subway, except in the design of the dif- 
fusing reflectors referred to in this arti- 
cle. The value of this reflector is seri- 
ously questioned by Mr. Elliott, but since 
this matter is dealt with fully on another 
page of this issue, it need not be taken 
up here. The engineers in charge of 
the lighting of the subway gave the full- 
est consideration to all available sources 
of light, with such adjuncts as appeared 
to be suitable. From these, after exhaust- 
ive tests, which included the Pagoda re- 
flectors, selection was made to fulfil, in 
the best manner possible, the service of 
the public. 

In this examination the following 
points were considered: first, satisfactory 
illumination; second, avoidance of inju- 
rious conditions to the eyes; third, rea- 
sonable economy. _ 

In the article referred to above, the 
following statement is made: “ ‘ 
but in the present case there is less de- 
mand for such diffusion than in almost 
any other case of interior lighting, for 
the reason that with the exception of the 
employés the stations are only occupied 
for a few minutes by the same persons; 
and it is furthermore unnecessary to pro- 
vide illumination for reading or. other 
careful work.” 

With this as a premise, the present 
means of lighting is depreciated, and va- 
rious changes are suggested which would 
result in uncomfortable intrinsic bright- 
ness. Yet it would seem that, granting 
this premise, the manner of lighting the 
subway is entirely justified, even when 
based on Mr. Elliotts curves. The 
curves presented in these figures con- 
sider in much detail the illumination of 
the floor of the stations, but in order to 
secure this desired illumination, the eves 
of the passengers would necessarily suffer 
from the intrinsic brightness of the 
source suggested, when viewed from the 
average height of the eyes. This is as- 
sumed to be five feet three inches from 
the floor. It is obviously desirable to se- 
cure sufficient light, but it is not clear 
why more than a sufficing light should 
be provided. All that is required at the 
plane of the floor is for the passengers 
to see their way clearly. They should, 
however, be enabled to read newspapers 
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comfortably, and therefore it was deter- 
mined to provide sufficing illumination 
at the plane at which the average reader 
is likely to hold a newspaper. This was 
taken to be four feet six inches from the 
floor, and all arrangements were based 
upon this. 

An examination of the Rousseau curves 
of the reflectors now in the subway, and 
the one proposed by Mr. Elliott (all given 
in Fig. 6 of this article), indicates the 
following (see Fig. 1, page 697) : the curve 
for the ground-glass balls shows a well-dis- 
tributed light, sufficing for general illu- 
mination, but not for reading except 
directly under each ball. The curve 
for the bell-shaped reflectors shows suffi- 
cient light for comfort for general illu- 
mination, this being the purpose for 
which they are intended. This gives 
excellent distribution, making a good gen- 
eral illumination, which is all they are 
called upon to do. 

The curve for the prismed-glass dif- 
fusing reflectors shows a remarkably uni- 
form distribution, securing directly be- 
neath the light at the plane for reading 
more than two candle-feet. It gives a 
little less than one candle-foot four feet 
away, even if not reenforced by other 
lamps, yet here they receive not less than 
one-third candle-foot reenforcement from 
the three adjacent lamps. At eleven feet 
away from the lamp toward the centre 
of each group of four lamps, at the plane 
adopted for reading, the four lamps give 
each 0.105 candle-foot, making here avail- 
able about one-half candle-foot. This may 
be considered the minimum lighting in 
the subway where the diffusing reflectors 
are used. 

It is true that the so-called Pagoda 
reflector with a thirty-two-candle-power 
lamp gives up to forty-eight degrees 
higher intensity than the arrangement 
with the diffusing reflector; but beyond 


this it becomes rapidly less, while the 


curve for the diffusing reflector shows 
a well-sustained, equable illumination, 
sufficing, but not uncomfortably brilliant. 
It is probably correct that the Pagoda 
reflector gives sixty-six per cent more 
light in the sixty-degree zone, but, as a 
matter of fact, it falls below the sub- 
way reflector at forty-eight degrees, and 
thence rapidly to about six candle-power 
at ninety degrees. To have too much 
light at one point, and not enough at 
another, is not good lighting. The curve 
for the prismed-glass diffusing reflector 
shows, on the other hand, a maintained, 
although moderate, curve throughout 
from zero to ninety degrees. Such dis- 
tribution is of value where general illu- 
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mination is sought for, rather than the 
lighting of spots. 

IHuminating engineers will insist that 
uniform lighting is preferable to a method 
of extremes. Further, exposed sources 
of high intensity are more injurious to 
the eyes than insufficient lighting. 

A lamp of small candle-power, but of 
clear glass, will give the impression of 
higher candle-power than a lamp giving 
more light, but covered with a ground- 
glass bulb. When, however, an attempt 
is made to read thereby, it will be quickly 
discovered that the less intrinsically brill- 
lant source with the ground-glass bulb or 
cover will enable one to read comfortably 
at the longer distance. 

To maintain illumination throughout, 
up to a given desirable minimum with 
the clear prismatic-glass reflectors, re- 
quires a larger number of lamps to be 
used. This involves limited areas that 
will be uncomfortable and injurious to 
the eyes, owing to the too great intrinsic 
brilliancy which is given by this type 
of reflector. Further, should any lamp 
be accidentally extinguished, there will 
be greater inconvenience from alternate 
over-brilliant and dark areas. This effect 
is minimized where diffusing reflectors 
and globes are used, as all the adjacent 
lamps will contribute to lighting the 
space otherwise unlighted. 

The Pagoda reflector gives a mean value 
of 40.3 candle-power for the seventy-five- 
degree zone, while the subway diffusing 
reflector gives only 36.2 candle-power. 
But the engineers of the subway, in their 
determination to protect the eyes of the 
public, have deliberately sacrificed ten per 
cent of the available light by covering 
the lamps with ground-glass balls. With- 
out the ground-glass covers the illumina- 
tion secured from the diffusing reflectors 
would have been at least equal to that of 
the Pagoda reflector, with, in addition, a 
superior distribution. 

Ordinarily, frosted incandescent lamps 
would be used to avoid the intrinsic 
brightness of lamps with clear glass bulbs. 
The original cost of frosted lamps ‘is 
twenty per cent greater than of clear glass. 
They give, at first, a reduced light of ten 
per cent and further rapidly deteriorate 
because of the accretion of dust, etc., on 
the frosting on the outside of the bulbs. 
Their lives are very considerably less than 
lamps with clear bulbs. Therefore, both 
as a matter of economy and efficiency, 
clear glass lamps were adopted, covered 
by removable bulbs or domes, frosted on 
the inside. 

M. Allard, a French authority, esti- 
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mates brilliant sunlight at the earth’s 
surface to be equivalent to 5,350 candle- 
feet. Necessarily, in passing from such 
an illumination on the street to the sub- 
way, an impression is given of insufficient 
lighting by the sudden contrast ; but if 
it were attempted to secure the equivalent 
of only four candle-feet (which is the 
minimum estimated room daylight illu- 
mination), it would be necessary to have 
lights of high intensity and great in- 
trinsic brilliancy, with suitable appli- 
ances for diffusing and softening the 
light. This is entirely possible, but would 
not be economical; nor does it appear 
called for. Further, if, as proposed, the 
illumination of the floor of the stations 
is accepted as the standard, to secure the 
minimum equivalent of room daylight 
it would be necessary to install lights of 
324 candle-power in the ceilings at nine 
feet height. Such an arrangement would 
give an illumination of twenty-three can- 
dle-feet at the height of the average eyes,’ 
Anything less than this might still give 
an impression of relative darkness to those 
coming from the street, and even this 
would not suffice to remove such impres- 
sions on a sunny day. The complaint 
that the subway gives the Impression that 
it is darker than the streets, is not re- 
movable within economic limits, nor is 
there any valid reason for attempting it. 
In fact, it would be a bold illuminating 
engineer who would advocate this, or even 
the seven candle-feet at five feet three 
inches height from the floor, which would 
result if the suggestion presented in Mr. 
Elliott’s criticism were adopted. 

The illumination in the subway sta- 
tions must not be considered final, for 
consideration is constantly being given 
to this matter. When a method is found 
which reasonably satisfies the conditions 
of comfort, efficiency and economy better 
than does the present system, action will 
probably be taken by the authorities. It 
is not dogmatically contended that the 
illumination in the subway stations is 
sufficient. If more light is really re- 


‘quired, it appears that some additional 


lamps should be installed, of moderate 
power, rather than to replace the present 
system by lamps, reflectors, etc., giving 
the objectionable intrinsic brightness as 
proposed by Mr. Elliott. It is suggested 
that one additional lamp and reflector 
placed in the midst of each group of 
four would accomplish all that is re 
quired. 
E. L. ZALINSKI. 
Major U. S. Army (Retired). 
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Steel Cars for Suburban Passenger 
Service of the New York Central 
& Hudson River Railroad. 

The steel cars to be used in the sub- 
urban passenger service in the New York 
electric zone are now being built by the 
American Car and Foundry Company, at 
Berwick, Pa. These cars will be used in 
trains made up of both motor-cars and 
trailers equipped with the Sprague- 
General Electric multipleunit system of 
control. Thev are designed to operate 
around curves with a minimum radius of 
135 feet. f 

The motor-cars and trailers are alike 
except for the motors and motor trucks, 
control apparatus and air-compressor. 
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The light weight of the motor-cars is 
102,600 pounds and of the trailers, 
18,600; the weight per passenger being 
1,603 pounds and 1,228 pounds respect- 
ivelv. The weight of the usual sixty- 
foot wooden coaches used in steam service 
is about 61,800 pounds, or 965 pounds 
per passenger. 

On account of eliminating the weight 
of the steam locomotive, however, the 
total weight of a six-car train is 39.4 tons 
less for the electrice train than for the 


: steam train. 


There are two 200-horse-power General 
Electric No. 69 C motors on the motor 
truck of each car. They will give an ac- 
celeration of one and a quarter miles per 
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and the control apparatus. The vestibule 
at the head end of the leading car forms 
the motorman’s compartment. 

The centre sills of the car-framing con- 
sist of two eight-inch I-beams, each con- 
tinuous between platform end sills. The 
sides of the cars are built up as plate 
girders with the steel sheathing plates 
forming the web, a continuous six-inch by 
six-inch by one-half-inch angle, the bot- 
tom flange, and a continuous special bulb 
section at the belt rail, the top flange. 
The side posts extend in one piece from 
sill to plate. Three special cross-bearers, 
extending from side to side of the car 
under the sills and spaced between the 
body bolsters, act as floor supports and 
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STEEL CAR FOR THE SUBURBAN PASSENGER SERVICE OF THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD. 


These cars are constructed entirely of 
non-inflammable material, the frames and 
bodies being made up of structural steel 
and pressed steel shapes, the window and 
door casings and frames and the mould- 
ings of pressed steel and the fittings of 
metal or fireproof material. 

The principal dimensions are as fol- 
lows: 


Feet. Inches. 

Length overall............ 60 
Length of car body between > 

vestibules ............ 50 
Width overall............. 10 23% 
Width over sheathing and 

platform floor......... 9 85 
Height from top of rail to . 

top of roof............ 13 91% 
Total wheel base........... 45 
Wheel base of motor trucks 7 
Wheel base of trailer trucks 6 
Diameter of motor truck 

wheels ......sssesess- 36 
Diameter of trailer truck 

wheels ecw geese ss 33 


Seating capacity, 64 passengers. 


hour per second and a speed of fifty-two 
miles per hour. 

The general interior arrangement of 
the car is similar to that of sixty-foot 
coaches used in steam service. The seats 
are set transversely and there are no 
side doors in the body of the car; 
at one end there are two seats, one 
in each corner. The vestibule plat- 
forms are five feet long and the full 
width of the car body. They are fitted 
with steps for use with low-station plat- 
forms, but the steps are covered with auto- 
matic lifting trap-doors for use with the 
high-station platforms which will be built 
in the electric zone in order to expedite the 
handling of passengers. 

The vestibule side doors slide into 
pockets in the side of the car. The vesti- 
bule end doors leading from car to car, 
when open, swing into such a position as 
to enclose the motorman’s air-brake valve 


transfer to the sides of the car loads 
which would otherwise tend to deflect the 
centre sills. By this arrangement the 
centre sills are kept in alignment and re- 


tain their full value as compression mem- 
bers under buffing stresses. ‘The end 


sills consist of steel channels. The ends of 
the car-body and the vestibule are built 


up of rolled and pressed steel shapes and 
steel plates. An anti-telescoping steel 
plate is secured under the centre sills and 
platform end sills. The buffer beam is 
made up of white oak faced with steel plate. 
The car-lines consist of steel angles in one 
continuous length from side plate to side 
plate, forming the contour of the lower 
and upper decks. The ventilator frames 
are of pressed steel. The roof is formed 
of fireproof composite board covered with 
heavy cotton duck. 

Floor supports consist of steel angles set 
longitudinally and are supported bv the 
cross-bearers. The flooring is made up of 
galvanized keystone section sheet steel 
laid transversely and covered with cement 
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flooring. This is protected with maple 
floor strips. 

The interior finish consists of com- 
posite board head lining and plate steel 
relieved at joints and connections by 
rolled steel mouldings. Seats are of the 
walk-over type, upholstered in fireproof 
rattan. ‘The fittings are of statuary 
bronze. 

The cars are fitted with both Pintsch 
gas and electric light, the former being 
necessary on account of the cars being 
used in combined steam and electric serv- 
ice before the completion of the entire 
electrification work. There are five 
Pintsch gas lamps with four jets each and 
forty-two  sixteen-candle-power electric 
lamps, thirtv hung as pendents from the 
clear-story sills, fifteen on each side of 
the car and twelve hung in pairs over 
the aisle. Each vestibule has a Pintsch 
deck light and two electric lights. 

Each end of the motor-cars is equipped 
with an incandescent headlight placed on 

the roof of the vestibule. 

' Systems for heating by either steam 
heat or electricity are also provided. The 
electric heaters are located under and at- 
tached to the seats. 

An electric fan is located at each end 
of the car for cooling and ventilating. 

The cars are equipped with high-speed 
automatic air-brakes, each motor-car 
being a unit in itself and having its own 
compressor and motorman’s brake valve. 
The apparatus is so arranged that loco- 
motives when coupled to trains can 
operate the svstem in the usual manner. 
A Lindstrom hand-brake is installed on 
each platform. 

Each car is equipped with a complete 
air-signal apparatus, with air whistles in 
the motorman’s compartments which can 
be cut out when a locomotive is attached. 

The switch-panel chamber is located at 
the trailer end of the car on the same side 
as the contro] apparatus. ‘The rear of the 
panel is accessible from the men’s toilet 
room. This panel contains all the 
switches for the control of the car and 
for the air-compressor and lighting, heat- 
ing and ventilating apparatus. 

In addition to the ordinary brake, 
whistle and steam-hose couplings, there 
are two bus-line and two control train- 
line coupler sockets on each end of the 
car. <All the cables under the car are 
carried through loricated conduits. The 
motor leads from motors to car-body are 
covered with spiral brass armor. 

The trucks are four-wheel, swing- 
bolster type, built by the American Loco- 
motive Company. The motor truck 
wheels have cast-steel spoke centres. 
An extended hub on wheels of motor 
trucks takes the gear which is shrunk 
on the hub. The wheels are keyed 
to the axles. The side frames of 
motor trucks are of cast steel and the 
end frames of steel angles. 

The third-rail shoe beam is attached to 
the journal boxes. 

The motors have nose suspension and 
each motor is provided with safety lugs 
cast on the shell, one on each side of the 
motor Nose, 


author, Mr. N. J. Neall. 
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AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


DISCUSSION ON LIGHTNING ARRESTERS AT 
THE 200TH MEETING. 


The 200th meeting of the American 
Institute of Electrical Engineers was 
held at the assembly rooms of the New 
York Edison Company, Friday, October 
27, to discuss three papers on lightning 
arresters. One, entitled ‘Performance 
of Lightning Arresters on ‘Transmission 
Lines,” was presented in abstract by the 
It describes the 
method of registering lightning arrester 
operation by means of test paper as em- 
ployed by the Westinghouse Electric and 
Manufacturing Company, and gives a 
large amount of data collected by a nuin- 
ber of electrical transmission systems, sit- 
uated in various parts of the country. The 
character of the puncture made in these 
test papers, which are inserted between 
the discharge points of the arresters, is 
believed to indicate not only that a dis- 
charge has taken place, but to show its 
character and thus give evideuce of the 
suitability of the protective apparatus for 
the place it holds. 

A paper by Mr. Julian C. Smith on 
“Some Experience with Lightning Pro- 
tective Apparatus” was read in abstract 
by Mr. G. S. Dunn. It gives an account 
of the use of lightning arresters of the 
horn type on the transmission lines of 
the Shawinigan Water and Power Com- 
pany, where they seem to have been of 
value. ° 

Mr. Philip Torchio, in a paper entitled 
“Note on Lightning Arresters on Italian 
High-Tension Transmission Lines,” de- 
scribed the Gola “series” arrester and the 
“water-resistance  static-discharger” as 
they are used in Italy. In the opinion of 
the author, the best practice in Italy con- 
sists in placing horn arresters on the line 
at the station, making the ground connec- 
tion through a water rheostat. A water- 
resistance static-discharger 1s connected to 
the lines before they enter the station 
and choke coils and ordinary arresters 
should be placed on the lines just after 
entering the building. The line itself 
should be protected where it branches by 
means of horn arresters. 

The discussion was opened by Mr. P. 
H. Tomas, who said that we are making 
great progress in lightning protection. 
All arresters embody two essential fea- 
tures—an air-gap and an arc-interrupter. 
Non-arcing gaps are not operative on 
high-power circuits unless connected in 
series with a resistance to limit the short- 
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circuit current. An important question 
to-day is what value should this resistance 
have. Mr. Neall’s paper indicates that in 
many cases this resistance is about right, 
but in other cases it seems to be too large. 
The most interesting conclusion which we 
can form is that the most dangerous class 
of lightning which we have to deal with 
is the kind in which a comparatively 
small actual discharge strikes a line. In 
many cases in which the horn arrester 
has acted, there have been some poles 
destroyed. These severe strokes do not 
pass an indefinite distance on the line. 
In the first few hundred feet the worst 
effect is overcome and the discharge goes 
down the poles. A certain amount, how- 
ever, which will keep the potential of the 
line up to the discharge point, passes to 
the nearest station. At the station it 
meets with arresters, which it can over- 
come, or can not, as the case may be. The 
conclusion is that we will have a great 
help in high-tension plants, where the 
lines are very long, if we can place ar- 
resters one, two or three miles from the 
station. At such places the arrester gets 
a chance at the discharge before it reaches 
the apparatus. 

Mr. C. F. Scott spoke of the difference 
in practice regarding grounding a point 
of the svstem. Those who use a grounded 
neutral are of the opinion that that is the 
only safe way to operate. On the other 
hand, those who have operated without 
any point of the system grounded, regard 
the insulated system as the only way to 
operate, and would not think of ground- 
ing any point in their svstem. Two high- 
voltage plants have been mentioned in 
particular this evening, that of the Shaw- 
inigan Water and Power Company, where 
the practice is to ground the neutral wire, 
and the Missouri River Power Company, 
where the practice is to keep the system 
entirely insulated. Missouri River Power 
Company’s plant has run continuously 
for service twenty-four hours a day, and 
seven days a week, carrying a fairly uni- 
form load all the while. During the year 
they had only four or five disturbances 
on the high-tension system. There had 
been more interference on some 2,000-volt 
distribution lines. The question of pro- 
tection of the poles on the line seems 
to be one of the most serious problems in 
regard to lightning protection. 

Professor W. S. Franklin said the ques- 
tions which confront us at the present 
time in connection with lightning ar- 
resters can only be answered by experi- 
long-distance, high-voltage 
What we need to 


ments on 
transmission lines. 
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know is the number of failures of light- 
ning arresters, resulting in damage to the 
apparatus in the station, or damage to the 
pole lines. The results in Mr. Neall’s 
paper do not seem to have any value of 
that kind. The plain choke-coil offers 
evervthing that physics has to offer in 
protecting a piece of apparatus from a 
lightning discharge, and directing a light- 
ning discharge to ground over a proper 
path. The kind of resistance that is 
needed, not onlv for line discharges, but 
also to be used in series with a spark- 
gap, is a resistance which is selective in 
that it offers a comparatively low resist- 
ance for quick discharges, and a com- 
paratively high resistance for a slow flow 
of current; that is to say, a skin resist- 
ance. He suggests the use of a series of 
three-foot pipes of terra cotta, painted 
with about two cents’ worth of platinum 
chloride, spread out on a surface about 
six feet broad. In the same way the pro- 
tection of pole lines might be improved 
if some kind of paint could be developed 
which would offer a comparatively high 
resistance, but still have an enormously 
better conductivity than wood. 

Mr. W. H. Palchell, engineer-in-chief 
of the Charing Cross, West End & City 
Electricity Supply Company, Limited, 
London, said that his company, which is 
operating seventy miles of underground 
lines, had some trouble with surges when 
the plant was started. Siemens’s horn ar- 
resters did not stop the trouble, because a 
discharge would form a bead on one horn 
and upset the calibration. By making 
the horns with nearly parallel sides and 
facing one with carbon the trouble was 
entirely overcoine. 

Mr. H. G. Stott said that lightning di- 
vides itself into two classes. One is a 
class which corresponds somewhat to the 
surging spoken of and which can no 
doubt be taken care of, and the other 
class corresponds to something like a ton 
of dynamite and can not be taken care of. 
The first case can be taken care of by 
improving the insulation of the line and 
apparatus so that it will be able to with- 
stand these shocks. 

Mr. H. C. Worth, replying to a ques- 
tion, said that the resistance used with 
one type of arrester is now made of 
carborundum sticks which do not change 
as do the graphite sticks. 

Mr. Philip Torchio said that experi- 
ence in Italy has been similar to that in 
this country. The generators and trans- 
formers are seldom damaged. But short- 
circuits throw the system out, and thus 
interfere with the service. 
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Mr. C. P. Steinmetz described the dif- 


ferent effects produced in a system by. 


lightning. One of these which has not 
yet been discussed and which comes under 
the classification of internal lightning is 
due to the consonance of the third, ninth 
and fifteenth harmonics, which thus cause 
a surging of the system with respect to 
the ground. Our knowledge of tlre 
phenomenon of lightning is not com- 
plete yet. If lightning were a very 
high-frequency oscillation, like the dis- 
charge of a Leyden jar, then we could 
protect the system against it by inter- 
posing reactive coils between the station 
and line, and shunt the discharge by 
multiple spark-gaps to ground. If light- 
ning were a steady, gradual charge and 
discharge of the line, we could discharge 
the line by a high- resistance shunt toward 
ground, with or without a sparker. If it 
were a low-frequency high-power surging, 
we could endeavor to take care of it, but 
lightning is neither merely the one nor 
the other, nor the surging, but may em- 
brace all three of these, or any two of the 
phenomena at the same time. Occasion- 
ally electrostatic disturbances in the lines 
originate in the atmosphere, consisting of 
a gradual, steady charge, followed by a 

very high-frequency, local- oscillating lis 
charge, accompanied by a low-frequency 
surging. All three conditions occur at 
the same time, but there may be light- 
ning disturbances different from all these 
three cases. Globular lightning has been 
observed occasionally sufficiently by ob- 
servers and no question regarding its 
existence can be raised. It probably is 
not a sudden, instantaneous discharge, 
but a discharge centre, somewhat of the 
character of an are discharge, but differ- 
ent therefrom. There is, however, one 
thing that we know regarding atmos- 
pheric disturbances. We know that in 
the interior of a conducting body of per- 
fect conductivity there can be no electric 
disturbance produced by external disturb- 
ance; that is, if we enclose our transmis- 
sion systein in a perfectly conducting 
shell, as, for instance, by putting it under- 
ground, atmospheric disturbance can not 
enter in, and inversely, since we can not 
put our transmission line underground, 
if we bring the ground to the transmis- 
sion line we will make the transmission 
line the more complete the more the 
ground resembles a perfectly conducting 
shell interposed between the transmission 
line and the atmosphere. A grounded 
overhead wire appears the most perfect 
protection of a transmission system 
against atmospheric disturbances. Two 
wires are more perfect than one wire, and 
three wires are more perfect still, as a 
conducting shell. In some cases when 
barbed wire is used for overhead wire for 
protection against atmospheric disturb- 
ances, it will give a much larger support 
by its more rapid action. This will be 
true in certain classes of atmospheric dis- 
turbances, but in other classes of such 
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disturbances it has no advantage. But 
that does not mean that any so-called 
overhead wire grounded, as grounds are 
frequently made, means a protection. It 
is essential in perfecting a transmission 
line by overhead ground wire that the 
transmission line should be in the pro- 
tective zone of that wire, that is, in the 
space enclosed by an angle of forty-five 
or preferably sixty degrees from the 
grounded wire downward. The conduc- 
tivitv of the grounded wire, although 
coming into consideration, is not very im- 
portant; it is not material how large a 


grounded wire is used, when the grounded 


wire merely brings the ground potential 
above the transmission line and so lowers 
the electrostatic potential of the space 
where the transmission line is, that is 
the value which it would have unpro- 
tected, to a verv much lower value corre- 
sponding to its position between the 
ground wire and the ground. In 
that case the resistance of the ground 
wire has no direct effect. But where 
the line is exposed to a secondary 
induced current resulting from a light- 
ning discharge more or less parallel to the 
line, the transmission line is in the posi- 
tion of a secondary conductor to the 
lightning stroke and the ground wire in 
the position of a short- circuited second- 
arv, which, by carrving a reversed current, 
screens the transmission line from electro- 
dynamic induction more or less coim- 
pletelv. The more completely, the lower 
the effective resistance of the ground wire 
is. That is, the protection of the trans- 
mission line against the entrance of 
atmospherie disturbance which will be 
more complete the more perfectly the 
grounded system represents a conducting 
shell of perfect conductivity. It can 
never be entirely complete and we still 
require apparatus at the station to pro- 
tect the apparatus against the oscillating 
discharges, like the Leyden jar, or against 
accumulated discharges, and to protect 
against all the known characteristics of 
atmospheric disturbances, and unfortun- 
ately against those still unknown dis- 
turhances which may originate in the 
atmosphere. 
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Wire Cluster Decision. 

In the Circuit Court of the United 
States, Southern District of New York, 
an opinion was handed down October 31, 
1905, by Judge Holt in the suit of the 
Benjamin Electric Manufacturing Com- 
pany against the Dale Company and Johr 


H. Dale for infringement of patents 
721,774 and 721,777. These are the 


patents on the Benjamin wireless cluster, 
and the opinion holds that said patents 
are not infringed by the well-known Dale 
wireless clusters. The bill is dismissed 
with costs. The complainant was repre- 
sented by Seward Davis, Esq. of New 
York, and Messrs. Jones and Addington, 
of Chicago: and the defendants by Messrs. 
Rosenbaum and Ntockbridge, of New 
York. 
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Reviews of 


Notes on the Selection of Incandescent Lamps. 
the desirability, from an 
electric supply company’s point of view, 
of meeting, in some way, the keen com- 
petition of the gas companies, Mr. J. E. 
Dawson thinks it advisable that the com- 
panies should pay more attention to the 
incandescent lamps used by the consum- 
ers. It is impossible for the average con- 
sumer to make any tests upon the lamps 
with which he is supplied in order to de- 
termine which, for his purpose, is the 
hest—that is to say, which lamp gives the 
greatest number of candle-power-hours 
for a given price. The cost of lighting 
per candle-power-hour is determined by 
dividing the cost of the lamp by the num- 
her of hours for which it is used, and 
adding to this the average watts per can- 
dle, multiplied by the cost per watt-hour. 
But the consumer knows only two of these 
items—the first cost of the lamp and the 
rate he is paving for power. He must 
therefore depend upon some one else to 
guide him. Probably the most. effective 
method of safeguarding the consumer and 
at the same time securing the best all- 
around results, would be for the various 
electric light companies to assume control 
of the maintenance and free renewal of 
consumers’ lamps, but the author thinks 
it exceedingly doubtful whether the time 
is yet ripe in England for such a step. 
He thinks it would bring the lighting 
companies into conflict with the dealer in 
electrical supplies, while it is desirable 
that these two should be friendly. This 
method being unavailable, the author sug- 
gests that the electric light company test 
all of the makes of lamps available to its 
consumers, and thus determine the best. 
It could in this way keep a list of four or 
six makes of good lamps, and recommend 
these to the consumers. The records of 
the tests should be available to the con- 
The author proposes that if this 
plan can be adopted that the lighting 
companies undertake the work of testing 
as a part of their business; that they test 
the lamps in batches, purchasing them 
from the local dealers. The lighting com- 
panies should also keep in touch with the 
lamp-makers, so as to check the local 
price for lamps, and a fair price for each 
lamp should be given in the report of its 
performance. This plan has a disadvan- 
tave, since it does not ensure the breaking 
of lamps after they have passed their use- 
ful life: but the author thinks this ean 
only be secured by the lighting companies 
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adopting the free renewal plan.—Ab- 
stracted from the Electrical Review (Lon- 
don), October 13. 

i Concerning Tantalum Lamps. 

Dr. W. Wedding gives here a detailed 
account of tests conducted on a number 
of tantalum lamps. Measurements were 
first made of the distribution of light 
about the lamps, which was found to be 
very regular. The curve showing this 
distribution consists of two nearly circu- 
lar lobes. Then life tests were made of 
four lamps, and at the same time a num- 
ber of standard carbon-filament lamps 
were run in order to obtain a comparison. 
The lamps tested were rated at twenty- 
five Hefner candles. These were com- 
pared with sixteen-candle-power and 
twenty-five-candle-power carbon lamps. 
The carbon lamps showed the well-known 
life characteristic, rising rapidly for a few 
hours after being put into service, and 
then falling gradually. The tantalum 
lamps showed a different life characteris- 
tic. The rise in candle-power when they 
were first put into service was very sharp, 
but was not as great as that of the car- 
bon lamps. This was followed by a sharp 
decline of about one-third of the previous 
rise, and then the candle-power fell off, 
but at a less rate than with the carbon 
lamps. After about nine hundred hours 
one of the tantalum lamps broke, but the 
filament was rejoined by shaking the lamp 
until the two parts came in contact. At 
this point there was a slight rise in can- 
dle-power. After about 1,000 hours the 
second lamp broke, and the third lamp 
after about 1,100 hours. During this 
period the average candle-power of the 
four lamps was practically constant. 
There was then a slight rise in candle- 
power, and the fourth lamp broke after 
about 1,300 hours. After the first break, 
all of the lamps broke again a number 
of times, and this undoubtedly accounts 
for the rise in candle-power. One of the 
lamps broke about eleven times before 
it was put out of commission, and thus 
lasted altogether about 1,600 hours. 
Another lasted 1,850 hours, when, at the 
sixth break, it was thrown out. The 
third lamp lasted 1,900 hours, going out 
of service at the sixth break. The fourth 
lamp lasted 2,150 hours, going out of 
service after eleven breaks. Dr. Wed- 
ding then compares the cost of operating 
these tantalum lamps with that of the car- 
bon lamps. The carbon lamps cost about 


half a mark (twelve cents). The tantalum 
lamps cost four marks ($1). The cost 
of power is taken as forty pfennigs (ten 
cents) per kilowatt-hour. It was found 
that the cost of lighting by means of the 
carbon lamps is less than that when using 
the tantalum lamps, for the first 270 
hours. After this it is cheaper to make 
use of the tantalum lamps. The author 
shows how these costs are affected by the 
necessity of replacing the carbon and 
tantalum lamps as they burn out. The 
cost for lighting by means of the tan- 
talum, however, remains less than that 
for the carbon lamp after the first 270 
hours.—Translated and abstracted from 


Elektrotechnische Zeitschrift (Berlin). 
October 12. 
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Lancashire Electric Power Company’s Sys- 

tem of Generation and Distribution. 

This is one of the power schemes now 
being developed in England for supply- 
ing a fairly large district. The entire 
system closely resembles that of.the York- 
shire Electrie Power Company, which was 
described briefly in the ELECTRICAL Re- 
view for September 23. In fact, both 
systems have been designed by Mr. H. F. 
Parshall, and differ only as certain local 
conditions made desirable. The Lan- 
cashire company will furnish power to 
a district lving east of Liverpool, about 
forty miles long and ten miles wide, 
though of irregular outline. It is 
planned to build four stations. At pres- 
ent, the one at Radcliffe is the only one 
that has been started. The plot of ground 
available here was some twenty acres in 
area, situated on the river Irwell, and 
contiguous to the Lancashire & York- 
shire Railway. Abundant water is avail- 
able for condensing. Coal is brought in 
on a railroad siding. The coal-handling 
apparatus is somewhat unusual. The cars 
are delivered by the road to a looped sid- 
ing about seventy feet above the level 
of the power-house. An electric loco- 
motive crane hauls the cars along this 
siding over the coal hoppers, and tips 
the coal into them. The empty car is 
then shunted to the other side of the loop. 
In this wav the train of loaded cars is — 
gradually emptied, and a train of emp- 
ties is made up. The locomotive crane is 
equipped with two traction motors for 
hauling, and one thirty-horse-power mo- 
tor for hoisting and tipping the trucks. 
It obtains its power from an overhead trol- 
ley wire, supphed with current at 220 
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volts. The coal is carried from the hop- 
pers to the boiler room by means of a 
trolley car with a capacity of twenty 
hundredweight. This runs on a light 
railway into the boiler-house above the 
coal bunkers. The track is carried on 
light iron trestles, with a grade of about 
one in thirtv-three. down to the station. 
The coal, after being discharged into the 
car, is weighed, the amount being auto- 
matically recorded. The loaded car is 
then released and runs down the track 
toward the power-house. . At a certain 
point it hitches on to an endless rope 
controlled by a counterweight. The 
travel is continued until a tipping device, 
which may be fixed at any point, dis- 
charges the coal from the car into the 
bunkers. The weight thus being released, 
the car is returned by the counterweight 
to the coal hoppers above. From the 
bunkers above the boilers the coal is dis- 
charged to automatic stokers, it being 
weighed as used. The boiler-house at 
present coutains six Babcock & Wilcox 
boilers, with superheaters and chain 
erates, the latter being driven by seven- 
horse-power electric motors. The boiler- 
house is seventy feet by eighty feet. The 
engine room is fifty feet by 100 feet long, 
and contains four 2,000-kilowatt Curtis 
turbo-generators. These generate three- 
phase current at 10,000 volts, fifty cycles 
per second. The system of: distribution 
is practically the same as that of the 
Yorkshire plant, except that here there 
is less underground cable and more over- 
head work. Where a line passes from 
underground to overhead, or vice versa, 
a three-branched dividing box is used. 
This fits around and is sweated to the 
lead sheath of the cable. Within this 
box the three conductors are spread out 
and connected to three line wires, each 
carried out through porcelain bushings 
with corrugated sides. The opening in 
the bushing is then filled with an insulat- 
ing compound, as is also the entire box. 
Power is being supplied from this station 
to a number of textile and other indus- 
tries in the district.—Abstracted from 
the Electrician (London), October 13. 
a 


The Engineering of London Traffic. 


The first report of the roval commis- 
sion on London trate was issued during 
the latter part of June. There are seven 
other volumes to this report, of which 
volume vii has just been issued. This 
constitutes the report to the royal com- 
mission on London trafie by the advi- 
sory board of engineers. The board con- 
sists of Sir John Wolf-Bary, Sir Benja- 
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min Baker, and Mr. William Barclay 
Parsons. A brief extract of this report 
is here given. The volume itself contains 
over 160 folio pages. One of the first 
points made in regard to the condition in 
London is as follows: “The prime cause 
of London’s backwardness is to be found 
in the lack of homogeneity in its munici- 
pal system and an entire absence of any 
centralized control and of consequent 
guiding effort which such control en- 
sures.” It would seem, therefore, that 
the first need toward solving the trans- 
port problem is a movement toward cen- 
tralization of authority. In fact, the first 
volume of this report contained a proposal 
for the creation of a traffic board which 
would have the necessary authority to con- 
trol these matters. As a means of seeing 
what can be done in London, the methods 
followed in other cities have been studied. 
Paris affords the most prominent instance 
of change. The transformation was com- 
menced in 1858, and an immense sum has 
been expended. Since 1871 the expendi- 
ture in Paris on new streets has been over 
$120,000,000. Full data are given con- 
cerning the movement of vehicles and 
persons in London. Taking the whole 
day through, about seventy-one per cent 
of the passenger traffic into the central 
area is by rail; a little over fourteen per 
cent by street car, and about fifteen per 
cent by omnibus. The figures for going 
from the central area are somewhat differ- 
ent. The total local vearly traffic in 
Greater London is 1,164,000,000 passen- 
ger journeys. ‘This includes local lines 
only. Taking the figure for the last cen- 
sus, it is found that the average yearly 
rides per passenger number 170, a figure 
which shows the defective accommoda- 
tion of the city. The corresponding fig- 
ures for Paris are 200; Berlin, 250, and 
New York, 300. These figures do not in- 
clude the London cab traffic, which is im- 
portant. Observations made on the ques- 
tion of speed travel show that traction 
engines travel at two miles an hour; 


heavy vans at two and one-half miles at 


the rush hours, and three miles at other 
times. For other vehicles the figures are 
as follows: light vans, four to six and 
six to eight miles; horse omnibuses, three 
and one-half to six, and five and one-quar- 
ter to eight miles; motor omnibuses, six 


and one-half to cight and one-quarter, and | 


eight and one-half to eleven and one-half 
miles; horse cabs, three and one-half to 
six, and six to eight and one-half miies; 
motor cabs, eight and twelve miles; elec- 
trie cars, five and one-half to seven, and 
eight and one-half to eleven and one-half 
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miles. These figures refer to the central 
area, and they illustrate forcibly the need 
for dividing traffic, which means wider 
streets. Thev also show the desirability 
of further regulation of traffic by the 
police, su that slow traffic may be com- 
pelled to keep to the curb. At the present 
time any vehicle moving faster than a 
walk claims the right to the centre of the 
street, although it may be going much 
slower than a number of other vehicles on 
the street. The report shows that the 
average speed of motor omnibuses com- 
pares favorably with that of the street 
cars, and is naturally faster than that of 
the horse-drawn omnibuses—a result with 
which the abstractor does not agree, as 
the number of stops made by street cars 
to take on and let off passengers consid- 
erably reduces the running speed. This 
ig particularly true with regard to the 
double-deck cars in use. The abstract 
then considers the value of adopting the 
policy proposed in the report of the com- 
mission, and endeavors to show that while 
the outlay of $150,000,000 for improving 
and widening streets is a large sum, it 
would still be an excellent investment for 
the city. The greater part of the burden 
of this expenditure would fall on the mer- 
chants of the city, yet it is they who will 
profit most by the expenditure. The re- 
port savs that the average time required 
to travel ten miles from the various Lon- 
don termini is forty minutes, and adding 
ten minutes at each end of this for walk- 
ing, brings the time per day spent in 
traveling up to two hours. It is difficult 
to estimate how much this would be re- 
dueed by the formation of the new streets 
proposed and the other facilities for 
trafic. Probably the reduction would not 
be great, but the greatest gain will be in 
the ability to move about quickly in the 
citv.—Abstracted from 


(London), October 13. 
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The Electrical Trades Exposition 
Company’s First Annual Elec- 
trical Show. 

The Electrical Trades Exposition Com- 
panv’s first annual electrical show will be 
held at the Coliseum, Chicago, HL, Jan- 
uary 15 to January 27, 1905. The general 
admission will be fifty cents for adults 
and twenty-five cents for children. 

Mr. Thomas R. Mercein is the general 


Engineering 


manager of the exposition company, 464 


Monadnock Building, Chicago, I Dur- 
ing the show and for three days prior 
thereto the general manager or his repre- 
sentative will be in Ins office at the Coli- 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


Last week there were reproduced sev- 
eral of the advertisements placed by the 
Edison Electric Illuminating Company, 
of Boston, Mass., in the Boston news- 
papers. A word was said as to the reasons 


{ Is Your Home Wired for 
ELECTRIC LIGHT? 


i. 
mA, 


the less important rooms are eliminated 


of the average Brooklynite. 


The Edison Company has, by competitive bids and after close figur- 
ing, made arrangements with certain wiring contractors, whereby for 


l 
| Ninety-five Dollars 
i 


you can have your home Wired and equipped for Electrice Lighting. as follows: 


Dining Room -  - 1 Outlet, 2 Lights. 
Basement Hall - - 1 Oudet, 1 Light. 
Cae S © © >o f Ouilet, 1 Light, mmeone 1 sua. 
Kiichen - -e - 1 Ouget, 1 Light 
4 Rear Partor - >- 1 Ouffet, 3 Lights. ' 
' Main Hell - - - 1 QOuifet. 1 Light, : rma swme. l 
Parter- - - - 3 Outlets, 3 Lights, Eer Eripe. 


D This price covers everything you will be called upon to pey for this installation. including Electroliere aad Glassware of suitable patterns. 
in this plan. you cen secure them at 6pprozimately proportionate eost. 


There are oo extras. { you demre more Lights than provided for ı 


The cellar switch enables you to light the cellar from the kitchen floor and 
extinguish the hght after you return therefrom. You thus always enter and 
leave a lighted cellar Of course, you understand that with current from any 
of these outlets you can run an electric fan or beat an electric fatiroa or water 
boiler. coflee pot. chafing dish of the like. 

By this arrangement you can enjoy at once an Electnc service with a!l that 
it means in the way of health. comfort, convenience. conservation of eyesight 
and the additonal tone’ to your bome, ard if later on you desire to extend 
the service to other parts of the house, this ma; easily be done, as the 
iastaliavon at effe-ted on the three-wire feeder sytem, so arranged as to 
perm cf extensions with economy and expedition. Moreover, under improved 
modern methods of wiring, the work can be done with Bo injury to decorations 
aad little incoovemence to the household, 


The above is the nes Edison proposition for Winng Brooklyn residences. 


The rest is up to you ’’ Do you want to be up-to-date? Do you care to 
have your home as convenient and comfortable for you and yours as you can 
make it? You would consider it peorly equipped without modern tannery 
plumbing, with no better heat.ng system thac was wed twenty years ago, with 
a well in the front yard instead of a connection with the city water, 

None of there things is more essential of more truly efflecuve for health 
and comfort than Electric Light. which requires no matches. bas no open flame, 
does not consume oxygen o pollute the arr. t3 a baim lo tired eyes. and sheds 


Edison Electric Illuminating Co. 


How We Will Help You 
To Wire Your Home. 


T often happens that to Wire an entire residence from cellar to attic involves a considerable expense-— 
more than the householder feels like paying, or is in a position at the moment to pay. 
from consideration and the bing rooms—those rooms in 
which an Electric service would be the biggest boon to you—dining room, kitchen, front and rear parlors, 
"| main halle, etc.. are Wired. then the expense of Wiring is compargtively small. and well within the means 


with the interrogation, “Have you learned 
to be power-wise?” another, “Have you 
learned to be lght-wise?” 
“Have you learned to be sign-wise ?” 

“Power-wise.” “Light-wise.” 


fy i e (2 s + 


If, however, 


DS PS) wns 


w ad 


Partial Payments if You Wish. 


If it is inconvenient just at this time for you to expend tile 695.00 ia a 
lump sum, we will fnance the deal, and you can pay as back in twelve monthly 
tastallmeats (covering a period of one year) without isterest. As for the actual 


Cost for Electric Lighting 


you will find that, ia spite of its immense superiority, under retes redeced by 
forty pet ceat snce, January 1, 1905, Electric Light is now practically 


As Cheap as Gas. 


a pia ire that is the acme of ideal illumination, at the same tine 
adding a new element of beauty and elegance to the home. 

If you would like to have this beneficent Lighting and Power service in 
your home, let us hear from you A simple method of communication is to 
te . off the Coupon in the ngħt hand lower corner of this page. fill in your name 
ad address and mail to us You will receive prompt response from an sotelli- 
gent representative, who will be giad to furn sb further details and talk the 
matter over with you By acting promptly your bome can be Electrically 
Lighted for the holidays. 


u Lg 7 


wy Be SS wwe 


ars Swe ww 


. 
aoe caf ond me am eth relbeunm te the 


360 Pearl Sireet, Brcoklyn. pick as aa aCe } 


Telephone Call. 4640 Main. 


| 
{ Of Brooklyn, Patsen Desert tnemanatng Co of reskira ] 
f 
& 


A FuLL Pace NEWSPAPER ADVERTISEMENT. 


for the use of preferential space and for 
the selection of certain issues of the daily 
newspapers. 

Another point which might be men- 
tioned in connection with this Boston ad- 
vertising is the consistency with which 
some peculiar expression is brought out. 
one advertisement closes 


For instance. 


wise.” In every advertisement 


change in this expression is made use of. 


By and by the reader becomes familiar 
with the expression, and looks for it in the 
advertising. A characteristic of this na- 
ture alone often attracts more attention 
than even the make-up of the advertise- 
ment. 


still another, 


“Sign- 


some 


Speaking of newspaper advertising, the 
Edison Electric Illuminating Company, of 
Brooklyn, N. Y., has burst forth as a user 
of large space. For several days through- 
out the week the third page of several of 


Wiring for Electric Light. 


tt often happens that to wire an entire residence from cellar to attic 
invotves a considerable expense—more than the householder feels like pay- 
ing, or is in a position at the moment to pay. If, however, the less im- 
portant rooms are eliminated from consideration and the Living Rooms, 
those rooms in which an electric service would be the biggest boon to you, 
dining room, kitchen, front and rear parlors, main halls, etc., are wired, 
then the expense of wiring is comparatively small, and well within the | 
means of the average Brooklnite. 

The Edison Co. has, by competitive bids and after close figuring, 
made arrangements, with certain wiring contractors whereby for 


NINETY-FIVE DOLLARS 
you can have your home wired and equipped for Electric Lighting as follows: 
Dining Room, 1 outlet, a lights. Kitchen, 1 outlet, 1 light. 
Basement Hall, 1 outlet, 1 light. Rear Parlor, 1 outlet, 3 lights. 
Cellar, 1 outlet. 3 light, including Main Hall, 1 outlet, 1 light, 1 
a owiltch. i flush switch. 

. Partor, 3 cutlets, g lights, lactuding base receptacio. 

This price covers everything you will be called upon to pay for this 
installation, including electroliers and giassware of suitable pattems. There 
are no extras, 

' If you prefer you can pay the $95 in twelve monthly installments, 
without interest. 

It you are interested fill out the annexed coupon and mail to us, An 
intelligent representative will call on you at once, 


RETURN COUPON. 


Edison Electric Maminating € eo; of Brookiyn, 
360 Pearl Street, Brook! 
Please have your representative call and, see me with reference to 
the wiring of my residence for Electric Lighting. 


acer ewnone 


00 000 02 ootad. ORE OY as OM ONE TT. am o 


Convenient time te call.... 


“EDISON ELECTRIC ILLUMINATING COMPANY OF BROOKLYN, 


360 Pearl Street, Brooklyn. 
Telephone 4640 Main. 


Tot SAME ADVERTISEMENT, THREE COLUMNS, 
E1iant INCHES. 


the highest-class publications in the home 
city has been used. In one instance a full 
page was occupied, a reproduction of 
which is given herewith. The following 
day the upper right-hand corner of the 
same page was secured. The advertise- 
ment calls attention to, and lays stress 
upon, one proposition—the wiring of the 
house for electric light. These advertise- 
ments are excellent examples of how much 
can be said in a comparatively small 
space. There are several arguments made, 
and it is hardly possible for a reader to 
take up this paper and not become inter- 
ested in the proposition that the Brooklyn 
company sets forth. Incorporated in 
each advertisement is a return coupon 
which can be made use of by the pros- 
pective consumer in forwarding an en- 
quiry to the company. These enquiries 
are followed up by personal solicitation 
and special letters. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Air-Cooled Duntley Electric Drills. 

The air-cooled Duntley electric drills, 
manufactured by the Chicago Pneumatic 
Tool Company, Fisher Building, Chicago, 
Ill., are adapted to a wide range of use- 
fulness, and may be used to advantage in 
machine shops, plumbing establishments, 
hotels, office buildings, apartments, and 
all manufacturing establishments where 
drilling or boring is required. The drills 
have passed through an experimental 
stage extending over a period of several 
years. They have been tested under all 


The larger-capacity, single-motor drills 
are provided with a friction clutch, and 
when shipped the clutch is set to slip at 
any time the drill may be cutting at a 
speed requiring an amperage in excess of 
the rating of the motor. The slipping 


clutch permits the motors to run at full 


speed while the drill spindle stops, thus 
preventing the blowing-out of the fuse 
plug, which has been provided as an addi- 
tional safeguard against damage through 
overloading the motors or by allowing the 
drill to stick. When the drill sticks, al- 


AIR-COOLED DUNTLEY ELECTRIC DRILL. 


actual working conditions to which air 
drills are subjected, and hundreds are 
now doing service of every description, 
with excellent results. 

The tri-motor drill has embodied in its 
construction ideas which are unique and 
of great practical value. By means of 
three motors located in a single housing. 
the maker is enabled to provide a new 
-winding for the field coils, which ensures 
each motor running at the same speed, and 
through the method of gearing adopted 
there has been produced a powerful porta- 
ble electric drill. 

The motors are wound for standard volt- 
ages, and are used on direct-current cir- 
cuits. Wherever the circuit is of the 
proper voltage, the drills may be con- 
nected to an ordinary incandescent lamp 
socket. 


lowing the friction collar to slip, a slight 
turn of the feed screw to release the pres- 
sure on the drill will cause the friction 
collar to again take hold and start the 
drill spindle rotating. This feature ren- 


ders the machines safe, even in the hands 


of inexperienced operators. There is also 
eliminated the possibility of damage oc- 
curring through feeding the drill too rap- 
idly. ‘The switch is located at the base of 
the handle, and is operated easily and 
quickly by a thumb pressure. 

The drill shown in the accompanying 
illustration is equipped with three mo- 
tors, and is adapted for drilling in steel 
one and three-quarters and two and one- 
half inches. ‘This drill consumes from six 
to nine amperes, 110 volts. The con- 
sumption is about half this when wound 
for 220 volts. 


Double-Joint Desk Fixtures. 

The accompanying illustrations show a 
new line of double-joint desk fixtures 
placed on the market by McLeod, Ward 
& Company, 27 Thames street, New York 
city. As the name implies, there is a 
double-joint movement near the base, and 
a single-joint movement at the socket, 


DovuBLE-JoInt Desk PORTABLE. 


enabling a light to be placed at any point 
desired within the range of the fixture 
without loosening or tightening screws.” 
The joints are so constructed that they 
may be moved freely without straining or 
in any way injuring the flexible plate 
which is concealed in the tubes. 

One style of these fixtures is arranged 


WITH ADJUSTABLE-JOINT CLAMP. 


with two brass clamps, which can be fitted 
over @ roll-top desk and then tightened 
in place, making a perfectly rigid fix- 
ture. Another style is arranged with a 
back clamp similar to that used on the 
Kinsman desk lamp, which has an ad- 


justable front clamp. 


For Rou.-Tor DERK. 


The fixtures are all fitted with tele- 
scoping tubes similar to those used in the 
well-known Kinsman desk fixtures. This 
makes them suitable for small or large 
desks. These fixtures are well constructed, 
and with the old line of desk fixtures man- 
ufactured by the company cover the light- 
ing field pretty thoroughly. 
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Car-Lighting Storage Batteries. 

The National Battery Company, Buf- 
falo, N. Y., has devoted considerable time 
and labor to the perfection of an electric 
storage battery for use in connection with 
the electric-lighting systems of railroad 


POSITIVE GROUP. 


trains. The company has placed upon 
the market batteries for car lighting which 
are stated to possess features of extraor- 
dinary merit. The material used through- 
out in the construction of these batteries 
is of the best, and the finished product is 


ELECTRICAL REVIEW 


The plates are assembled in hard-rubber 
jars contained in hardwood trays. Where 
suspended, these trays are provided with 
porcelain rollers and insulators. The 


method of assembling used makes a cell 
that is particularly desirable for portable 


NEGATIVE Group. 


purposes. The round post strap is not 
only a strong form of connection, but as 
the post is slightly larger at its base, the 
two-hole cover drops down over the post 
until it reaches a point where it fits snugly 
and tightly, thus preventing spilling of 


REENFORCED CAR LIGHTING JAR. 


the result of skilled workmanship, under 
careful supervision. The batteries are in 
every respect reliable, and combine 
strength and durabihty with maximum 
capacity. 


the acid. The point of connection of the 
lugs to the straps is reenforced by special 
burning. This gives additional strength 
where needed to resist the strains caused 
bv the vibration of the cars, and the hard 
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usage to which the cells are sometimes 
subjected. 

The plates are separated by both riboed 
wood and perforated rubber separators, 
permitting free circulation of the electro- 
lyte, and effectually preventing short-cir- 
cuiting of the plates. Each cell in the 
tray is connected to its neighbor by a lead 
strip and bolt connector. Any cell can 
thus be readily taken out and placed back 
in the tray. 

The rubber jars are so constructed as to 
be particularly adapted to withstand 
breakage. The hard-rubber bridge in the 
bottom is provided with a soft-rubber lip 
on the upper edge, that acts as a cushion 
upon which the plates rest. 

The battery plates are of the standard 
“Unit Accumulator” type. In the posi- 
tive plate (of Planté formation) the units, 
or active portions, are hung in an anti- 
moniated lead frame, and are lead-burned 
to it at the top, giving a perfect contact. 
The lead grid has a sufficient percentage 
of antimony to give it great rigidity. The 
plates will not buckle, because the expan- 
sion of the active portion which takes 
place in service is provided for by allow- 
ing ample free space between the units 
and the conducting frame. 

The negative plate is of the Faure, or 
pasted type. This plate also has an anti- 
moniated lead frame, and because of the 
large amount of active material held in re- 
serve, the plate has a high and maintained 
capacity, with corresponding long life. 
These plates have low internal resistance, 
and the bevel-shaped ribs hold the active 
material in place throughout the life of 
the plate. 

Sie, Toa oases 

The Loew Feed-Water Heater. 

The Loew Supply and Manufacturing 
Company, Cleveland, Ohio, has placed on 
the market a new form of feed-water 
heater. When hcating water in a tube, 
the centre or core will not heat as rapidiy 
as the outer surface of the water. With 
this fact in mind, the Loew feed-water 
heater has been constructed so that when 
the water traveling through the tube 
reaches the several ports at the top and 
bottom of the various sections of tubes, 
the course of the water is entirely changed, 
thoroughly mixing the water and .equal- 
izing the temperature. 

This feed-water heater is also arranged 
so that the water passes six times through 
the exhaust steam, receiving the highest 
possible amount of heat. The several 
ports which thoroughly mix and equalize 
the temperature of the feed water also ac- 
complish another purpose; they render 


November 4, 1905 


fittings unnecessary, so that friction 
caused by circulation is reduced to a mini- 
mum. Ample space for expansion of the 
water after heating is allowed, so that 
friction from this cause is avoided, and 
the capacity of the heater maintained. 
Referring to the illustration, the cold 
water enters the first section through the 
inlet, and is carried to the double port 
at the top of the heater, where its course 
is changed. It then passes down the 
tubes in the second section, through a pas- 
sage to the port at the bottom. This re- 
peats the mixing and equalizing of the 
temperature. The water then travels up 
the tubes in the third section to another 
double port at the top, which again mixes 
it, continuing down the tubes in section 
four to another port, repeating the mixing 
of the heating water and sending it 
through the tubes in section five to a final 
double port, where the temperature of 
the water is thoroughly equalized. The 
water then passes through the tubes in 
section six to the outlet. The cold water 
is received on one side, and the hot water 
discharged on the opposite side. The dis- 


Mso sie ~ 
Loew Frep-WaTER HEATER. 
tribution of the ports is so arranged that 
the expansion is equalized, preventing un- 

due strains. 

The heater is built of heavy cast iron 
and brass, the outer shell, legs and caps 
being of cast iron. The tubes are of 
straight, seamless brass. Both ende of 
the tubes are rolled into tube plates, the 
bottom tube plate being bolted to the 
casing at the bottom of the heater, 
making it stationary. The top tube 


ELECTRICAL REVIEW 


plate is loose and free from the outer shell, 
so that the tubes have ample room to ex- 
pand when hot. 


The heater is provided with hand-hole ` 


plates at the bottom, so that it may be 
cleaned easily. The top heads are easily 
removable, and the bottom may be un- 
bolted and dropped down when an open 
surface of the tube is desired for cleaning. 
The complete cleansing of the heater 
can be accomplished in a short time. 

The manufacturer claims the following 
advantages for this heater: it has a large 
heating surface. The water has a long 
exposure to the heat. It is simple in 
construction. Care has been taken to pre- 
vent unequal expansion or strain at any 
point. 


Spiral Lamp Guard. 
The accompanying illustrations show a 


new form of spiral lamp guard manufac- 
tured by the S. H. Couch Company, In- 


METHOD OF APPLYING SPIRAL LAMP GUARD. 


7 corporated, 156 Pearl street, Boston, Mass. 


The illustrations plainly indicate the 
method of attaching this lamp guard. The 


SPIRAL Lamp GUARD. 


lamp is inserted, the smaller end first, 
between the largest convolutions of the 
spiral, and after the other convolutions 
have been fitted about the lamp, the tip of 


717 


the bulb is placed in the eye of the guard. 


These guards are put up each in a four- 
inch by four-inch manila envelope, three 
dozen in a standard package, and six gross 
in a barrel. 


Om 


“ Noscru” Midget Push-Buttons. 

The “Noscru” midget push-button, ar 
illustration of which is shown herewith. 
has met with remarkable success through- 
out the country. Contractors in general 
have taken to this device with a good dea! 


‘‘Noscru” Mrp@et PusH-Butron. 


of unanimity, as it combines a number 
of features which render it very attract- 
ive. The easy method of making connec- 
tions with this button, eliminating en- 
tirely the use of screw connections, and 
the substantial construction, have made 
it a desirable specialty. The button has 
a yielding frictional contact, and is made 
entirely of porcelain and metal. 
Contractors throughout the country 
will be pleased to learn that the American 
Electrical Novelty and Manufacturing 
Company, New York city, has made ar- 
rangements with the Sarco Company, of 
the same city, to take the entire output 
of its factory, for the manufacture of 
these “Noscru” midget push-buttons. The 
American Electrical Novelty and Manu- 
facturing Company will hereafter be the 
sole selling agent. One of the chief ad- 


‘vantages to contractors of this new ar- 


rangement is that the push-buttons will 
be available throughout the world, be- 
cause of the extensive connections of the 
American company, both at home and 
abroad. 


Tem 
Manila Electric. 

The first annual statement of the 
Manila Electric Railroad and Lighting 
Corporation for the year ending Septem- 
ber 1, 1905, is as follows: net earnings, 
$273,580;. interest charges, $123,028: 
surplus, $150,552. 

J. G. White & Company, which built and 
operated the plant, says in connection with 
this report, that while it is an annual one, 
the earnings up to April 10 were only 
from the sale of current for power and 
lighting purposes, as it was not until that 
date that the street railroad was opened 
to the public. There is still considerable 
work to do before the railway and light- 
ing system will attain its maximum effi- 
ciency, and up to the present time the 
full mileage of the railway lines is not in 
operation. 


DOMESTIC AND EXPORT. 


COMBINATION LIGHTING PLANTS—A combination of the elec- 
tric lighting plants and electric railways in the vicinity of La Crosse, 
Wis., is said to,be in contemplation. The properties involved are 
announced as the La Crosse Railway Company, the Wisconsin 
Light and Power Company, the La Crosse Gas and Electric Com- 
pany, and the proposed La Crosse & Black River Railway. It is 
purposed to transmit power from a large power plant on the Black 
river, near Black river falls. ` 


TENNESSEE POWER COMPANY INCREASES ITS CAPITALI- 
ZATION—Following the letting of the contract for the concrete 
work of the lake and dam for the power plant to be erected at 
Hale’s Bar, in the Tennessee river, the Chattanooga & Tennessee 
River Power Company has applied for an increase in the capital 
stock from $3,000,000 to $3,500,0¢0. This is for the purpose of 
increasing the capacity of the power plant. According to the origi- 
nal plans the company was to erect a plant which would have a 
capacity of 36,000 horse-power. It is understood that this will now 
be increased to 50,000 horse-power. 


NEW POWER COMPANY FOR ATLANTA, GA.—A mortgage 
deed has been filed in the clerk’s office at Atlanta, Ga., by the South- 
ern Light and Power Company, to the Knickerbocker Trust Company, 
of New York. The mortgage is given on certain property owned by 
the company in Fulton and De Kalb counties, for the purpose of 
issuing $500,000 worth of bonds. The Southern Light and Power 
Company was organized in Delaware, but has a place of business in 
Atlanta, Ga. In the mortgage deed it is stated that in future the 
company will be Known as The Light Company. T. J. Kelly, of 
Atlanta, is named as president and W. A. Carlisle as secretary. 
The bonds will be issued for the purpose of erecting an electric 
power plant in or near Atlanta, to furnish power to Fulton and De 
Kalb counties. 


TOLEDO TELEPHONE DEAL—The Toledo group of capitalists, 
which for the past two years has been active in securing telephone 
properties, has recently secured two new companies by the purchase 
of controlling interests in the Indianapolis Telephone Company and 
the new Long-Distance Telephone Company, of Indiana. The first- 
named property, which is an independent plant, has in operation 
about 13,000 telephones in Indianapolis and Marion County. It has 
a capital of $1,750,000. There are outstanding a bond issue of 
$800,000 five per cent securities, $10,000 of six per cent preferred 
stock, $400,000 guaranteed six per cent stock and $400,000 common 
stock. The new long-distance company has 3,600 miles of metallic 
circuits, and is the largest independent long-distance system in 
Indiana. It has a stock issue of $753,000, and a bond issue of 
$171,000 of five per cent long-time securities. The Toledo parties 
interested are James S. Brailey, Jr., H. R. Ashbrook Company, 
M. G. Bloch, Secor & Bell, Willard F. Robinson and Clarence Brown. 


NEW LIGHT COMPANY ORGANIZED—tThe Stanislaus Electric 
Power Company has been organized in San Francisco with a capital 
of $10,000,000. There has already been subscribed some $6,000,000. 
The financiers of the new incorporation are Tucker, Anthony & 
Company, of Boston, Mass., and the Knickerbocker Trust Company, 
of New York. Mr. B. Thompson, of San Francisco, was the or- 
ganizer of the company, and Leopold Wallach, of New York, is 
understood to have interested eastern capital in the enterprise. Both 
Mr. Wallach and Leopold Michels, president of the San Francisco 
Coke and Gas Company, are heavily interested in the new power 
company. The company has been organized to furnish San Fran- 
cisco with electric power, and will probably be allied with the San 
Francisco Coke and Gas Company. It is understood that work has 
already been commenced on the middle fork of the Stanislaus river. 
The plans of the company call for 30,000 electrical horse-power, and 
in addition to that, water power equivalent to 20,000 electrical horse- 
power. Two large storage reservoirs are to be built which will take 
in about 1,500 acres. Enough timber land is to be purchased to pro- 
vide for the lumber necessary in the construction of flumes and 
buildings. 
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NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


NEW YORK, N. Y.—The Hall Telephone Manufacturing Com- 
pany has been organized with a capital stock of $50,000. 


OSSINING, N. Y.—The Hutchinson Electric Horn Company has 
been incorporated with a capital of $20,000. The directors are P. J. 
Pierson, Ossining; M. R. Hutchinson, W. M. Williams, New York. 


ALBANY, N. Y.—The J. & M. Electric Company, of Utica, has 
been incorporated with a capital of $900. The directors are: Mont- 
gomery H. Johnson, Walter H. Morton and Henry G. Hatfield, of 
Utica. 


WILMINGTON, DEL.—The Electrical Instrument Testing Com- 
pany has been incorporated to manufacture and deal in electric 
motors and dynamos, and to inspect electrical instruments. The 
capital is $50,000. 


COLUMBUS, OHIO—Robert L. Bruce, J. B. Addison, George C. 
McKeever, Louis G. Addison and Charles E. Munson have incorpo- 
rated the Bruce Electrical Company with a capital stock of $25,000. 
The directors of the company are: F. H. Lindenberg, C. E. Munson, 
R. L. Bruce, J. B. Addison and George C. McKeever. R. L. Bruce 
was elected president and general manager; F. H. Lindenberg, 
vice-president; J. B. Addison, secretary and treasurer, and G. E. 
McKeever, superintendent of construction. 


ALBANY, N. Y.—Articles of incorporation have been filed with 
the secretary of state by the Kent Light Company, of the village 
of Patchogue. It proposes to manufacture and sell gas, oil and 
electric light fixtures. The capital stock is placed at $250,000, 
consisting of shares of $100 each, and the directors for the first 
year are: Francis H. Van Vechten, of New York city; Frederick 
McChoate and Frank H. Fairfield, of East Orange, N. J., and A. H. 
Kent, Sr., and Thomas F. Kent, of Newark, N. J. 


PETERSBORO, ONT.—The Pre-Payment Electric Meter Com- 
pany, Limited, has been incorporated with a capital of $100,000. 
The primary object of the company is to place on the market the 
Gowlland pre-payment electric meter, of which it owns the patent 
for the Dominion. Other branches, such as the manufacture of 
electric meters, motors, transformers, electrical fans and all descrip- 
tions of electrical contrivances, will be taken up at a future date. 
The officers are: president, William Hamilton; vice-president, J. 
H. Larmouth. 


ATTICA, N. Y.—A new corporation has been organized by the 
citizens of Attica, to be known as the Attica Home Telephone 
Company, for the purpose of erecting a telephone system and 
exchange and connecting the same with the several towns and 
villages of Wyoming and Genesee counties and with the several 
independent toll-line telephone companies. George T. Loomis, 
Clarence H. Beane, W. A. Joiner, Elon P. Spink, Hugh Miller, 
Carlton D. Wing and Henry B. Flach are the directors. The capital 
stock of the company is $10,000. 


PERSONAL MENTION. 


MR. ARTHUR WARREN has resigned his position as manager 
of publicity for the Allis-Chalmers Company, and will sail for Europe, 
on a journalistic mission, about the end of November. 


MR. PETER COOPER HEWITT sailed on Tuesday, October 24, 
on the Kronprinz Wilhelm for Europe, where he will devote some 
time to visiting various centres of scientific and industrial interest. 


MR. A. BRUCE SMITH, superintendent of construction of the 
Great Western Telegraph Company, Toronto, Ontario, has been ap- 
pointed manager of telegraphs for the Grand Trunk Pacific Rail- 
way. 

MR. S. W. STEARNS, Buffalo, N. Y., has been appointed manager 
of the Bell Telephone Company’s Twin City branch, succeeding Mr. 
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William M. Conzelman, who has been transferred to the Buffalo 
office. 


MR. HENRY C. HAZZARD, New York city, has been appointed 
secretary of the state commission of gas and electricity. Mr. Haz- 
zard, who is a lawyer, was secretary to the police commission under 
Mayor Low. 


MR. JAMES I. AYER, Boston, Mass., has been appointed by 
President Blood, of the National Electric Light Association, to report 
on the progress of electric heating, at the next convention of the 
association, to be held in May or June of next year. 


MR. W. H. BLOOD, JR., president of the National Electric Light 
Association, paid a visit to New York last week on association busi- 
ness. Mr. Blood has appointed as a committee on public policy the 
following gentlemen: Arthur Williams, New York city, chairman; 
Samuel Scovil, Cleveland, Ohio; Ernest H. Davis, Williamsport, 
Pa., and Guy E. Tripp, Dallas, Tex. 


MR. EDWARD M’DONNELL has been appointed manager of the 
East Liverpool Traction and Lighting Company, which has taken 
charge of the United Power Company and the East Liverpool & 
Wellsville Electric Railway Company, East Liverpool, Ohio. lt is 
announced that the Rock Springs Park property and the East Liver- 
pool & Rock Springs Railway Company will shortly be taken over 
by the new company. 


MR. HERBERT LAWS WEBB has preserved in pamphlet form the 
Journal of the Society of Arts containing the Cantor lectures on 
telephony, delivered before the society in London, March 13, 20 and 
27 and April 3, 1905. In these lectures Mr. Webb took up first an 
historical study of telephone instruments, the evolution of the trans- 
mitter, signal appliances, circuits of telephone sets, telephone lines, 
telephone cables, distribution, telephone exchanges, telephone build- 
ings, automatic exchanges, tariffs and developments. 


NEW INCORPORATIONS. 


TOPEKA, KAN.—Chapman Milling, Elevator and Electric Light 
Company. $30,000. 


ST. LOUIS, MO.—St. Louis, Fern Ridge & Western Railway 
Company, St. Louis. $40,000. Incorporators: S. S. Senne, A. H. 
Werremeyer, Jacob Studt, William F. Pfister, H. H. Heckmann, 
John B. Hezel, Eugene Scheble, Richard H. Stephens and John D. 
Pfister. 


GUTHRIE, OKLA.—The Stockmen’s Telephone Company, of 
Canadian, Tex. For the purpose of constructing a telephone line 
from Canadian, in Hemphill County, to Ochiltree, in Ochiltree 
County, passing through Lipscomb, in Lipscomb County, and thence 
to Lockwood, in Beaver County, Okla. $2,500. Incorporators: 
George Gerlach and D. J. Young, of Canadian, Tex.; W. H. Black 
and Tom Connell, of Lipscomb, Tex.; A. M. Jines, of Jines, Tex. 


ENGINEERING SOCIETIES. | 


AMERICAN ELECTROCHEMICAL SOCIETY—At a meeting of 
the board of directors of the American Electrochemical Society 
held October 7, the following applicants were elected to member- 
ship: Frank F. Colcord, Maurer, N. J.; William F. Oesterle, Wau- 
kegan, Ill.; Coleman Evan Mutter, Topeka, Kan.; John Meyer, Phila- 
delphia, Pa.; Dr. Frank K. Cameron, Washington,’ D. C. 


THE ELECTRICAL ENGINEERING SOCIETY OF THE PENN- 
SYLVANIA STATE COLLEGE—The Electrical Engineering Society 
of the Pennsylvania State College met on Wednesday evening, 
October 25. Articles from the technical press on the subject of auto- 
matic block signals were presented by D. A. Barnett and M. L. Roper. 
Following this presentation there was a general discussion of the 
subject by various members present. 


NEW PUBLICATION. 


SMITHSONIAN INSTITUTION—The annual report of the Smith- 
sonian Institution, Washington, D. C., for the year 1904 has just 
been issued. This is a volume of 800 pages, and contains, in addi- 
tion to the reports relating to the conduct of the institution, a 
general appendix in which there are reprinted about sixty impor- 
tant scientific papers published during the year. Those of par- 
ticular interest to electrical engineers are the following: “A 
Lightning Spiral Observed Near Basel,” by Dr. Klingelfuss; “Some 
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New Methods of Lighting,” by A. Berthier; “The Progress in Wire- 
less Telegraphy,” by William Maver, Jr.; “Electric Welding Develop- 
ment,” by Elihu Thomson; “Rapid Transit Subways in Metropoli- 
tan Cities,” by Milo R. Maltbie; “The Projected New Barge Canal 
of the State of New York,” by Colonel Thomas W. Symons, U. S. A. 


ELECTRICAL SECURITIES. 


Despite considerable irregularity in the price of securities dur- 
ing the past week, there was a large volume of business done, and 
for two days record selling prevailed. While, in some quarters, this 
has been held as largely professional, it strengthened, to a con- 
siderable degree, the hopeful feeling for a holiday boom. At the 
beginning of the week prices were very generally higher in conse- 
quence of the sharp buying movement which was inaugurated just 
prior to the close of last week’s session. The strength of the 
industrial stocks, particularly those of various railway companies, 
was based upon the large volume of business that these companies 
are now doing. It is extremely likely that there will be a con- 
tinuance for the next six months, at least, of this state of affairs. 
The threatened civil strife in Russia has made the foreign markets 
a little apprehensive, but notwithstanding this there has been a 
monetary ease which has helped conditions in this country ma- 
terially. The estimated total cotton available, the prices prevailing 
both in this country and abroad, and the fine condition of the cereal 
crop, help along the feeling that the early part of the new year 
will see a very prosperous season. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 28. 


New York: Closing. 
Brooklyn Rapid Transit.................... 7414 
Consolidated Gas.......... 0... cee eee wees 18214 
General. Blect ries: $40.54 deen tat duwesleeeew ss 185 
Interborough Rapid Transit................ 211 
Kings County Electric...............0..0008 200 
Manhattan Elevated...............0cceeeoes 165% 
Metropolitan Street Railway................ 119 
New York & New Jersey Telephone........ 169 
Westinghouse Manufacturing Company...... 197 


The stockholders of the New York & New Jersey Telephone Com- 
pany have authorized the increase of the capital stock of the com- 
pany from $15,000,000 to $50,000,000. 

The general balance-sheet of the New York City Railway Company 
shows assets of $31,686,460, and liabilities of $30,442,964, leaving 
a surplus of $1,243,496. 

The general balance-sheet of the Metropolitan Street Railway 
shows assets of $100,721,067, and liabilities of $96,814,668, leaving 
a surplus of $3,906,399. 


Boston: Closing. 
American Telephone and Telegraph......... 137% 
Edison Electric Illuminating................ 249 
Massachusetts Electric.............. 00. eee 56 
New England Telephone.................... 137% 


Western Telephone and Telegraph preferred 90 
Directors of the New England Telephone and Telegraph Company 
have declared the regular quarterly dividend of 144 per cent, payable 
November 15. 


Philadelphia: Closing. 
Electric Company of America............... 11 
Electric Storage Battery common........ wee. 82 
Electric Storage Battery preferred........... 82 
Philadelphia Electric....................0.- 814 
Philadelphia Rapid Transit................. 271 
United Gas Improvement................000- 90% 

Chicago: Closing. 
Chicago ‘Telephone «066 is6 4:6.26 3658 66556446555 134 
Chicago Edison Light................00ce00e 164 
Metropolitan Elevated preferred............. 71 
National Carbon cOMMON...............000. 61 
National Carbon preferred...............0:. 116 
Union Traction common...............0000. 11 
Union Traction preferred................6.. 37 


The directors of the National Carbon Company have declared 
the regular quarterly dividend of 13%, per cent on the preferred 
stock, payable November 15. Books close November 4 and open 
November 16. 
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: NEW INCORPORATIONS. 
HARRISBURG, PA.—Malvern Electric Light Company, Malvern. 
$5,000. 


LEON, IOWA—Decatur County Mutual Telephone Company. 
$10,000. 


MADISON, WIS.—Belleville Telephone Company. 
$10,000. 


ALBANY, N. Y.—Sterling Electric Company. Increased from 
$50,000 to $100,000. 


ST. LOUIS, MO.—Gopher State Telephone Company, Beardsley. 
Increased to $50,000. 


AUSTIN, TEX.—Commerce Telephone Company, of Commerce. 
Increased to $10,000. 


ST. PAUL, MINN.—New Ulm Rural 
increased to $100,000. 


Increased to 


Telephone Company. 


LONE OAK, TEX.—Citizens’ Telephone Company. Increased 
from $8,000 to $16,000. 

INDIANAPOLIS, IND.—Steuben County Electric Telephone 
Company. Increased to $100,000. 


COLUMBUS, OHIO—Wood County Telephone Company. 
Increased from $200,000 to $300,000. 


COLUMBUS, OHIO—Lima Electric Railway and Light Com- 
pany. Increased from $850,000 to $1,250,000. 


MILAN, IND.—Milan Telephone Company. $1,000. Directors: 
James M. Spencer, G. W. Toole and E. H. Shockley. 


STREATOR, ILL.— Illinois Light and Traction Company. 
Incorporators: W. V. Coons, I. H. Sherwood, A. T. Denton. 


SPRINGFIELD, ILL.—Grand Telephone Company, El Paso. 
$2,000. Incorporators: E. P. Armstrong, C. A. Cull, F. I. Jones. 


NEW YORK, N. Y.—The Hudson Electric Company. $5,000. 
Directors: E. W. Moore, F. H. Cowles, and J. N. Shreve, New York. 


LITTLE VALLEY, N. Y.—Citizens’ Telephone Company. 
$30,000. Directors: S. W. Wheaton, A. E. Darrow, E. E. Waite, 
Little Valley. l 


AUSTIN, TEX.—La Grange & Waldrick Telephone Company, 
Oldenburg. $1,000. Incorporators: H. Amberg, Louis Voelkel, 
Charles France and others. 


AUSTINBURG, OHIO—Austinburg Telephone Company. $5,000. 
Incorporators: F. M. Houghlaling, Tracy D. Herrick, G. H. Webb, 
M. B. Andrews and W. W. Barnes. 


HARRISBURG, PA.—Waynesburg Southern Railroad Company. 


To build twelve miles of road in Greene County. $120,000. Presi- 
dent, Thomas F. Barrett, Pittsburg. 
LOS ANGELES, CAL.—Valley Electric Company. $500,000. 


Directors: R. F. Davis, E. A. Miller, and A. Morris, Los Angeles; 
T. D. Allin and D. Galbraith, Pasadena. 


ALBANY, N. Y.—Watkins Consolidated Gas and Electric Light 
Company, Watkins. $50,000. Directors: M. L. Dreisbach, Easton, 
Pa.; C. R. Horn and L. E. Varney, New York. 


DETROIT, MICH.—Home Telephone Company. $10,000. Incor- 
porators: Max Koehler and Samuel B. Jeffries, of St. Louis, and 
C. M. Burton and T. A. E. Weadock, of Detroit. 


GUTHRIE, OKLA.—The Geary Electric Light and Power Com- 


pany, of Geary. $5,000. Incorporators: J. J. Paige, Edward 
Ruggles, J. S. Moffitt, J. S. Morris and Henry Hudson. 
AUGUSTA, ME.—Michigan Hydro-Electric Company. To deal 


in electricity, gas, real estate, etc. $500,000. President, M. B. 
Wheeler, and treasurer, C. J. Holmes, Grand Rapids, Mich. 


LITTLE ROCK, ARK.—Van Buren Electric Light and Power 


Company. $25,000. Officers: John E. Powers, president; Henry 
L. Fitzhugh, vice-president; Sidney A. Pernot, secretary and 
treasurer. 


ANDERSON, S. C.—Anderson & Easley Electric Railroad Com- 
pany. $100,000. Incorporators: R. Frank Smith, of Easley; J. J. 
Fretwell, of Anderson; J. B. B. Tucker, C. L. Guyton, J. M. Long, 
J. B. Spearman, A. C. Webb, W. S. Mauldin and L. R. Watson. 
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TELEPHONE AND TELEGRAPH. 
BATH, N. Y.—The Citizens’ Telephone Company, a branch of 
the Interocean, is to expend about $40,000 in building up its busi- 
ness in Bath. 


LITTLE ROCK, ARK.—The Reich Telephone Company has closed 
a contract with the Southwestern Telegraph and Telephone Com- 
pany for connection as far north as Marshall. 


KEWANEE, ILL.—The Stark County Telephone Company re- 
elected W. R. Sandham and Jehiel Fuller as directors, and elected 
C. P. Dewey in place of E. S. Buffum, who is in California. 


SPRINGFIELD, MASS.—The New England Telephone and Tele- 
graph Company expects to build this fall the conduit to lead its 
wires to the site of the new building which it will erect next 
‘summer. 


DEL RIO, TEX.—L. Rust and T. H. Sharp, of San Angelo, have 
purchased the local telephone exchange of C. W. O’Dell. The con- 
sideration was $6,300. Extensive improvements are promised in 
the near future. 


FULTON, N. Y.—The Empire State Telephone Company has 
filed with the Fulton city clerk a bond of $8,000, the amount which 
the city has demanded to insure that the telephone company faith- 
fully perform the conditions of the franchise recently granted it to 
construct a conduit system. 


PORTLAND, ORE.—With a force of 380 men the Home Tele- 
phone Company is pushing the installation of its automatic system 
with all possible despatch. It is announced that the company will 
be in a position to connect subscribers with its three exchanges by 
next spring. Subscriptions for upward of 5,000 telephones have 
already been received. 


SIOUX CITY, IOWA—The eastern circuit of the New State Tele- 
phone Company has been opened. This connects Sioux City with 
Cherokee, Storm Lake, Sac City, Onawa, Denison and other cities 
in the central] and eastern part of the state. The company will 
shortly have its toll line completed to Vermillion, Sioux Falls and 
Yankton. Work on the line, which will extend 150 miles, is com- 
pleted almost to Vermillion. 


WILLIAMSPORT, PA.—A charter has been granted by the state 
to the Troy & Canton Telegraph and Telephone Company. A. Z. 
Mason, H. W. Wood, J. H. Preston and W. D. Morse were applicants 
for the charter. The points to be reached by the line already in 
operation or hereafter to be built, starting from Troy, are Alva, 
Canton, Covert, East Troy, West BurlHngton, Burlington, Franklin- 
dale, West Franklin, Leroy, Granville Centre and Granville Summit. 


TOLEDO, OHIO—The gross earnings of the Cuyahoga Telephone 
Company for the six months ended June 30 were $273,375; operating 
expenses were $143,707; taxes were $9,973; leaving net earnings 
of $119,695. The fixed charges and deductions were $72,000, leaving 
a surplus of $47,686 for the half-year period. The company has 
issued first mortgage five per cent gold bonds to the amount of 
$2,233,000, more than $500,000 of which were floated in this city 
last spring by a Toledo syndicate headed by H. R. Ashbrook, Secor 
Bell and James S. Brailey, Jr. 


HOBOKEN, N. J.—The New York & New Jersey Telephone Com- 
pany has filed plans and specifications for the erection of a new 
central station building on Madison avenue, Jersey City. The build- 
ing will be a four-story and basement fireproof structure, will con- 
tain all modern appliances, and will cost about $59,000 when com- 
pleted. The same company has also filed plans for the erection of 
a three-story and basement fireproof building to be built on the 
southeast corner of Park avenue and Seventh street, Hoboken. The 
cost of the building will be $63,000. 


PRICE, UTAH—Reuben C. Miller, president and general man- 
ager of the Eastern Utah Telephone Company, has completed 
arrangements with President George Y. Wallace, of the Rocky 
Mountain Bell company, whereby Carbon County is to have com- 
munication with other portions of Utah and adjoining states, the 
Bell company extending its line from Provo to Price. The Eastern 
Utah Telephone Company is to erect poles from Price to Colton, 
and these are to be leased to the Bell people for the stringing of 
its wires. From Price to Colton there will be a local line main- 
tained by the Eastern Utah company. 
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ELECTRIC RAILWAYS. 


MEMPHIS, TENN.—The Montgomery Street Railway Company 
has secured property south of its present car barn and will build 
an addition at a cost of $50,000. 


DENVER, COL.—Extensions and improvements on the Denver 
lines to cost approximately one million dollars are under serious 
consideration by the Denver City Tramway Company. 


SALT LAKE CITY, UTAH—Work on the interurban railroad 
line, to be constructed from Boise to Caldwell, by the Boise Valley 
Railway Company, Limited, Donaldson and Ustick, chief promoters, 
has been begun. 


ALBANY, N. Y.—The control of the Troy & New England Rail- 
way, running from Albia to Averill Park, has been sold by the 
Troy stockholders to outside parties. The bonds were sold at 
ninety cents, while $10 per share was received for the stock. 


VINCENNES, IND.—The officials of the Vincennes, West Baden 
& Louisville Traction Company, Vincennes, have awarded the con- 
tract for the construction of the road and the erection of a power- 
house to Louis Metesser, of New Orleans. The road will cost 
$3,000,000. 


WILLIMANTIC, CT.—The Willimantic Traction Company has 
sald out to the Consolidated Railway Company. The price is not 
stated. The line was opened about two years ago, and extends to 
Baltic, a distance of about ten miles. It is believed the line will be 
extended to South Coventry at an early date. 


NIAGARA FALLS, ONT.—An agreement between the Toronto 
& Hamilton Railway, of Niagara Falls, Ont., and the Electrical De- 
velopment Company, has been ratified, whereby the former concern 
will build a railroad between Niagara Falls, Ont., and Toronto. 
The details of the deal have not yet been made public. 


SYRACUSE, N. Y.—The directors of the Rochester, Syracuse 
& Eastern Railroad have elected the following officers: president, 
Lyman C. Smith; vice-presidents, F. W. Roebling, of Trenton, N. J., 
Willis A. Holden and Clifford D. Beebe; treasurer, Albert K. His- 
cock; secretary, C. A. Lux; general manager, C. D. Beebe. 


ENID, OKLA.—The Enid city council has granted a street railway 
franchise to Daniel S. Roberts, of Baltimore. The system will cost 
at least $250,000. The contract calls for the construction of four 
miles within one year and six miles within eighteen months. It is 
also proposed to connect the neighboring towns with interurban 
lines. Wiring is to begin soon. 

BAU CLAIRE, WIS.—An Eau Claire syndicate has bought the 
controlling stock of the Chippewa Valley Electric Railway Com- 
pany from President Appleyard, of Boston, consideration unknown. 
The purchase includes the electric railway and light and power 
plant. O. H. Ingram, of Eau Claire, was elected president. The 
properties are said to be worth $700,000. 

BIRMINGHAM, ALA.—J. M. Dewberry and associates of Bir- 
mingham, have been granted a franchise by Tuscaloosa’s city 
council to operate an electric car line in Tuscaloosa County. Similar 
franchises have been accorded in Jefferson County. Dewberry and 
associates propose to operate an electric line for conveying freight 
from Birmingham district to the Warrior river. 


NEW YORK, N. Y.—The New York, New Haven & Hartford 
Railroad Company, which owns the Port Chester trolley lines, has 
filed a certificate of extension in the county clerk’s office at White 
Plains, which is the first step toward the construction of its double- 
track road between White Plains and Port Chester. The road will 
run mainly through private lands acquired by the company. 


IRWIN, PA.—Work on the Irwin-Trafford City extension of the 
Pittsburg, McKeesport & Youghiogheny trolley line is being pushed 
so as to have the road ready before winter sets in. Of the nine 
steel bridges on the extension, covering less than six miles, three at 
Cavittsville have now been completed. When this portion is finished 
the company will have a straight line from Uniontown to Pittsburg. 


BRILLION, WIS.—O. C. Behnke, who is interested in the Fox 
River Valley Electric Railway, reports that all obstacles are re- 
moved and that the construction of the line at an early date is 
assured. The line, sixty miles long, the longest continuous run of 
any electric line in the state, will parallel the tracks of the Ashland 
division of the Northwestern nearly the entire distance from She- 
boygan to Kaukauna, passing through Manitowoc and the villages 
of Newton, Cleveland, Cato, Reedsville and Brillion. 
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ELECTRIC LIGHTING. 


WILKESBARRE, PA.—Plains residents are considering the 
formation of a company to furnish electric lights for Plains and 
Miner’s Mills. 


MONTPELIER, VT.—The capacity of the Bolton Falls plant of 
the Consolidated Light and Power Company is to be doubled next 
spring. The present capacity is 2,000 horse-power. 


BOSTON, MASS.—Stone & Webster report that a semi-annual 
dividend of $4 per share has been declared payable on the capital 
stock of the Lowell Electric Light Corporation November 1, 1905. 


WASHINGTON, N. J.—The authorities of Newton have entered 
into a ten-year contract with the Newton Gas and Electric Com- 
pany to furnish arc lights for $72.50 per lamp per year, and incan- 
descents for $24. 


OSWEGO, N. Y.—Skenandoah mills property on the Oswego 
canal has been leased for a term of ninety-nine years to a com- 
pany that is to use the power for generating electricity for me- 
chanical purposes. 


OAKDALE, KY.—The American Electric Lighting Company, a 
concern recently incorporated, has secured a contract from the 
board of trustees of Oakdale to furnish lights for that suburb for 
a term of five years. 


DENVER, COL.—At a meeting of the board of aldermen ordi- 
nances were passed making additions to the lighting of Denver. 
Over 100 arc lights and nearly 400 fifty-candle-power incandescents 
will be put im this winter. 


MANHEIM, PA.—Manheim borough has given a five-year con- 
tract for lighting the borough to the Manheim Electric Light and 
Heat Company at $11.50 per light per year. This is $2.50 per light 
less than the old contract, and will save the borough about $200 
a year. 

QUINCY, ILL.—The Quincy Gas, Electric and Heating Company, 
at its annual meeting, elected A. L. Stevens, of Detroit, Mich., 
president; J. T. Lynn, F. K. Pelton, M. G. Borgman, al] of Detroit, 
respectively, vice-president, secretary and treasurer. The officers 
and Dr. J. H. Rock, of Detroit, and W. A. Bixby and Dr. J. H. Rice, 
of Quincy, were elected directors. 


PHILADELPHIA, PA.—Work on the power plant, near McCall's 
Ferry, will be begun within sixty days. The Hillside Water and 
Power Company and the Susquehanna Water and Power Company 
have been merged into the McCall’s Ferry Power Company. The 
company has purchased lands contiguous to the river for eight 
miles on both sides of the stream. 


LARAMIE, WYO.—tThe electric light difficulty in Laramie has 
been finally adjusted by the purchase of the old plant by the 
new company, which is represented by W. C. Sterne, of Littleton, 
Col. The agreement to purchase the plant was reached at a meet- 
ing held at Littleton. The purchase price is to be the sum of 
$40,000 as a first mortgage on the plant. 


CHARLES CITY, IOWA—A deal has been consummated whereby 
the electric light company passes from the contro] of H. V. Fussell 
& Company to F. O. Martin and A. L. Dodd. The last two men- 
tioned recently purchased the water power at Floyd, and will use 
the same to furnish power for the light plant of Charles City, 
transmitting the electricity some six miles. It is said the new com- 
pany will also make extended improvements. 


ROCHESTER, N. Y.—The stockholders of the Wayne County 
Electric Company, at their annual meeting, elected as directors: 
Charles D. Beebe, George Dunn, H. H. Crowell, Charles A. Lux, 
Dr. James W. Putnam, Dwight P. Chamberlain. The directors or- 
ganized immediately after the stockholders’ meeting, electing as 
officers: president, Dwight P. Chamberlain; vice-president, Charles 
A. Lux; secretary, Benton S. Rude; treasurer, William H. Akenhead. 


BUFFALO, N. Y.—At a meeting of the stockholders of the 
Niagara, Lockport & Ontario Power Company at Lockport the follow- 
ing new board of directors was elected: Harry H. Westinghouse, 
George C. Smith, Robert E. Drake, of Syracuse; Paul P. Brady, of 
New York; J. J. Albright, S. M. Clement, of Buffalo; Carl A. Degers- 
dorff, of New York; William H. Gratwick. of Buffalo, and Edmund 
Hayes, of Buffalo. The last five take the place of I. H. Babcock, 
William Richmond, the Hon. Charles Hickey and William Higgs, of 
Lockport, and P. F. King, of Niagara Falls. 
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INDUSTRIAL ITEMS. 


THE BILLINGS & SPENCER COMPANY, Hartford, Ct., has 
prepared a new list describing and illustrating “Packer” ratchet 
drilis. 


THE AMERICAN ELECTRIC MANUFACTURING COMPANY, 
Philadelphia, Pa., has moved its office to 931 Chestnut street. Mr. 
J. Price is the manager of this company. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., will be pleased to send its series of new bulletins 
descriptive of laboratory lathes, electric volume blowers, bipolar 
enclosed motors and electric forge blowers. 


THE CUTTER COMPANY, Philadelphia, Pa., has reproduced its 
famous postage-stamp advertisement in blotter form. The blotter 
is not only serviceable, but attractive. It is so arranged that by 
loosening up the four binders a new surface can be presented for 
further wear. 


THE WELLMAN-SEAVER-MORGAN COMPANY,. Cleveland, 
Ohio, is distributing a new bulletin descriptive of ladle overhead 
traveling gantry and locomotive cranes. A number of fine illus- 
trations supplement the text. The book is handsomely printed and 
is worthy of a careful reading. 


THE MACON-EVANS VARNISH COMPANY, Pittsburg, Pa., 
manufacturer of insulating materials and varnishes, is increasing 
its manufacturing facilities to take care of the constantly improving 
trade for its compounds. The company expects, in the near future, 
to have branch houses in New York, London, Hamburg and Paris. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., has prepared a handsome book- 
let descriptive of Stromberg-Carlson cable. This booklet details the 
making of telephone cable. The matter is interesting and instruct- 
ive, and is well worthy of perusal by any one concerned in this 
direction. ; 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 32 Cort- 
landt street, New York city, has issued a pocket catalogue listing and 
describing, as well as illustrating, telephones, telegraph instruments, 
burglar-alarms, electric bells, electric motors, electric railways, medi- 
cal apparatus, flashlights, electric alarm-clocks and numerous other 
electrical specialties and supplies. 


THE AMERICAN ELECTRICAL HEATER COMPANY, New York 
city, will remove its offices in the near future to 7-9 Warren street, 
just off Broadway. This move is necessitated because of the fact 
that the building, which this company now occupies, will be de- 
stroyed to make room for a larger one. This office is in personal 
charge of the president of the company, Mr. B. H. Scranton. 


THE STANDARD VITRIFIED CONDUIT COMPANY, whose 
office is at 39 Cortlandt street, New York, will be among the ex- 
hibitors at the electrical show to be held in Madison Square Garden 
from December 12 to 23. In view of the extensive operations of 
this company in telephone, railway and electric light underground 
conduit construction in the East a practical exploitation of its work 
will be of special value to those interested. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
announces the removal of its Boston office, under the management 
of Mr. J. Allan Smith, from its old home in 518 Exchange Building, 
to more commodious quarters at 110 State street, room 601-604 Ply- 
mouth Building. The old telephone number—Main 2044—is still 
retained. This change was necessitated by the large increase in busi- 
ness at this office, and the desire to handle it advantageously. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, War- 
ren, Ohio, has been placed in the hands of a receiver, and Mr. H. W. 
Parsons, cashier of the American Banking Company, has been ap- 
pointed, giving bonds for $25,000. The action for the appointment 
of a receiver was taken by Martin A. Warren and D. J. Mackey, 
executors of the will of the late C. C. Warren. The action is taken 
to preserve the property, the company having a large government 
and other contracts on hand. 


THE NATIONAL CABLE AND WIRE COMPANY, Pittsburg, Pa., 
has admitted insolvency, and J. H. Hunter has been appointed re- 
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ceiver. The Common Pleas Court granted a preliminary injunction 
restraining the company from in any way disposing of or en- 
cumbering the assets, or encumbering these assets for the benefit 
of any particular creditor. Mr. T. Lee Clark, formerly cashier of 
the Enterprise National Bank, of Allegheny, Pa.. who died suddenly 
last week, was president of the National company. 


THE GREEN ENGINEERING COMPANY, Western Union Build- 
ing, Chicago, Ill., has recently closed a contract for forty Green 
travel link grates to equip forty 500-horse-power Edgemoor water- 
tube boilers for the Union Electric Light and Power Company, 
St. Louis, Mo. The contract was given to the company after a test 
extending over about six months. The company has also been 
awarded a contract by the American Steel and Wire Company for 
500 horse-power of travel link grates for the Consolidated plant at 
Cleveland, Ohio. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Chicago, [11., 
announces the quarterly report of the president to the shareholders. 
The profits for the third quarter were $241,791.45, less depreciation 
of buildings, plant and machinery, including repairs and renewals 
of buildings and plant, and amount written off for experimenting 
and perfecting new lines of tools of $32,488.29, leaving a total of 
$209,303.16. After deducting bond interest for the quarter, sinking 
fund reserve and the quarterly dividend No. 11, there is a balance 
carried to surplus of $106,915.33. The total surplus carried for- 
ward is $483,813.50. 


THE NATIONAL-ACME MANUFACTURING COMPANY, Cleve- 
and, Ohio, is preparing plans and will commence building opera- 
tions at once on a four-story-and-basement brick and steel addi- 
tion to its present plant. It is hoped to have the building ready 
for occupancy early in 1906. A four-story addition was built dur- 
ing the past summer, but this afforded only a temporary relief to 
the crowded condition of all departments. The company builds 
the “Acme Automatic’ multiple spindle screw machine. The com- 
pany maintains branch offices in New York, Boston and Chicago, 
and is represented in Europe by Messrs. Schuchardt & Schutte. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has closed 
a contract with the Yampa Smelting Company for six McDougall 
furnaces, to be installed in the Salt Lake City plant. The furnaces 
are of the standard Klepetke-McDougall type, with all the latest 
improvements. Each furnace will have six superimposed hearths, 
each with its sets of rabble arms and rakes. The furnaces are 
all of the large size, measuring eighteen feet outside diameter. The 
Nevada Consolidated Copper Company, Lyon County, Nev., has closed 
a contract with the Allis-Chalmers Company for a battery of six 
large-sized McDougall roasting furnaces, each with six hearths. 


THE NEW PROCESS RAW HIDE COMPANY, Syracuse, N. Y., 
has announced its intention of going more extensively into the 
manufacture of metal gears of all kinds, as well as its well-known 
“New Process” noiseless pinions. The company has completed a 
two-story brick addition containing about 10,000 square feet of floor 
space, and is installing a number of additional turret lathes, drills, 
grinders, spur gear cutters, bevel gear planers, and other machines 
necessary for the manufacture of accurate gearing. This additional 
equipment will increase the company’s capacity about seventy-five 
per cent. Business is reported very brisk, and the shipments are 
considerably in excess of last year, with very bright prospects for 
a continuation of this condition. 


BAKER & COMPANY, INCORPORATED, Newark, N. J., refiner 
and manufacturer of platinum, gold and silver, has been awarded 
a gold medal for the excellency and variety of its exhibit at the 
Lewis and Clark Centennial Exposition, just closed at Portland, Ore. 
This was the first exhibit of its character on the Pacific coast, and 
was located in the Mines and Metallurgy Building, under govern- 
ment supervision. The exhibit attracted the special attention of a 
large number of visiting miners and metallurgists who, in recent 
years, have been devoting greater care to the recovery of platinum 
known to exist in the alluvial deposits along the Pacific coast. The 
company’s exhibit was comprehensive in its character, including 
numerous samples of crude platinum ore, the salts and solutions 
of the metal, and various forms of platinum ware such as are used 
daily in the arts and industries. A more extensive exhibit which 
the company displayed at the Louisiana Purchase Exhibition in 
1904 was awarded the grand prize. 
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THE NEED FOR COPPER. 

The demand for and the use of copper forms, in a way, a 
barometer of the electrical business, just as the condition of the 
steel market is supposed to indicate the situation in the manu- 
facturing industries generally. This being the case, the great 
demand for copper at present existing, and its enormous con- 
The outlook 


is for great activity in copper next year. If there is a plentiful 


sumption, point to a satisfactory state of affairs. 


supply to meet the new demands, the electrical development 
It is said that the manu- 
facturers of copper at the present time have orders in hand 
which will tax their capacity to the utmost for the first half 
of next year. This is promising, therefore, for a busy year in 
the electrical industrie. 


should go on at an increasing rate. 


LONG TRANSMISSIONS. 

California now leads the world in the lengths of its electric 
transmissions, but there are indications that it may soon have to 
vield first place in this regard to the Empire State. New York 
is just starting on really long transmissions, while California is 
probably near the limit of its electric developments as to mere 
length of line. In California many of the large water powers are 
near the Sierra Nevada mountains, in the eastern half of the 
state, while the largest cities, namely, San Francisco and Los 
Angeles, are on the western coast. The natural course of long 
electric transmissions in California is thus from east to west. 
From the Sierra Nevada mountains to the Pacific coast is some 
150 miles in a direct line, and there is comparatively little occa- 
sion to transmit power over long distances north and south, since 
more than a dozen rivers flow down from these mountains toward 
the ocean. Perhaps the only important exception to this general 
trend of transmissions is that from the Kern river, when a line 
runs south about 100 miles to Los Angeles. From the Sierra 
Nevada mountains the great transmissions between Colgate and 
Oakland, and between Electra and San Francisco, have already 
been made. The former of these transmissions is 142 miles, and 
the latter is 147 miles long, by the line, and there seems small 
probability that any large amount of power will be transmitted 
over a greater distance in California for some time to come. It 
is not forgotten that some energy from the Colgate plant has 
been carried around the south end of San Francisco bay by the 
way of Mission San Jose, a distance of some 220 miles, but this 
seems to have been only a temporary expedient with a moderate 
amount of power. So again, the transmission of a relatively 
small amount of power from De Sabla power-house to Sausalito, 
by way of Cardelia, a distance of 232 miles by the line, can 
hardly be considered a representative case. De Sabla power- 
house is one of the smaller of not less than six generating stations 
that feed into the main transmission system between Colgate 
and Oakland, and the line to Sausalito is a branch from this 
svstem. The amount of power passing between these extreme 
points in the transmission system is probably small. 

New York presents a marked contrast to California in the 
distances between its great water powers and many of its large 
cities. Niagara Falls, though only twenty miles from Buffalo, 
is distant in a direct line some seventy-two miles from Rochester, 
145 miles from Syracuse, 192 miles from Utica, 272 miles from 
Albany, and 306 miles from New York city. The lengths of 
transmission lines between Niagara Falls and these cities would 
probably exceed the figures just given by ten to twenty per cent, 
because of changes in direction. Turning to the other great 
water power of New York, the rapids of the St. Lawrence river, 


a similar set of distances must be covered by transmission lines 


723 


T24 


before the large cities of the state are reached. From Massena, 
where one of the various power plants that might be operated 
with the energy of these rapids is located, the straight-line d's- 
tance is 198 miles to Rochester, 144 miles to Syracuse, 126 miles 
to Utica, 168 miles to Albany, and 300 miles to New York city. 
Whatever may be thought of the probability of an electric trans- 
mission of a large power from Niagara Falls or the St. Law- 
rence rapids to New York city, there seems to be iittle doubt 
that energy from one or both of these sources will soon be 
Such 
transmissions will probably outclass those of California in the 


delivered at the larger cities between Buffalo and Albany. 


matter of lengths between main terminal points. Take, for illus- 
tration, the city of Syracuse, which is soon to receive a block of 
Niagara power. A transmission line from the Falls to this city 
will no doubt surpass the longest line between main terminal 
points in California, namely, that of 147 miles from Electra to 
San Francisco. From Syracuse an extension to Utica or Albany 


would make a new record in long transmission. 


—_—— a l pang 


ELECTRIC RAILROADING AT NEW YORK CITY. 

The electric railway developments going on in and about 
New York city are undoubtedly unequaled by any similar changes 
in progress elsewhere. Three of the principal steam railroads 
terminating at New York are busily engaged in converting thcir 
termini for electric operation. A fourth important road has 
just started on its work of conversion, and has placed a large 
order for electric locomotives. And at least one other of the 
steam roads serving New York has announced its determina- 
tion to convert to electricity the zone lying in the state of New 
Jersey, Just west of New York, in which the local traffic is heavy. 
With these roads operating their New York sections by means 
of electricity, there seems little reason to doubt that the other 
competing roads will be forced to do likewise, and the day wou!d 
seem to be not far distant when in the country surrounding the 
city of New York a steam locomotive will be something of a 
curiosity. i 

Great as the work thus indicated is, it is not all, for the 
construction on the subway extension from the lower part of New 
York city to Brooklyn, which is by means of a tunnel under- 
neath the East river, is now being pushed rapidly, and tunnels 
are also being driven under the Hudson river to give a trolley 
service to Jersey City and beyond. Moreover, extensive addi- 
tions to the subway system of Manhattan are being planned 
for the near future. The amount of work which is thus being 
done, and the amount of money which is being expended to give 
New York city better traffic facilities to and from New York, 
and for traveling about within the city, are indeed enormous. 

In our issue for November 4 appeared a description of one 
division of this work—that of the Long Island Railroad. This 
week we publish a description of the electrification of the New 

ork Central & Hudson River Railroad. Both of these systems 
are of great importance, and both have been forced by dif- 
ferent circumstances to electrify their New York zones. The 


former road has two termini, located one in Long Island City 
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and the other in Brooklyn, and it forms a connection with the 
elevated railway system of Brooklyn, thereby running trains over 
the Brooklyn bridge to Manhattan. The local traffic over this 
system is exceedingly heavy. ‘The system itself branches widely, 
and covers the whole of Long Island, though it is only the sec- 
tion in and about Brooklyn that presented conditions calling for 
some immediate change. However, just beyond this zone of 
heavy local traffic are a number of resorts, which at certain times 
give rise to a great excursion traffic that must be handled. 
There are three race-tracks reached by this road, to and fro 
which the crowds must be hauled safely and quickly. For this 
reason a mixed system of steam and electric trains was not 
deemed advisable, hence the electric zone of the Long Island 
road was extended much further than the daily traffic war- 
ranted. Fortunately for the road, this section of Long Island 
is developing rapidly, and there is every prospect that within 
a short time it will be thickly settled. 

The conditions calling for electrification of the Long Island 
Railroad being as just stated, a 600-volt, direct-current system 
was selected. Other reasons also made this system advisable, 
for it was desired to run the electric trains over the tracks of 
the electric elevated system now in operation in Brooklyn, as 
wcll as over the tracks of the subway system; and, moreover, 
the Long Island Railroad forms a part of the Pennsylvania 
Railroad, and the requirements of the latter road could not be 
overlooked. The Pennsylvania Railroad, it will be remembered, 
is now driving tunnels under the North and East rivers and 
Manhattan Island, from a point in New Jersey to Long Island 
City, where the Long Island Railroad’s main terminus now is. 
In fact, tle demands of the Pennsylvania road were borne in 
mind throughout the work, and the power-house is located not 
at the centre of the Long Island system, but at a point where 
it can feed most effectively the Long Island lines and the Penn- 


sylvania tunnel. 


The multiple-unit system of control was adopted. The trains 
are made up of motor cars and trailers. They will thus be 
able to run over their own lines and those of the connecting 
companies without change. 

The New York Central was forced to electrify its New York 
zone by the requirements of the tunnel through which it now 
reaches the Forty-second street terminus. This tunnel made 
it necessary to haul all trains entering the city electrically; 
the multiple-unit trains will be used for the suburban traffic 
and the through trains will drop their locomotives some thirty 
miles from the terminus, and be drawn the rest of the way by 
large electric locomotives. The terminus now being constructed 
for these trains will be the most elaborate in the world. It is 
to be a huge two-story affair, with the ground floor devoted to 
local traffic, and the second floor given over to the through 
This road has also adopted the 600-volt, direct-current 
This 
system seemed to the electrical commission the best to meet the 
The multiple-unit trains of the New 
York Central suburban lines can be operated over the subway, 


trains. 


system, for reasons which have been previously given. 


conditions obtaining. 
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as a connection will be provided, but it is questionable whether 
this will be done. | 

The New York, New Haven & llartford Railroad enters New 
York city over the tracks of the New York Central. The de- 
cision of the latter to operate this section of its road electrically 
has forced the New Haven road to adopt electric operation as 
well. In this case the road has decided to use the alternating- 
current, single-phase system, drawing all of its trains by means 
of electric locomotives. 

The Pennsylvania Railroad Company, reaching the city as it 
does by means of tunnels, was also forced to adopt an electric 
It will thus be seen 


that all of these roads were forced by special conditions to change 


system for running through the tunnels. 
from steam to electricity. In no case has the electric system 
been adopted simply to effect economies in operation, hence 
(he work being done here does not necessarily point toward the 
But the 
conditions of approach to New York, while somewhat more dif- 


supersession of the steam locomotive by the electric. 


ficult than those existing at other large cities, are not so very 
different, and one may expect before long that the changes 
going on here will be followed by similar changes elsewhere. 
One may then be able to make the journey from New York to 
Boston or to Washington without dreading the tunnels through 
which he must pass. 

A noteworthy feature of electrical conversion of these roads 
is the general adoption of the steam turbine as the prime mover. 
This shows the great confidence engineers have in this machine. 
In theory it is nearly perfect as a steam engine, and the decision 
to use it is evidence that it is capable of mecting the severe 
conditions of railway work. Whether the steam turbine is to be 
merely a passing type, to be superseded by some other prime 
mover—perhaps of the internal combustion type—or whether 
it is to remain for a period of years comparable to that during 
which the reciprocating engine held sway, can not be said, but 
this much is true: the advocates of the steam turbine will 
not be able to complain that the turbine itself has not been 
given atrial. Evidently it is to have ample opportunity to show 
its value. 7 

Another feature of the modern electrification of railways is 
brought out by the Long Island Railroad equipment.. In order 
to handle the occasional, but heavy, loads, portable substations 
have been provided, consisting of the rotary converter, with its 
transformers and switchboard equipment, which can be hauled 
to whatever part of the system is in need of reenforcement, and 
there attached to the high-tension lines for supplying the local 
needs. This, in a way, takes the place of the old booster sys- 
tem, as used in street railway work, which enabled the power 
station to handle concentrated loads at distant points. The 
portable substation is, however, a decided advance over the booster 
system, since it operates. practically as efficiently as a perma- 
nent substation, while the very principle of the booster system 
called for a largely increased line loss. 

There are many other interesting features of this work 
going on in and about New York, which will be best understood 
by reading the descriptions which have been published. 
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THE GROWING USE OF STEEL CARS. 

_ Some two years ago, after a rather serious accident, in which 
two electrically operated trains were telescoped, a demand was 
made for a type of car not so subjected to this danger, and it 
was suggested that all-steal cars be adopted. At that time 
such a car had been tried in the West, with apparent satisfaction, 
but some hesitancy was felt as to the advisability of making the 
The matter was, however, duly considered, and the 
A large 


change. 
decision has been made in favor of the steel cars. 
number of these have already been put into service in the 
New York subway; in fact, many of them were furnished in 
time to be used when the subway was first opened. Now the 
Long Island Railroad has opened a part of its electrical system, 
and is using steel cars; and the New York Central has decided 
to adopt this type of car for its suburban lines. Railway acei- 
dents, fortunately, are few, but when one does happen, it is apt 
to be bad. With steel cars, danger to passengers will be largely 
reduced, since not only can they resist shocks which would 
crush a wooden car, but they are fireproof; in fact, there is 
nothing in them to burn. Thus, two of the most terrible effects 
of serious railway accidents are avoided by the new type of car 


ELECTRICITY AND THE FIRE RISK. 

From the earliest days of electrical work on a commercial 
scale it has been the custom of many people to attribute elec- 
trical causes to fires of uncertain origin. In spite of the vast 
improvement in design and construction which characterizes 
most modern applications of electricity in comparison with 
those of but a few years ago, the tendency to lay the blame 
where it does not belong still exists. The newspapers are 
often too ready to pass the verdict “defective wires” upon fires 
of doubtful cause, with the result that the good name of all 
electrical work suffers in the public mind. It is next to 
impossible to estimate the injury thus done to the art, but there 
is no question that in some cases a lack of confidence is bc- 
gotten which influences decisions in favor of other motive powers 
and methods of illumination. 

In this connection it is interesting to examine some actual 
figures giving the causes of fire alarms in the city of Worcester, 
Mass., during the last fiscal year, as tabulated by Captain Will- 
iamson of the protective department. Out of 943 alarms, only 
fifteen were due to electrical causes—less than 1.6 per cent; 
twenty-three fires were caused by the misuse of illuminating 
gas, and seventy-one by mishaps with kerosene. There were 
nearly sixty-two times as many fires from other causes than there 
were from electricity. Only two of the electrical fires were due 
to defective electric light wires, four to electric motors which mis-’ 
behaved, and the remaining nine to trolley-wire troubles. There 
were twenty-six fires of unknown cause, all of which might he 
charged to electricity without raising the percentage of electrical 
fires above 4.3, though such an apportionment would be most 
unfair. These figures are a significant comment upon the fal- 
lacy of indicting electricity with high crimes and misdemean- 
ors which it never committed, and, incidentally, an indication 


that the contractors and the wire department in Worcester are 


' jointly responsible for some excellent construction. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER IX. 
Tue Bera AND Gamma Rays. 


THE BETA RAYS. 

It was pointed out in connection 
with the study of the a rays, which 
are only slightly deviable, that the 
radium radiations contain rays which are 
readily deviated by the magnetic field. 
This was shown by M. Curie by means of 
an experiment already referred to in con- 
nection with the study of a rays. 

Some radium bromide was placed in 
the bottom of a tube of lead, which in 
turn was placed between the poles of au 
electromagnet. In front of the tube, and 
at a distance of several centimetres from 
it, was an electroscope. It is necessary 
that a considerable air space should inter- 
vene between the tube and the electro- 
scope, in order that the a radiations from 
the radium should be cut off and not al- 
lowed to fall on the instrument. A few 
centimetres of air are quite sufficient to 
cut off the easily absorbed, non-penetra- 
ble a rays, as we have seen. The 8 radia- 
tions from the radium now fall upon the 
electroscope, together with the y radia- 
tions; but since the latter have only very 
small power to ionize a gas through which 
they pass, they have but little power to 
discharge the electroscope. Further, they 
are not deflected by a magnetic field, and, 
therefore their action on the electroscope 
is constant before and after the current 
is turned on the electromagnet. 

When the electromagnet is turned on 
and a magnetic field established, the 8 
rays are readily deflected against the walls 
of the tube, and no longer fall on the 
electroscope, or ionize the air between 
the leaves. The electroscope is now dis- 
charged much more slowly than before 
the magnetic field was produced. This 
experiment illustrates qualitatively the 
deviable nature of the B rays. 

A question in this connection which 


is of importance is this: Are all 
the B rays equally deviable? Are 
the B radiations homogeneous? This is 


answered by the following experiments. 

If in the preceding experiment the 
metal tube were covered with a metal plate 
having a narrow slit cut in it, only a 
narrow beam of rays would escape from 
the tube. This would produce only a 
narrow line on a photographic plate. If 
the magnetic field is now established, the 
B rays will be deflected to one side. The 
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impression upon the plate, however, is 
not that of a displaced narrow line, but is 
a broadened band. This shows that the 
deviable 8 rays are not homogeneous, but 
that some are more deflected by the mag- 
netic field than others. They are spread 
out by the magnetic field into a kind of 
spectrum, as it were, showing that some 
of the B particles have very different 
velocities from the others. 


NATURE OF THE CHARGE CARRIED BY THE 
B PARTICLES. 

The 8 rays, as we have seen, are de- 
flected in the magnetic field, and are there- 
fore charged. ‘The next question is, are 
they charged positively or negatively? 
This is answered by the following experi- 
ment carried out by M. and Mme. Curie. 

If the B rays are absorbed by any sub- 
stance they would necessarily give up their 
charge to the absorbing medium. It 
would, apparently, be only necessary to 
detect the nature of the charge on the ob- 
ject to which the 8 rays are absorbed, in 
order to determine the nature of the 
charge carried by the 8 rays themselves. 

While this at first sight is a very simple 
matter, a difficulty is encountered. The 
8 rays produce ions in a gas through 
which they pass. ‘These would conduct 
the charge away from the object upon 
which the 8 rays impinge, and not 
enough charge would collect to be de- 
tected. In carrying out such an experi- 
ment it would obviously be necessary to 
cut off the a rays by means of a thin sheet 
of metal, through which the B rays 
would pass, since the a rays have much 
greater ionizing power than the 8 rays. 
Even when this is done the 8 rays ren- 
der the air a sufficiently good conductor to 
remove the electricity from the object 
which absorbs the 8 rays, too rapidly for 
a sufficient charge to accumulate to be 
detected. 

This difficulty was overcome by the 
Curies by imbedding the plate upon 
which the 8 ravs were to fall, in an in- 
sulator through which the 8 rays could 
pass. They used thin ebonite, and also a 
thin layer of paraffine. The result was 
that the Curies were able to demonstrate 
that the metal upon which the 8 rays 
fell, became charged negatively. This 
proved that the 8 particles carried a nega- 
tive charge. The same result was ob- 
tained by Wien, who surrounded the plate 
upon which the 8 rays were to fall, not 
with an insulator, but with an evacuated 
vessel. 

The Curies proved that the plate con- 
tinually received negative electricity, as 
would be expected by the constant raining 
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of the negatively charged 8 particles upon 
it. Mme. Curie states that only a very 
weak current was obtained under the 
above conditions, as would be expected. 
With a layer of very active radium con- 
taining barium, having a surface of 2.5 
square centimetres and a thickness of 0.2 
centimetre, a current was obtained of the 
order of magnitude ten to eleven amperes, 
the rays having passed through an alumi- 
num screen whose thickness was 0.01 
millimetre to cut off the a rays, and then 
through hard-rubber insulation, having a 
thickness of 0.3 millimetre. 

The Curies then undertook the sequel 
to the above experiment. If the B rays 
are charged negatively, they must leave 
the radium from which they are shot off 
positively charged. To test this conclu- 
sion the Curies placed the radium salt in 
the lead box, and surrounded the whole 
with the insulating medium, connecting 
the metal box, however, with the electrom- 
eter. The insulating material was then 
surrounded by metal connected to earth. 

Under these conditions the radium be- 
came positively charged, due to the nega- 
tive charges carried off by the 8 particles, 
which, in this case, were communicated to 
the outside metal box and then to earth. 

In the above experiment it must be re- 
membered that the a particles which are 
charged positively, are also given off by 
the radium, and these would leave the 
radium negative. The result would be 
that the escape of the a particles would 
charge the radium negatively, while the 
escape of the 8 particles would charge it 
positively. In a word, the two would act 
exactly counter to one another. To test 
the effect of either one, the action of the 
other must be eliminated. 

The effect of the a particles was easily 
eliminated in the above experiment. They 
are absorbed completely by the insulated 
metal box in which the radium salt was 
placed, and through which most of the 
8 rays passed, and thus, their electrical 
effect was reduced to zero. 

An interesting observation in this same 
connection has been described by the 
Curies. Radium would continue to 
throw off negative charges until it itself 
would become so highly charged positively 
that this would prevent the further send- 
ing off of negative charges. An active 
preparation of radium was sealed up for 
sonte time in a glass tube. When the 
tube was scratched with a file, the weak- 
ened portion was at once perforated by a 
spark, and M. Curie at tre same moment 
received an electric shock. The potential 
of the tube had thus been raised well above 
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the potential of the earth, due to the ab- 
sorption of the positively charged a par- 
ticles, which gave up their charge to the 
inside of the tube. 

An interesting experiment bearing upon 
this point, has recently been described 
by Strutt. The salt of radium is 
sealed up in a glass tube with thin 
walls. The glass tube is covered with 
a conductor attached to the leaves of 
an electroscope. This inner vessel is sus- 
` pended by a glass rod in a larger glass 
tube which is exhausted. The inner vessel 
containing the radium becomes charged 
positively, due to the passage through its 
thin walls of negatively charged 8 par- 
ticles. The leaves of the electroscope 
diverge. 

The inner surface of the outer glass 
tube is covered with tinfoil, which is con- 
nected with the earth. When the leaves 
diverge sufficiently to touch the tinfoil 
they are discharged. If the radium salt 
is fairly pure the leaves become quickly 
charged again, and thus the charging and 
discharging go on automatically. 

Strutt remarks that this experiment is 
the nearest to perpetual motion that we 
have thus far approached. The leaves of 
the electroscope will continue to diverge 
and collapse as long as the radium retains 
any radioactivity. While, as we shall 
see, radium is undergoing decomposition 
and losing its activity, the process is a 
very slow one, and the above experiment 
would go on a very long time. This ts 
the only substance known that is capable 
of charging itself electrically. 


E 
THE DETERMINATION OF m FOR THE BETA 


PARTICLES. 

We have already studied the method 
worked out by J. J. Thomson for deter- 
mining the ratio of ~ 
particle. This method, it will be remem- 
bered, is based upon subjecting the cathode 
ravs to both electrostatic and magnetic de- 
flection. Exactly the same method was 
used with the 8 particles from radium. It 
is not necessary to repeat the discussion 
of this method. If necessary the account 
of the method given in an earlier chapter 
should be reread. The velocity of the B 
particles, as thus determined by Becquerel, 
was about 1.6 X 10'° centimetres per sec- 


ond, and the value of < =10*. This ve- 


locity is of the same order as that of light, 
3 X 10! centimetres per second, and is 
considerably greater than that found for 
the cathode particle in the low-pressure 
tube. 

One matter 


of very great impor- 


for the cathode 
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tance in this connection must be mentioned 
again. It will be remembered that all of 
the 8 particles are not deflected equally by 
a magnetic field. This was shown by a 
broadening of the line on the photo- 
graphic plate, when the magnetic field was 
produced. It was pointed out that this 
was due to the fact that the 8 particles 
did not all move with the same velocity. 

This is made the basis of the important 
experiment of Kaufmann, to which ref- 
erence has already been made. He studied 
the electrostatic and magnetic deflections 
of the 8 rays having different velocities, 


and determined the value of : for the 


different rays. 
He found that this value was not con- 
stant, but varied with the velocity of the 


e. 
particle. The value of —- increased as 
m 


the velocity of the particle diminished. 
This is seen by the following results, 
which, although discussed in an earlier 
chapter, will be given again in this con- 
nection : 


Velocity C 

Cm. per sec. m 
2.36 1.31 X 10° 
2.48 1.17 X 10° 
2.59 0.97 X 10' 
2.72 0.77 X 10° 
2.83 0.63 X 10° 


The importance of this observation has 
already been pointed out. The charge e 
carricd by the particle is constant, inde- 


» . 4 é 
pendent of the velocity. Since —— changes 
: m 


with the velocity, we must conclude that 
m, or the mass of the particle, changes 
with the velocity. 

The significance of this has already 
been pointed out in an earlier chapter. 
It will be remembered that the conclusion 
to which we were led, especially after 
comparing the values caleulated by Thom- 
son with those found experimentally by 


_Kaufmann, is that all mass ts of electrical 


origin, and that matter is made up of 

electrons or disembodied electrical charges, 

moving with high velocities. 

THE MASS OF THE 8 PARTICLE—RELATION 
TO THE CATHODE PARTICLE. 


The method for determining the mass 
of a particle, knowing the value of the 


ratio $ for it, has already been dis- 


cussed at length. The mass of the 


vio the mass of 
the hydrogen ion in solutions of acids. 
It is, therefore, the same as the mass of 
the cathode particle. 


We have now studied a sufficient num- 


B particles is about 
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ber of properties of the B rays to enable 
us to make a comparison with the corre- 
sponding properties of the cathode rays. 


CATHODE RAYS. 
Affect the photographic plate. 
Produce fluorescence. 
Ionize a gas. 
Are negatively charged particles. 
Have moderate power to penetrate 
matter. 


Have a mass about of the mass 


1 
770 
vf the hydrogen ion. 

Have a velocity about one-tenth that 


of hght. 
B RAYS FROM RADIUM. 
Affect the photographic plate. 
Produce fluorescence. 
Ionize a gas. 
Are negatively charged particles. 
Have moderate power to 
matter. 


penetrate 


1 
770 


Have a mass about of the mass 


of the hydrogen ion. 

Have a velocity that varies for the dif- 
ferent 8 particles, but the mean velocity 
is about half that of light. 


We see from the above that the 8 par- 
ticles resemble the cathode particles verv 
closely in all of their properties, except 
the velocity with which they travel. That 
the two sets of particles should not have 
the same velocities, is not at all surprising, 
when we consider the different conditions 
under which they are produced. 

The 8 particles are shot off from 
radium with velocities that are definite, 
and which are conditioned by the nature of 
the substance. The cathode particles are 
shot off from the cathode under a high 
electrical stress, conditioned in part by the 
difference between the potential of the 
anode and the cathode. Indeed, we would 
expect that the velocity of the cathode 
particle would vary with the field that waa 
employed, and such is the fact. With a 
strong ficld the velocity of the cathode 
particle is greater than with weak fields, 
and with very strong fields the velocity 
of the cathode particle is of the order 
10° centimetres, which approaches much 
more nearly to the velocity of the 8 par- 
ticle. 

We can, then, regard the B particles 
as essentially identical with cathode par- 
ticles, differing from them only in the 
velocities with which they move. This 
would produce, as we have seen, a slight 
difference in the mass, but it is not neces- 
sary to go further into this matter in the 
present connection. 

We have learned that the cathode par- 
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ticles are nothing but electrons, or dis- 
embodied, negative electrical charges. 
Therefore, the 8 rays are made up of 
nothing but negative electrical charges, 
shot off from the radium with enormous 
velocities—the velocities being compar- 
able with those of light. 

We have learned that all the radio- 
active substances known give off a par- 
ticles. The three radioactive substances, 
uranium, thorium and radium give off £ 
particles. Polonium, as we have seen, 
gives out only a particles. 

(Chapter IX to be continued.) 


Samia 
Liverpool Tramways. 

United States Consul Griffiths, at Liv- 
erpool, England, has reported recently on 
the results of the city’s management of its 
tramways during the past eight vears. 
During this time the fares have been re- 
duced, the speed and wages of the em- 
plovés have been increased, and the sys- 
tem is said to be satisfactory gencer- 
allv. Electric cars in Liverpool are be- 
coming more and more popular, and in 
fact are developing into serious com- 
petitors of the English railroads. Consul 
Griffiths says that in considering the ad- 
visability of municipal ownership in 
America, based on the results of such 
ownership in Great Britain, the fact 
must not be overlooked that many men in 
all the larger English cities are not. only 
willing, but anxious, after they have se- 
cured a competence—which need not 
necessarily be a large fortune—to with- 
draw partially or altogether from the 
active responsibilities of business and de- 
vote themselves, without 
thought of compensation, to civie affairs. 
Wide experience and sane judgment are 
thus secured for the service of the mu- 
nicipality without the expenditure of a 
single dollar. This statement applies, of 
course, only to those who act in an ad- 
visory and overseeing capacity. 

The report for the year 1904 shows 
that the Liverpool tramways carried an 
aggregate of 116,600,000 passengers. 
The receipts were $2,628,000. 

The electric cars are gaining in popu- 
larity in other parts of Great Britain, 
as well, for in 1903 there were only 
5.500.000 more third-class railway trav- 
elers than in the previous vear, while 
the electric cars showed an increase in 
passengers of 287,500,000. The gain in 
third-elass railway passengers was a ht- 
tle over 6,000,000 in 1904, but the elec- 
trie cars gained over 117,000,000. Last 
vear the tramways carried over 700,000,- 
00N more passengers than were carried 
in the third-class railway cars. 
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THE RELATION OF THE CENTRAL 
STATION TO THE MOTOR-DRIVEN RE- 
FRIGERATING MACHINE.! 


BY G. W. GODDARD. 


It is probable that no factor of daily 
commercial life in our towns and cities 
is of greater importance than is that of 
necessary controllable temperature as 
applied to the preservation of food and 
other products. As the production of 
this essential element is now under, prac- 
tical mechanical control in sizes of units 
to be used by consumers at large, it should 
he of especial interest to the central sta- 
tion for many reasons, for example: 

1. The electric drive for the mechanical 
refrigeration unit is superior from every 
point of excellence. 

2. The motor enters at once under 
conditions of known operation and easv 
control by the consumer. 

3. The supply and consumption of 
power are in ratio to demand. 

4. It is practically a day load, and 
heaviest during the summer months. 

When those interested in the increase 
of the central station power load consider 
the surprisingly large number of places 
dependent on controllable temperature, 
and the importance of the central station 
service to same, it is apparent that it is 
worth being taken seriously and a method 
established to secure the business which 
will be substantial and of long term. It 
will also be found that on the part of 
the majority of consumers to whom the 
controllable temperature will be most 
valuable, a very crude knowledge, and in 
many instances none at all, exists of the 
practical application of this apparatus to 
their needs. By its use they radically 
change their present method, and, as a 
conservative and practical class must be 
intelligently advised by the representative 
of the electric company, it is necessary 
for the representative to be reasonably 
well posted in the principles of its appli- 
cation, and the advantages claimed. 

The principle of mechanical refrigera- 
tion, as employed to-day, is not new—it 
follows the established laws of physics; 
of reduction in temperature by means of 
change of condition, as of the evaporation 
of a liquid to a gaseous form. 

The present refrigeration compression 
machine is the logical result of stages of 
improvement by eminent scientists and 
physicists such as Pictet, Faradav, 
Siemens, Linde, Dewar, Natterer, George 
Holt. ete. Refrigeration in this svstem 
is brought about by the evaporation of 


'An abstract of a paper read at the recent meeting of 
the Association of Edison UWluminating Companies. 
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liquid anhydrous ammonia, which takes 
place in coils of pipe, termed expansion 
coils; these coils are either placed in the 
room to be refrigerated, or they are sub- 
merged in a bath of brine, which transmits 
to the ammonia gas in the expansion coils 
part of its heat, thus lowering its tem- 
perature, and it is then circulated by 
means of a pump. In the transformation 
of the anhydrous ammonia liquid to its 
vas a certain volume of heat is required 
to effect change of constitution which be- 
comes latent, and this must be withdrawn 
before the substance can be reconverted 
into a liquid. It is upon this physical 
law that the science of refrigeration is 
based. 

Anhydrous ammonia is selected as the 
refrigerating medium on account of its low 
boiling point (—28.6 degrees Fahrenheit), 
its high latent heat of evaporation, its 
non-corrosive effect on iron and steel, and 
because the pressures under which it is 
used are such as to render it perfectly safe 
to handle, with properly constructed appa- 
ratus. The process is divided into three 
distinct stages—compression, condensa- 
tion, and expansion. 

The gaseous ammonia is drawn into the 
ammonia compressor and there compressed 
from 125 to 175 pounds per square inch. 

The vapor, under this high pressure, 1s 
forced into the condenser, consisting of a 
series of pipes, over which cold water is 
allowed to flow, or through coils sur- 
rounded by water, where the now active 
and sensible heat, developed during com- 
pression, is transferred to the cooling 
water, thus withdrawing from the vapor 
that heat which was necessary to keep it 
in a gaseous condition, and reconverting 
it into a liquid at the temperature and 
pressure existing in the condenser. The 
ammonia so liquefied in the condenser is 
then allowed to pass in small quantity 
through a regulating or expansion valve, 
into pipe coils, placed in the rooms to be 
cooled, or into a bath of brine; here it 
again expands into a vapor, owing to the 
lower temperature maintained in such 
pipes, taking up from whatever substance 
surrounds it an amount of heat exactly 
equivalent to that which was given up 
during condensation. The expanded 
vapor is then drawn back into the com- 
pressor, again compressed, condensed and 
expanded, the cycle of operation being 
repeated indefinitely with the same 
ammonia, which is used continuously, and 
which never comes in contact with the 
substance to be refrigerated. 

Twenty vears ago the mechanical com- 
pression machine was in its infancy; to- 
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day it is making the entire ice output 
in the Southern states, supplying the ice 
to the refrigerator cars from the West 
and South, and so preserves and regulates 
the delivery of fish, fruits, and other com- 
modities, that same can be delivered at 
all seasons of the year. Immense cold 
storage warehouses are, by 
upon the reliable operation 
frigeration machines, storing 
dollars’ worth of perishable goods, and 
wholesale meat, provision, and fruit 
dealers are, by means of the machine, 
storing their goods for any length of time, 
and supplying the smaller dealers; it is 
just this class of smaller dealers who can 
derive a positive benefit by use of the 
small machine now being made in sizes 
to meet their needs, and arranged to be 
driven by the electric motor. 

It is apparent that large machines up 
to 250 tons, under continuous operation 
in the brewery or cold storage warehouse, 
with double turns of experienced engi- 
neers, is a different proposition from the 
small machine applied to the retail 
butcher, grocer, restaurant, ete.; while the 
principle of operation is the same the in- 
stallation is different and varies in some 
particulars as per conditions of respective 
places. As a rule, however, respective 
lines of trade call for nearly identical 
‘plans of installation, the difference being 
mainly in the location of the several parts 
and lengths of coil connections. 

About eighteen months ago the Phila- 
delphia Electric Company organized a re- 


dependence 
of the re- 
millions of 


frigeration feature of its business, adopt- 


ing at the start a method of illustrative 
and descriptive circularization, this being 
followed by personal calls. It then 
planned to effect installations of one or 
more machines in respective lines of trade, 
and after such installations to make care- 
ful tests of same as to watt consumption, 
horse-power required, temperatures, cost 
of operation as compared to ice, etc. 

This work has been followed closely, 
and to-day, though the load is not large, 
we have plants installed under continuous 
and advantageous operation as compared 
with former cost for ice and with advan- 
tages not to be derived from ice, in the 
following lines of trade: dairy, drug- 
store, grocery-store, residence, restaurant, 
saloon, office building, apartment-house, 
etc. The plants are demonstrating their 
advantages. Some of these places are 
about to add additional machines, and 
others are being gradually installed in 
new places by reason of the results ob- 
tained by those in operation. 

The cost of operating the small refrig- 
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eration machines by the electric motor 
at current rates compares favorably with 
the cost of ice. This must be effected, 
however, by confining the use of current 
as nearly as possible to actual required 
temperature under proper insulated con- 
ditions. The advantages by use of the 
motor-driven machine more than offset 
the attention required, which, with a good 
machine, is nominal. Two plans of in- 
stallation can be employed in the cold 
storage rooms of the butcher, grocer, 
baker, ete.: 

1. Direct expansion coils, usually on 
interior side wall of box. By this plan 
continued refrigeration by the machine 
ceases on stopping of same, the consequent 
condensation flowing off by means of drip- 
pan. 

2. The installing of a brine tank in 
the top of the box, the temperature of the 
brine having been lowered by expansion 
coils in same, as before described, and the 
brine acting as a cold storage during and 
after box is closed for the day. In our 
city the latter plan is more generally 
followed for small machine installations, 
and lately there has been offered a per- 
fected system of automatic control to 
confine operation of machine to time nec- 
essary to maintain any desired tempera- 
ture. This system is in the hands of capa- 
ble and responsible men and should prove 
of value. 

The desire for a refrigerating machine 
of a capacity of from 500 pounds to 
three tons in the retail trade is an un- 
questioned fact, its practicability has 
been demonstrated and there appears to 
be no doubt that a large and profitable 
load can be secured. From a standpoint 
of operative cost, these machines can, and 
do, compete with refrigeration by means 
of ice. From every other point of view, 
mechanical refrigeration is immeasur- 
ably superior. 

It relieves the consumer of dependence 
upon the iceman. He escapes the slop, 
inconvenience and labor of loading ice, 
with its consequent financial loss. 

It does away with the filth in the ice 
bunker, resulting from impure ice. The 
cold air of mechanical refrigeration is 
absolutely dry, sweet and pure, prevent- 
ing the possibility of slime and the lodg- 
ment of disease germs. 

An even temperature is secured, lower 
than ice will produce, if desired. 

The “trimming” loss incidental to the 
preserving of meats in other refrigerators 
is entirely avoided. This item alone would 
save the owner of a butcher shop many 
times the interest on the cost of installa- 
tion. 
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The test of the saloon installation, 
mentioned previously, is the only one in 
which the actual operative costs are shown 
to be but little less than that of ice re- 
frigeration, but in this line of business 
particularly, the nuisance of handling ice 
is so decided that the saloon keepers and 
brewers approached by us in this matter 
have, without exception, expressed a will- 
ingness to pay more, if necessary, in order 
to eliminate it. 

The difficulty encountered by the cen- 
tral station in introducing the machine 
upon its circuits has apparently narrowed 
down to one thing—first cost. 

That problem must, and can, be solved. 
It has been suggested by some manufac- 
turers that in order to meet this condition 
it will be necessary for the central station 
to offer a special power rate for this busi- 
ness, thus showing the prospective pur- 
chaser a large reduction in operating ex- 
penses over present method. 

That argument obviously would not 
appeal to the central station manager, 
and it does not eliminate the financial 
difficulty of installation. 

Until these machines are made in great 
numbers, it is probable that the manufac- 
turing costs will not be reduced very ap- 
preciably, but it is within the power of 
the central station, under present condi- 
tions, to reduce the total installation cost 
fifteen per cent to thirty per cent by active 
cooperation with the builders of the ma- 
chine. 

This saving can be accomplished by 
having the engineers of the lighting com- 
pany, or some local engineer, estimate 
the size of. machine necessary to do the 
given amount of work, secure bids from 
the various mechanical refrigerating ma- 
chine builders for a machine guaranteed 
to do this work, and delivered f. o. b. 
destination, the lighting company then 
doing the necessary work of installation 
and connecting up, in the consumer’s 
premises. Under present conditions the 
cost of complete installation (when the 
entire work is done by the machine build- 
ers) 18 increased the fifteen per cent to 
thirty per cent mentioned above, due to 
the necessary traveling, hotel, and con- 
tingent expenses of the mechanics, engi- 
neers, ete., when installing a plant located 
at a distance from the factory. 

From several hundred enquiries received 
as a result of advertising in Philadelphia, 
the makers of the refrigeration machines 
have a list of over 100 names, every one 
of which is deeply interested, and a prob- 
able purchaser. To handle this business 
they have established an agency in that 
city. There are more than 10,000 retail 
stores in Philadelphia which could use the 
small refrigeration machine with advan- 
tage and profit to themselves. 

It remains for the central station au- 
thorities to provide a solution for the 
first cost problem. 
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Electrification of the New York Suburban District of the New York 
Central & Hudson River Railroad. 


tric zone of the New York Central 
& Hudson River Railroad will be 
generated at two power stations, one at 
Yonkers, on the Hudson division, and the 
other at Port Morris, on the Harlem divi- 
sion, the two stations being cross-connected 
and each having an ultimate capacity of 
30,000 kilowatts, which is sufficient to 
carry the entire load of a train service 
much greater than that now operated by 
steam. 
The main buildings which enclose the 
boiler rooms, coal bunkers and the gen- 
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tion system, are advantageous because they 
are on the waterfront and are also adja- 
cent to existing tracks, thus being con- 
venient of access for delivery of coal by 
boat or car. 

At Port Morris the solid rock is suff- 
ciently near the surface to warrant carry- 
ing the concrete foundation down to it, 
and at Yonkers a bed of hard sand and 
gravel forms a good bottom for a pile and 
concrete foundation on the particular lo- 
cation selected, whereas borings taken 
along the river front over all other por- 
tions of the territory near the load centre 
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this, together with the seepage through 
the coffer dam, was easily disposed of with 
pumps. 

Excavation was made to rock over the 
entire area covered by the buildings. In 
some places the rock was disintegrated 
and in others it was extremely hard. The 
surface also was very irregular, making a 
wide variation in the height of the piers, 
the maximum height being about thirty- 
four feet. A portion of the rock was ex- 
cavated in order to build the intake and 
discharge tunnel of the circulating system 
for the condensers at the proper elevation. 
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erating rooms are 167 feet wide, 237 feet 
long and 105 feet high. The switch- 
houses are separate buildings located about 
forty feet distant from the main power 
stations. 

The design of these power stations gives 
economy in space for the current gen- 
erated, the number of cubic feet per kilo- 
watt capacity being 102. The number of 
square feet of building per kilowatt 
is 1.49. 

The locations adopted, besides being 
near the load centres of the electric trac- 


of the electric traction system showed 
either a great depth of silt or other unfa- 
vorable conditions. | 

At Port Morris a concrete bulkhead, 
built along one side and the outer end of 
the building to form a slip and dock, was 
used as a portion of a coffer dam for the 
excavation of the foundation, an existing 
embankment over a sewer forming one 
wing to reach the shore and a timber 
coffer dam forming the other. An inter- 
cepting ditch on the land side caught the 
water which drained in from a swamp, and 


At Port Morris the piping for steam 
and other connections to the turbine room 
is earried through tunnels under the floor 
of the power-house. After building the 
tunnels and piers for columns and founda- 
tions for the generators and boilers, the 
area was filled with sand up to the level 
of the floor. The concrete floor and walls 
of the pipe tunnels which extend below 
the water line are waterproofed with al- 
ternate layers of coa] tar pitch and felt. 

The work on the foundations included 
26,000 cubice vards of earth excavation, 


November 11, 1905 


4,500 cubic yards of rock excavation, 
16,500 cubic yards of concrete, 5,000 
square yards of waterproofing and 25,000 
cubic yards of back filling. The slip and 
bulkhead wall required 11,000 cubic yards 
of earth excavation, 5,000 cubic yards of 
rock excavation and 3,500 cubic yards of 
concrete. 

The Yonkers power station is built en- 
tirely on land under water at a point 
where the main line of the Hudson divi- 
sion runs along the bank of the Hudson 
river, with only a riprapped slope outside 
of the tracks. The land on the other side 
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strips spiked to the edges, so as to form a 
tongue and groove joint. The driving 
point of each timber was beveled on the 
edga away from the timber previously 
driven in order to force them as close to- 
gether as possible, and great care was 
taken to see that no pebbles or other ob- 
structions were allowed to get between the 
timbers and open the joint. Some of the 
joints which leaked between high and low 
water as the water was being pumped out 
were battened with canvas and a few 
joints under water were caulked by a 
diver. When the water was finally pumped 
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and ash hoist a depth of thirteen feet. In 
the Yonkers power-house there is no pipe 


tunnel under the floor as at Port Morris, 


the piping in the turbine room being car- 
ried under transverse galleries. 

The main bed of the concrete founda- 
tion is four feet thick, bringing the eleva- 
tion up to minus five, above which the 
walls and piers for the superstructure and 
machinery are carried up individually, the 
spaces between being filled with sand up 
to elevation zero, over which a six-inch 
concrete floor is laid. 

Waterproofing consisting of alternate 
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of the tracks rises abruptly and is valua- 
ble for residential purposes. 

On the site selected for the power sta- 
tion the water runs from a depth of eight 
feet near the shore to sixteen feet at the 
outer end, the bottom being sand and 
gravel. As the first step in construction, 
the piles forming the foundation, spaced 
in general three feet apart under walls. 
piers and machinery and somewhat fur- 
ther apart under the floor, were driven to 
refusal, four marine pile drivers being 
employed in the work. The area was then 
surrounded with a coffer dam formed of a 
single course of twelve-inch by twelve-inch 
timbers with three-inch by four-inch 


out, however, there was no difficulty in 
keeping the bottom dry with an eight-inch 
pump, although the interior was exca- 
vated to a depth of about twenty feet 
below the surface of the water at the out- 
shore end. The piles were in general cut 
off at an elevation of eight feet below 
mean high water and the bottom of the 
concrete foundations was laid one foot 
helow the heads of piles or at an elevation 
minus nine. 

Under the intake and discharge tunnels 
for the circulating system for the con- 
densers the bottom of the concrete reached 
a depth of about eighteen feet below high 
water, and under the tunnel for the coal 


layers of coal tar pitch and felt is laid in 
a horizontal plane in the concrete bed at 
an elevation six inches above the tops of 
piles, and is carried up the side walls 
above high water. Six-ply waterproofing 
is used in all horizontal planes, five-ply in 
all vertical planes in the building, and 
four-ply around all ducts exposed to sur- 
face or tidewater. 

In order to take up any tensile stresses 
in the foundation, two courses of round 
steel rods one inch in diameter are laid in 
each direction at right angles to each 
other in the bed of concrete above the 
plane of the waterproofing. The founda- 
tion work includes 5,540 piles, 16,500 
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cubic yards of concrete, 270 tons of rein- 
forcing rods and 9,000 square yards of 
waterproofing. 

Aside from the foundations, the two 
power stations are similar in design. The 
base and floors are of concrete, the frame- 
work of steel, all designed so as to give 
no inaccessible surfaces; the walls are 
brick and tile, and the roofs are of con- 
crete roofing slabs covered with copper, 
with standing seam joints. 

There are 2,800 tons of steel structure 
in each power station. 

Architecturally, the power stations have 
been designed with the idea of using the 
large proportions to obtain an impressive 
effect merely by the use of common brick 
and terra cotta of the same general color, 
relieved through careful design of the 
openings and recesses, but without any 
special ornamentation. The result gives 
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the members being filled with concrete 
slabs, giving the cffect of half-timbered 


stucco construction. 


There are two Custodis radial brich 
stacks, fifteen feet. six inches inside diam- 
cter and 250 fect high above grates at each 
power station. 

They are supported on steel columns 
and a concrete and steel staging forty feet 
above the boiler-room floor, the main 
boiler-room alley passing underneath. 

In interior arrangement the power sta- 
tions are divided by a brick wall into the 
turbine room, 69 feet by 231 feet 8 inches, 
which is open to the roof, and a boiler 
room 88 feet by 231 feet 8 inches, over 
which the coal bunkers of 3,500 tons ca- 
pacity are placed. 

At Port Morris there are three galleries 
on one side of the turbine room, the first 
gallery being used as a shop, the second 
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economy in construction in proportion to 
the capacity. Special consideration was 
given to the design of the windows, not 
only to obtain a well-lighted interior, but 
also to present a striking and attractive 
appearance from the exterior at night, 
both power-houses being located along the 
line of important water travel, besides 
being adjacent to railroad lines. The 
prominent feature of the design is a row 
of eleven arched windows of ten-foot 
span on each side, lighting the main floors. 
A good effect is obtained by placing three 
small windows over each arch; these win- 
dows serve to light the upper gallery 
floor. The large window frames are all 
of built-up steel, the mullions being glass 
and steel, giving the largest possible area 
of lighting surface. 

In the gable ends the lines of the roof 
truss are left exposed, the spaces between 


as an operating gallery and the third for 
offices. At Yonkers the level of the first 
gallery is carried across the room as the 
operating floor, with walkways between 
the generators. The exciters are placed 
under the galleries on the level of the 
operating floor, the operating gallery 
being immediately above them and the top 
gallery being used for offices and shops. 
Coal delivered at the power stations on 
cars is dumped from the-cars into pockets, 
from which it is delivered by suspended 
flight-scraper conveyors into the hoppers 
or crushers, where it is reduced to the 
proper size for handling with the mechan- 
ical stokers. From the crushers it passes 
into the pocket-conveyor, which lifts it 
to the top of the building and delivers it 
to longitudinal conveyors of the suspended 
flicht-scraper type, which dump it into 
the coal bunkers over the boiler room. 
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From the bunkers it is delivered through 
vertical down-spouts to Roney mechanical 
stokers, operated by steam. 

The ashes drop from the grates into 
hoppers, from which they are collected in 
push cars of one-ton capacity, running in 
an ash tunnel in the boiler-room basement. 
These cars are dumped into a hopper, from 


which the ashes are lifted by means of a 


bucket conveyor into an ash-storage bin 
directly over the coal trestle, from which 
they can be dropped through a spout in 
the bottom of the hopper into a car. Cars 
on the trestle are spotted by means of an 
electric winch. Coal delivered by boat is 
hoisted in a clam-shell bucket of one-ton . 
capacity, operated by a steam hoist. 

The coal-handling capacity is eighty 


‘tons per hour, and the ash-handling ca- 


pacity is twenty-five tons per hour. The 
maximum coal consumption at the power 
stations will be about 220 tons per dav. 

Aside from the hoist for unloading coal 
from boats, which is steam-operated, the 
coal-handling apparatus is all driven by 
electric motors. The conveyors are driven 
by 220-volt three-phase induction motors, 
varying in capacity from seven and one- 
half horse-power, for the ash conveyor, to 
forty horse-power for the coal crusher and 
conveyors. 

Each power station is designed to ac- 
commodate a battery of twenty-four Bab- 
cock & Wilcox water-tube boilers, rated 
at 625 horse-power each, all located on 
one floor and arranged twelve on each 
side of the central allev. Sixteen boilers 
will be installed for initial operation. The 
total heating surface of each boiler is 
6,250 square feet, and the grate surface 
is 112 square feet, giving a ratio of 55.8. 
The boilers are designed for a normal 
working pressure of 185 pounds, and the 
steam will be superheated to 200 degrees 
Fahrenheit over and above the tempera- 
ture due to steam pressure. The super- 
heaters in each boiler will contain 1,230 
square feet of heating surface, and they 
are made up of 168 two-inch tubes, each 
thirteen feet five inches in length. Each 
section of the power station containing 
four boilers is equipped with one boiler 
feed pump of the duplex outside-packed 
piston type. The pumps are designed for 
hot water, and each pump has a capacity 
to supply eight boilers under full-load con- 
ditions. The feed-water heaters are of the 
closed-type corrugated tube Wainwright 
counter-current design. 

The piping is al] mild steel with flange 
joints of modified Van Stone pattern. 
Four boilers are piped direct to a turbo- 
generator, and by means of cross-connec- 
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tions adjacent boilers can be arranged to 
supply turbo-generators of the next group. 
The sectional system of piping has been 
followed throughout for the auxiliary 
machinery. 

The turbine room of each power station 
will be equipped with a fifty-ton traveling 
crane, having an auxiliary ten-ton hoist. 

Each power station is designed to ac- 
commodate six 5,000-kilowatit turbo-gen- 
erators, four of which are being installed 
for initial operation. The turbines are of 
the Curtis five-stage vertical type. These 
machines are about fifteen feet in diameter 
at the base and thirty-five feet high from 
the floor to the top of the generator. 

The turbine structure is mounted upon 
a cast-iron base, forming an exhaust 
chamber in which is provided the opening 
to the condenser and to free atmospheric 
exhaust. The shaft of the turbine is 
separated from that of the generator 
above, the connection between the two 
being made by a coupling so that the ma- 
chine can be readily taken apart. 

The shaft is borne by a step-bearing 
consisting of two cast-iron blocks, between 
which water is used for lubrication under 
a pressure of 800 pounds per square inch, 
exerting a sufficient force to slightly raise 
the moving structure. 

One individual pump is provided for 
each turbine for the lubricating system, 
and, in addition to this, two larger pumps, 
in connection with two accumulators, en- 
sure uninterrupted pressure at the step- 
bearings. 

The governing will be effected by suc- 
cessive opening and closing of automatic 
hydraulically operated valves which de- 
liver steam to the different sections of two 
sets of nozzles. 

The turbines will be fitted with two cen- 
trifugal devices to check any excess of 
speed. After either one of these devices 
operates, the next revolution of the ma- 
chine will bring it into engagement with a 
lever which will trip the main steam valve 
cutting off immediately the driving power 
and allowing the machine to come to rest 
in the shortest possible timc. 

The condensing apparatus is external to 
the turbines. The condensers are of the 
counter-current surface type, and each is 
directly connected to its turbine base and 
contains about 17,000 square feet of cool- 
ing surface. They are guaranteed under 
full load to maintain a vacuum of twenty- 
eight inches with cooling water at a tem- 
perature of seventy degrees Fahrenheit, 
thirty-inch barometer. 

The auxiliary condensing apparatus is 
composed of independent units. Circu- 
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lating water pumps are of the centrifugal 
type, directly driven by horizontal recip- 
rocating engines. The dry vacuum pumps 
are of the rotative flywheel type, with air 
and steam cylinders in tandem, erected on 
a common base. The hot-well pumps are 
of the two-stage turbine type, and are 
driven by direct-connected direct-current 
electric motors. 

As an evidence of the high efficiency 
expected of the condensing system, it may 
be stated that the manufacturer has guar- 
anteed that the temperature of condensed 
steam measured in the condenser hot well 
will be within one degree Fahrenheit of 
that corresponding to the pressure meas- 
ured in the condenser. All parts of the 
machinery have been designed to operate 
smoothly and quietly under all loads up 


-133 


ators are brought down to the floor 
through brass pipes to the ducts leading 
to the high-tension switches, the arrange- 
ment being such that no high-tension con- 
ductors are exposed in the turbine room. 
The exciter system at each power sta- 
tion will consist of two 150-kilowatt turbo- 
generators and one 150-kilowatt induction 
motor-generator, furnishing current at 
125-volt pressure; also one exciter storage 
battery consisting of seventy-four cells, 
type R-21, having a capacity of 1,200 
amperes for one hour, with spare space in 
the tanks for increasing the capacity to 
1,800 amperes for one hour. Exciter gen- 
crators and battery are connected to two 
independent positive busses and one com- 
mon negative bus. The battery has two 
end-cell switches on the positive side. One 
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to fifty per cent above the normally rated 
capacity of the turbines. The intake and 
discharge-circulating tunnels for the con- 
densing system are elliptic in shape, seven 
fect three and seven-eighths inches by nine 
feet eleven inches. 

The generators each have a capacity of 
5,000 kilowatts, and are wound for three- 
phase current of twenty-five cycles and 
11,000 volts pressure. The armatures are 
star-connected and the neutrals are 
grounded through individual cast-iron 
grid resistances connected to a common 
ground bus limiting the ground current to 
an amount sufficient to operate the line 
overload relays. The leads of the gener- 


positive bus serves for field excitation of 
the 5,000-kilowatt generators only, while 
the other serves for certain lights and 
motors in the station. 

The stations will be operated from the 
operating gallery on the north side of the 
turbine room. The arrangement of the 
switchboards in this gallery is symmetrical, 
and all cables and copper connections run- 
ning to the switchboards are carried in 
concrete trenches under an alberene stone 
floor. The main operating switchboard, 
containing all the control switches and 
the instruments necessary for the opera- 
tion of the station, is located in the centre 
of the operating gallery. A set of two 
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exciter switchboards is located yon each 
side; the main exciter switchboard, as 
well as the exciter switchboards, is en- 
closed in an operating booth constructed 
of steel and wire glass. Three field switch- 
board panels are located outside on each 
side of the operating booth. An alter- 
nating-current and direct-current light 
and lower switchboard on either end of 
the operating gallery complete the switch- 
board installation in the turbine room. 
At both power stations switchhouses 
have been provided separate from the 
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These boards will also permit the opera- 
tion of the station should by an accident 
the main operating board become disabled. 

Two high-tension busses, to which the 
generators are connected by means of a 
main switch and two selector switches, are 
installed in the basement of the switch- 
houses. The feeders are equipped with se- 
lector switches only. Overload relays are 
installed in the generator and feeder cir- 
cuits, but the generator relays will operate 
only under very extreme conditions. 

In the generator circuits, in addition to 
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main building, with the idea of obtaining 
the best conditions for the installation of 
high-tension switching apparatus and at 
the same time increasing the safety of op- 
eration. At Port Morris the switch- 
house is fifty feet ten inches wide by one 
hundred feet long. At Yonkers the 
switchhouse and the substation for that 
district are combined in one building 
thirty-seven feet four inches wide by 255 
feet four inches long, the switchhouse oc- 
cupving 147 feet eight inches of the length 
and tle substation 107 feet eight inches. 
In the switchhouses are installed the high- 
tension switching equipment, consisting of 
bus bars, oil switches, instrument trans- 
formers, etc. ; also suci instruments as are 
required for the complete equipment of 
generating stations but whict are not es- 
sential for the operator. 

The switchhouse contains, further, aux- 
iliary boards which allow the main ope- 
rating switchboard in the turbine room to 
be put out of service if it should be desira- 
ble for the purpose of cleaning and re- 
pairs. 


overload relays, reverse-current relays will 
be installed; these, however, are connected 
to indicating lamps only, not tripping the 
oil switches. All relays are of the inverse- 
time limit, bellow type. 

All high-tension connections and appa- 
ratus are located in the basement of the 
switchhouse, and no such apparatus is 
located on the first floor, except the oil 
switches, to which connections are made 
from the basement through the floor. The 
hasement is made inaccessible to any but 
authorized workmen, and by removing the 
high-tension apparatus from the power- 
house itself into a confined space in a sep- 
arate building the danger of coming in 
contact with high-tension apparatus is re- 
duced to a minimum. 

On the second floor are located the load 
despatcher’s office, the exciter battery with 
booster and switchboard, laboratory, store- 
room, toilet rooms and the apparatus for 


‘the hot-air heating and ventilating sys- 


tems. 
The arrangement of oil switches and 
connections is such that the apparatus be- 
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longing to one generator and three feeders 
form a unit which is entirely separated 
from the others by fireproof walls in the 
basement.. All connections between oil 
switches and bus bars are made with bare 
copper tubing one and one-fourth inches 
outside diameter, the construction being 
such that practically no insulators will be 
required. The busses are enclosed in ver- 
tical brick and alberene stone compart- 
ments, and all high-tension connections 
will be separated by brick or alberene 
stone barriers. The oil switches can be 
disconnected from the high-tension system 
by means of knife switches located in the 
bottom of the oil switches accessible from 
the first floor. This arrangement prevents 
accidents which might be made by mis- 
take in disconnecting switches from live 
parts. All cables coming through the duct 
system from the power-house enter man- 
holes in the basement of the switchhouse, 
the arrangeinent being such that high- 
tension cables enter the high-tension com- 
partments entirely separated. Low-ten- 
sion cables enter through manholes in a 
passage separated from the high-tension 
compartments by a fireproof wall, and are 
brought up in enclosed chases in the wall, 
so that they are positively insured against 
any accidental connection with high-ten- 
sion conductors. The oil switches have a 
rated capacity of 500 amperes, except the 
bus tie switches, which have a rating of 
1,200 amperes. The switches are of the 
motor-operated type H-3 and have all 
recent improvements. . 

All high-tension cables and the ma- 
jority of the single conductor low-tension 
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cables are cambric insulated and lead 
covered, the insulation being 10/32 inch 
for high-tension cables and 4/32 inch for 
low-tension cables, with a lead cover 3/32 
inch. Multiple-conductor cables for in- 
strument and control wiring have a com- 
bined cambric and rubber insulation. 

Single conductor cables will be used 
for connecting the generators with the oil 
switches. 

About 1,000 incandescent and thirty- 
six are lamps will be required for light- 
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ing the Port Morris power station, and 
1,000 incandescent and forty-two arc 
lamps for lighting the Yonkers power 
station. The amount of power required 
for operating auxiliary machinery equals 
240 horse-power alternating current and 
180 herse-power direct current at Port 
Morris, and 260 horse-power alternating 
current and 180 horse-power direct cur- 
rent at the Yonkers power station. 

In each power station a load despatch- 
er’s office has been arranged for the proper 
distribution of power over the system, 
and in order to give quick relief in case 
of accident or trouble. Only one of these 
will be in service at a time. Each load 
despatcher’s office will be equipped with 
a record board indicating by means of 
lights and plugs, which generators, lines, 
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rotaries, etc., are in or out of service and 
which switches are open or closed. 

An independent telephone system ex- 
clusively for the use of the load despatcher, 
interconnecting both power stations, all 
substations and the train despatchers in 
the electric zone, will be installed. 

Organization—The entire engineering 
work outlined is under the charge of 
Mr. W. J. Wilgus, vice-president, whose 
staff is organized in three divisions, con- 
cerned with electrification, construction 
and architecture respectively. The elec- 
trification has been planned in its general 
features by the electric traction commis- 
sion, of which Mr. Wilgus is chairman, 
Messrs. J. F. Deems, B. J. Arnold and 
Frank J. Sprague are members, and Mr. 
Edwin B. Katte, the company’s electrical 
engineer, is secretary. The details of the 
power plants described in this article have 
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been worked out under Mr. Katte’s di- 
rection. Messrs. Reed. and Stem are the 
architects, the foundation having been 
designed in the engineering department 
of the railroad company. 

The principal contractors on the work 
are as follows: 

Foundations at Yonkers, Walter But- 
ler. 

Foundations at Port Morris, D. C. 
Weeks & Son. 

Steel work, both power 
American Bridge Company. 


stations, 
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Measurement of Streams in 1904. 

The United States Geological Survey 
has issued an annual report on the prog- 
ress of steam measurements during the 
year 1904. This report is published in 
twelve convenient parts, each part in 
pamphlet form. The pamphlets have 
come out one by one for several weeks 
past. The edition is now complete, and 
available to all who are interested in the 
measurement of streams. Parts i to vi of 
this report contain the results of the data 
collected in the territory east of the Mis- 
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Superstructure at Yonkers, Butler 
Brothers Construction Company. 
Superstructure at Port 
Thompson-Starrett Company. 

Turbo-generators and complete switch- 
ing equipment, General Electrice Com- 
pany. 

Exciter storage batteries, 
Storage Battery Company. 

Boilers, Babcock & Wilcox Company. 

Piping, M. W. Kellogg & Company. 

Valves, Best Manufacturing Company. 

Stacks, Alphons - Custodis Chimney 
Construction Company. 

Condensers, Henry R. Worthington. 

Feed-water heaters, Taunton Locomo- 
tive Manufacturing Company. 

Boiler feed pumps, Eppig-Carpenter 
Company. 

Flues, B. F. Hart, Jr., & Company. 

Coal and ash-handling apparatus, Exe- 
ter Machine Works. 

Mechanical stokers, Westinghouse Ma- 
chine Company. 

Electric traveling cranes, Alfred Box 
(Company. 

Light and power equipment, Thompson- 
Starrett Company. 


Morris, 
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sissippi river, and parts vil to xii are 
devoted to data collected in the territory 
west of the Mississippi river. These 
pamphlets are published as water supply 
and irrigation papers. Copies of any part 
of them, or all, may be obtained free of 
charge on application to the director of 
the United States Geological Survey, 
Washington, D. C. 


- 


New York, Westchester & Boston 
Railway. 

The Westchester Company has secured 
the services of Louis B. Stillwell to take 
entire charge of the electrical and mechan- 
ical equipment of its road. Mr. Stillwell 
superintended the electrical equipment of 
the elevated and subway lines of the 
Interborough system. Mr. H. S. Put- 
nam, who has been associated with Mr. 
Stillwell for a number of years, has 
opened offices at No. 30 Broad street, 
New York city, where the staff of this 
department will be located. 

The company is securing the most ex- 
pert staff it can employ. Especially note- 
worthy among its members who have been 
associated with the subway undertaking 
is William Barclay Parsons, chief con- 
sulting engineer and director. 
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Wa ~er Power in the Alps. 

United States Consul-General Guen- 
ther, at Frankfort, Germany, in a recent 
report, transmits the following informa- 
tion concerning the water power of the 
Alps, which was published first in the 
Frankfort News: 

In upper Italy, Switzerland and 
France great progress has been made 
within tha last few years in utilizing 
water power for electric currents, while 
in this respect Germany has somewhat 
lagged behind. The cause is, however, 
easily found. Germany is blessed less 
with natural water power than the coun- 
tries named. It must be borne in mind 
that the number of waterfalls and their 
quantity of water is of less importance 
than the height of the falls. A fair il- 
lustration is found in Sweden, which, 
however, has also made great efforts to 
utilize its water power. In Germany the 
Danube and the Rhine, with their tribu- 
taries, are principally to be taken into 
account. 

An exhaustive article in the Electro- 
technical Advertiser deals with the prob- 
lem regarding progress made in Germany, 
and especially in Bavaria, in the utili- 
zation of natural water power. Since 
1899 there has been in Bavaria a state 
hydrotechnical bureau, which has made 
systematic and thorough measurements of 
all the river districts. Certain results 
are, however, restricted only to about 
one-third of the kingdom, but they in- 
clude the rivers coming from the north- 
ern slope of the Alps. With reference to 
the Danube it has been determined that, 
as far as its course in Bavaria is con- 
cerned, its water power, inclusive of all 
Alpine tributaries, is about 1.9 millions 
horse-power. Of this only thirty-seven 
per cent, or 700,000 horse-power, could 
be converted into useful power. It is es- 
timated that the water power of the en- 
tire northern slope of the Alps is about 
six millions horse-power. 

Of the 700,000 horse-power available 
in upper Bavaria, so far only 75,000 has 
been utilized, or a little over ten per 
cent, while in Switzerland and in the 
Austrian Alps 350,000 horse-power, or 
fifteen per cent, has been obtained from 
the natural water power. Further de- 
velopment depends upon whether the 
electric power so obtained from the water 
forces can be employed profitably. Moun- 
tain railroads, which are especially 
adapted for the employment of “white 
coal,” can only be made profitable where 
the scenery is very attractive. The elec- 
trochemical and the electrometallurgical 
industries are most interested in such 
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power plants. The factories on the river 
Lech at the Rhine falls, ete., are illustra- 
tions. 

The rivers of the Bavarian Alps possess 
a considerable disadvantage compared 
with those of Switzerland and upper Aus- 
tria on account of the lesser height of 
their falls. The turbine industry has 
therefore been obliged to resort to pecu- 
liar methods in order to utilize the waters 
of rivers, where the fall is limited, in 
a satisfactory manner. 
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Telephone Mouth-Piece Abolished. 

It is reported by United States Consul 
Mahin, at Nottingham, England, that the 
British General Electric Company has 
devised a telephone instrument which has 
no mouth-piece. This is done to avoid all 
possibility of the transmission of disease 
by means of germs. The receiving and 
transmitting apparatus is combined in a 
small case shaped something like a watch, 
which is held continuously to the ear in 
speaking and listening. The transmitting 
microphone which is contained in this case 
is made so sensitive that it becomes un- 
pecessary to concentrate the sound waves 
upon it by means of a mouth-piece, as is 
ordinarily done. The person using the in- 
strument holds the receiver to his ear, and 
talks as though he were speaking to 
another person in the room. The general 
arrangement is similar to the common 
combined receiver and transmitter, except 
that the mouth-piece is omitted. 
> 
National Electric Light Association. 

It is expected that the proceedings of 
the twenty-eighth convention of the Na- 
tional Electric Light Association, held 
at Denver and Colorado Springs, Col., 
will be ready for distribution about No- 
vember 20. ‘The papers, reports and dis- 
cussions presented at the conventions of 
this association are now so voluminous 
that they can no longer be bound in one 
volume, and, following last year’s prece- 
dent, the proceedings will be issued in 
two volumes, the second volume contain- 
ing the question box and “wrinkles,” 
which alone comprise over 700 pages. 
< 
New Power Plant for United States 

Capitol, Congressional Library 


and Congressional Office Build- 


ings. 

Bids were received September 30 by 
the department of the interior, Mr. 
Elliott Woods, superintendent United 
States Capitol building and grounds, for 
a complete heating, lighting and power 
plant for what is called the Congressional 
buildings in Washington, D. C., com- 
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prising besides the Capitol proper, the 
Library of Congress, and the two new 
office buildings for the Senate and House 
of Representatives. 

The work to be done consists of the de- 
signing of a complete 8,000-kilowatt 
power-house with substations in the four 
buildings and with the necessary electric 
and steam transmissions between power- 
house and substations, and of the furnish- 
ing of the necessary material and labor 
for the erection of the complete plant, 
which is to be turned over to the govern- 
ment ready to be put into operation 
within one year and six months from the 
date of signing the contract. 

The specifications are drawn in general 
terms only, the object being to have the 
contractors propose such plant as they 
consider to be best for the purpose, con- 
sidering first cost, efficiency, durability, 
simplicity of construction and ease of 
operation. 

The general plan provides for a power- 
house containing sixteen boilers of not 
less than 520 horse-power each, with suit- 
able superheaters and mechanical stokers, 
four alternating-current electric gen- 
erators of 2,000 kilowatts each, with 


corresponding engines, either of the re- 
ciprocating or the turbine type, and all 
the necessary auxiliary apparatus such as 
condensers, pumps, feed-water heaters, 
crane, switchboard, ete., and the required 
piping and wiring between the different 
pieces of machinery. Then there will be 
a substation in each of the four buildings 
mentioned above, and each substation is 
to contain a prescribed number of trans- 
formers and rotary converters, with a 
total capacity of about 6,500 kilowatts, 
and the necessary switchboards. Finally 
there will be a very complete system of 
underground conduits containing a set of 
electric cables as well as the necessary 
piping for supplying heat to the four dif- 
ferent buildings. One of the clauses of 
the specification stipulates that every piece 
entering this plant shall be the very best 
of its respective kind, and the installation 
as such is to be made a model plant in 
every way. 

Nineteen bids have been received vary- 
ing from $850,000 to $1,200,000. These 
include a number of alternative bids 
from several companies. 

To consider the bids a committee was 
authorized and has been composed as fol- 
lows: Colonel Charles S. Bromwell, 
Corps of Engineers, United States Army. 
chairman; C. P. Gliem, chief electrical 
engincer United States Capitol; Dr. S. W. 
Stratton, chief Bureau of Standards; 
Charles Titlow, chief engineer Library of 
Congress; Richard Harding, electrician 
Library of Congress; Professor S. H. 
Woodbridge, Institute of Technology, 
Boston, Mass. 

This committee is meeting almost daily 
to look into the advantages of the various 


proposals. 
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GUARDING AGAINST ELECTROLYSIS OF 
UNDERGROUND PIPES. 


BY PUTNAM A. BATES. 


Although during the past ten or fifteen 
years a number of damage suits have re- 
sulted in the payment of large sums of 
money to certain water companies of this 
country and England to liquidate damages 
to their systems, due to the mechanical 
weakening and consequent failure of hy- 
drants, water mains, service pipes, ete., 
from electrolysis, it is noticeably true that 
only occasionally does one find that any 
precaution is taken. by water companies to 
avoid a repetition of the experience of 
others in this direction. 

A very small amount of time spent by 
the owners of electric light, or more espe- 
cially railway companies and water com- 
panies, which serve the same territory, in 
consideration of this problem before their 
respective systems are laid out and in- 
stalled, might be all that would be neces- 
sary to prevent this needless damage and 
result in the saving of considerable money 
and much bitter feeling. - 

An examination of the conditions exist- 
ing in water systems which have been in- 
stalled for a considerable length of time, 
and which were put in without regard to 
the possibility of damage from this cause, 
is likely to show most astonishing results, 
and it might not be a bad plan for water 
companies located in the vicinity of elec- 
tric lines to test their systems from time 
to time to satisfy themselves as to whether 
they are in a position of danger or safety. 

The chance of danger varies so with the 
local and climatic conditions that it is 
almost impossible to lay down rules which 
would be proper for all installations. It 
is likewise true that conditions indicated 
from tests made at one season of the year 
do not necessarily hold good for others. 
Therefore, to get a comprehensive idea 
of the situation in any one case it is neces- 
sary to study the problem from the stand- 
point of the particular installation in ques- 
tion, and to conduct the tests under the 
extreme as well as the average conditions. 

The writer had occasion recently to 
make some exhaustive tests on a water 
system of one of the larger suburban 
towns lying just beyond the outskirts of 
New York city, the object of the investi- 
gation being to determine the conditions 
prevailing in that town with regard to the 
presence of leakage currents from the 
grounded circuit of the local traction 
company, operating an overhead trolley 
system with grounded return, and whether 
such currents, if they were found to exist, 
followed such a path, and were of such 


ELECTRICAL REVIEW 


volume as to cause damage to the pipes of 
the water company by electrolytic action. 

Electrolytic action will take place wher- 
ever a current of electricity leaves a con- 
ductor which is capable of being oxidized 
(such as. cast or wrought iron, or lead 
water pipes) and passes into some other 
conducting medium in the presence of 
more or less dampness, except in cases 
where the current passes directly from 
one metal conductor to another by direct 
metallic contact. . 

Thus it will be found that wherever a 
current of electricity leaves a line of water 
pipe and passes into the surrounding 
earth or water, either to follow some other 
path or to return to the pipe after passing 
some obstacle offering electrical resist- 
ance, such as an imperfect joint, more or 
less electrolytic action will be taking place, 
depending upon the volume of current 
leaving the pipe. This electrolytic action 
will result in the corrosion and more or 
less rapid eating away of the pipe at the 
point where the current is leaving, which 
will in time cause the pipe to fail. 

The results of the above-mentioned tests 
made by the writer to determine the pres- 
ence and direction of flow of leakage cur- 
rents between the tracks and power-house 
of the trolley company and the gas mains, 
water mains, hydrants and service pipes 


showed the following conditions: 
Volts. 
1. Between gas main and trol- 
TOV LOCK aids koruna 
2. Between water pipe for hy- 
drant No. 36 and trolley 
TRACK sides E aks 
3, Between hydrant No. 31 
and trolley track........ 
4. Between hydrant No. 31 
and gas lamp-post (lamp- 
. post positive)........... 
5. Between hydrant No. 31 
and sewer manhole (hy- 
drant negative)......... 
6. Between hydrant No. 24 to 
trolley TAME joie aornie-aaracatas 
7. Between hydrant No. 24 and 
gas lamp-post (gas lamp- 
post positive)........... 
8. Between hydrant No. 19 and 
-7 ~ trolley atl ssc cic bans «as 5 
9. Between hydrant No. 10 and 
trolley ‘Tail.c..s...2s4 
10. Between hydrant No. 6 and 
end of trolley rail....... 
11. Between hydrant No. 3 and 
sewer pipe, where latter 
enters salt water bay in- 
let near-by.............. 
12. Between hydrant No. 28 and 
trolley rails ............ 
13. Between trolley rails and 
river running into above- 
mentioned bay inlet...... 
14. Between hydrant No. 30 and 
trolley rails ............. 2.5 to 4 


Voltmeter used for tests was a Weston 


0 to 0.€ 


1.5 to 6 
1.6 


0.9 to 1 


1.1 


3 to 4 


0.6 
3.5 
4 to 11 


4.5 


1.0 
2.9 


2.5 


37 


Q-15-volt instrument having a resistance 
of 1,357 ohms. 

Tests were made between the hours of 
10 a. M. and 6 P. M., under ordinary con- 
ditions as found daily. 

The actual difference of potential at the 
time of these tests were made between the 
minimum of 0.3 volt (which was the 
smallest amount which could be read with 
certainty on the instrument) and a maxi- 
mum of eleven volts, depending upon the 
location of the point where readings were 
taken, amount of current taken by, and 
the position of the various trolley cars at 
the time when the test was made. 

These results indicate that a current of 
electricity of varying amount (depending 
upon the physical condition of the ground 
and the amount of current being used by 
the trolley cars at the moment) was leav- 
ing the trolley rails and finding its way 
into and along the pipes of the water com- 
pany, traversing that path until it could 
find a point of low resistance at which to 
leave the water system and go to earth, to 
return again to the source from which it 
emanated. 

Having determined these points, it still 
remained to ascertain as nearly as possible 
the volume of these leakage currents, as 
it is this alone which fixes the amount of 
damage which such currents are capable 
of doing. This was a much more difficult 
point to settle owing to various electrical 
and physical conditions beyond our con- 
trol, but it was found possible to make a 
test on a loop of pipe running from hy- 
drant No. 41 to hydrant No. 2, and also 
on a loop feeding hydrants Nos. 4, 40 
and 9. 

In each of these loops a current was 
found of such volume as would be capable 
of causing rapid deterioration of the pipe 
if physical conditions were such as to 
cause that current to leave the pipe in a 
restricted area. If, however, as may be 
the case, this current is leaving the pipe 
throughout a considerable area, it is prob- 
able that the damage being done by elec- 
trolytic action would not be sufficient ma- 
terially to affect the life of the pipe at 
these points. 

In order to determine as nearly as pos- 
sible the total amount of current entering 
the water system due to the leakage from 
the rails of the trolley road, still another 
test was made. - | 

Although this test was conducted be- 
tween 11.30 A. M. and noon of Monday, 
August 22, when the load on the trolley 
system was at its minimum, with the ex- 
ception of the time when the road was en- 
tirely shut down, it was found that a cur- 
rent of very considerable magnitude was 
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leaking from the trolley rails into the 
water mains. This current was of such 
volume, even at that time of the day, as to 
be capable of doing very considerable 
damage, and during the busy hours of 
morning and evening the current would 
naturally be even greater. 

This current was found to be continu- 
ous all during the time of test, although 
it showed the characteristic fluctuations 
of the trolley current caused by the varia- 
_ tion in the power consumed by the trolley 
cars in operation at the moment. 

Although the total leakage current was 
of considerable magnitude, the currents 
leaving the two loops of pipe mentioned 
above were not of very great volume. 
They, however, are, without doubt, of suff- 
cient magnitude to do considerable dam- 
age if the local conditions should be such 
as to cause these currents to leave the 
pipe in a restricted area, as I have already 
stated. Such a condition might arise at 
any time due to some portions of the pipe 
surface offering an easier exit for the cur- 
rent than others, or due to a leak in the 
pipe forming a small stream which might 
work its way to the near-by bay inlet and 
thus form a low-resistance path for the 
electric current through the earth and 
cause the current to be concentrated at 
this point. This same condition might 
arise from sub-surface streams crossing 
the pipe line, or at points where the pipe 
passed in a short distance, from compara- 
tively dry earth into damp or wet earth, 
such as marsh lands. Again, this condi- 
tion might be brought about by a joint in 
` the pipe line, over which the current was 
flowing, offering more resistance to the 
passage of this current than the surround- 
ing soil, which is @ very common occur- 
rence, in which case the current would 
leave the pipe at the joint to reenter it 
further on. 

One of the most interesting points 
brought out by the test referred to, and 
the careful investigation which followed 
same, was that wrought iron and lead 
pipes forming the service connections to 
buildings taking water from city mains 
are more susceptible to electrolytic action 
than the cast-iron water mains themselves, 
and being so much smaller are rendered 
useless in a very much shorter time than 
the large mains would be by the same cur- 
rent. 

There is a physical reason for the lesser 
susceptibility of the cast-iron pipe to this 
electrolytic action, and it is to be found in 
the method of its manufacture and finish. 

In casting these pipes the molten metal 
fuses the sand immediately surrounding 
it, and upon cooling this fused sand forms 
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a silicious or glassy coating over the sur- 
face of the pipe. While this coat is ex- 
tremely thin, and is not uniform in its 
nature, it offers an appreciable resistance 
to the passage of electric current either 
into or out of the pipe, and this partial 
insulation of the pipe surface is often 
added to by a coating of asphaltum paint 
applied to the outer surface of the pipe. 

Wrought-iron and lead-surface pipes, on 
the other hand, have no such protecting 
coating, and as they are usually secured to 
the street mains by a screw joint or wiped 
joint, the electrical connection between 
the two pipes is excellent, and if one or 
more of these service pipes are located 
near some point where the current tends 
to leave the mains, it will be found that 
the current has used them as an exit, and 
they will therefore sooner or later be ren- 
dered unserviceable by the electrolytic cor- 
rosion caused by this current. 

It was found upon investigation of this 
particular water-pipe system that some 
few of the lines of pipe are so situated 
with respect to the trolley tracks and earth 
of high resistance that the path of least 
resistance for the current is through the 
service pipes thence into the surrounding 
soil. 

The leakage currents which by test 
were found to traverse the pipes of this 
water system, from their very nature de- 
pend upon the amount of current taken 
by the trolley cars, and while this trolley 
current was not very heavy during the 
time these tests were made, an increase in 
the traffic of the trolley line with other 
conditions remaining the same would 
cause a corresponding increase in these 
leakage currents, so that in time these 
stray currents might become of such mag- 
nitude as to cause much serious damage to 
the property of the water company. 

As a result of the tests and investiga- 
tion herein referred to, it may be stated 
that the following facts were disclosed 
with respect to this narticular system : 

1. That a leakage of electric current 
from the rails of the trolley company does 
exist. 

2. That this leakage current enters the 
pipes of the water company and after 
passing along these as conductors, leaves 
the pipes and passes into the surrounding 
earth in places where low resistance is 
offered. 

3. That this current is of sufficient 
volume to cause very appreciable damage 
to the pipes. 

4. That this damage will be more ap- 
parent in the small service pipes than in 
the mains, partly because the amount of 
metal in them is so much less and partly 
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because they form an easier exit for the 
current on account of their physical struc- 
ture. 

A conclusion which the writer has 
found to be frequently demonstrated and 
which is apt to be overlooked, is that a 
water-pipe system may seem to be prac- 
tically everywhere positive to the trolley 
rails and yet be in a dangerous condition. 
The reason for this is simple enough if 
one gives it a little thought, yet tests have 
been reported as showing a safe condition 
when the current was actually leaving the 
pipe at a point which could not well. be 
tested from the surface, and would re- 
enter further on, making the next hydrant 
or exposed point indicate a positive rela- 
tion to the trolley system. 

-Much time and money have also from 
time to time been spent for tests which 
have resulted in reports being rendered 
that a safe condition existed when serious 
damage was actually taking place, owing 
to the fact that the tests showed a leakuge 
current of an extremely low potential, no 
effort being made to determine its volume. 

Water companies will do well to safe- 
guard themselves in this matter, as it is 
easier to arrange to prevent the difficulties 
incident to electrolysis than to overcome 
them if they exist. 

Monument to Zenobe Gramme. 

A monument to Zenobe Gramme was 
unveiled at Liege, Belgium, on October 7. 
The monument has been placed at the 
entrance to the new Fragnée bridge. It 
comes from the chisel of the Belgian 
sculptor, Thomas Vincotte. On account 
of the bad weather, the formalities of 
unveiling were conducted in a large hall 
of the exposition buildings. The cere- 
inony was presided over by M. Gustave 
Francotte, minister of industry and labor 
Among those in attendance was M. 
(;ramme’s widow. 

Addresses were delivered by M. Nyst, 
who, on behalf of the association which 
had erected the monument, presented it 
to the city of Liege. M. Kleyer, burgo- 
master of Liege, on behalf of the city, ac- 
cepted the monument. 

Other addresses were made by M. Fran- 
cotte; M. Eric Gérard, director of the 
Institute Electrotechnique Montefiore; bv 
M. E. Hospitalier; by M. A. Habets, 
president of the Alumni Association of 
Engineers of L’Ecole de Liege; bv M. 
Leon Janssen, president of Union 
Internationale des Tramways; by M. de 
Bast, president of the Alumni Association 
of Engineers of the Institute Montefiore; 
by M. E. Javaux, director of the Gramme 
company, and others. 
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The American and Canadian Channels of Niagara Falls. 


lar cliff behind the American falls 

dried in the sun, and the channel 
between the New York bank of Niagara 
river and Goat island lay bare. Such was 
the result of a strong east wind that piled 
up the water at the head of lake Erie, and 
lowered its outlet by at least three yards 
many years ago. Meantime the roar of 
the Horseshoe falls was as loud as ever. 


Nie ai stopped. The perpendicu- 
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By Alton D. Adams. 


feet. White caps mark these breakers, but 
the water is so deep that no part of the 
ledge that forms the river bed appears. 
In the opposite direction, toward the New 
York bank, the inner channel narrows to 
only 370 feet, and the white foam of the 
rapids is broken at short intervals by the 
black heads of projecting rocks. So 
shallow is this American channel, and so 
numerous the ledges that break the sur- 
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between the head of Goat island and the 
crest of the falls, the total width of the 
divided water channel is some 460 feet. 
The level of Niagara river is about 
forty-nine feet higher at the head of Goat 
island than at the crest of the American 
falls, and about fifty-five feet higher than 
the crest of Horseshoe falls. In other 
words, not only is the channel between 
Goat island and the Canadian bank much 


RAPIDS IN NIAGARA RIVER ABOVE AMERICAN FALLS. 


The peculiar formation of the American 
and Canadian channels that led to the 
happening just recorded has an important 
bearing on the effect of further diversions 
of water above Niagara falls. 

Stand in that bit of primeval forest on 
the upper end of Goat island and look on 
either hand. Toward the Canadian bank 
you will see the upper line of breakers 
crossing the river to the head of the Duf- 
ferin islands, a distance of some 3,300 


face of the water flowing over it, that 
great timbers and tree trunks, perhaps 
from northern Minnesota or the wilds of 
upper Canada, may often be seen wedged 
among the breakers. 

Goat island is some 2,600 feet long ex- 
clusive of the talus at its lower end, and 
the channel between the island and 
the New York bank gradually widens to 
about 1,000 feet at the crest of the Ameri- 
can falls. At Bath island, about midway 


wider and deeper than the American chan- 
nel, but the descent of the former is six 
feet greater than that of the latter. As 
the American channel near the head of 
Goat island has only ten per cent of the 
combined width of the channels on both 
sides of that island, it seems that the 
Horseshoe falls should receive about 
ninety per cent of the entire discharge of 
Niagara river, other factors being equal. 
But the greater depth of the channel on 
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the Canadian side, and its more rapid 
descent, tend to give the Horseshoe falls 
more water than the relative widths of 
the two channels would indicate. 

Just what the normal depth of water is 
between Goat island and either the New 
York or the Canadian bank of the river 
can not be stated with certainty, but haply 
a ship drawing sixteen feet of water went 
over the Horseshoe falls some years ago, 
thus showing t'at the depth there reaches 
this figure at least. In building its coffer 
dam at a distance of 400 to 500 feet from 
the Canadian bank of the river and among 
the cascades, the Electrical Development 
Company, of Toronto, encountered depths 
of water up to twenty-four feet. No such 
depths of water can be expected on the 
New York side of Goat island, as is indi- 
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at the velocity of 22.2 feet per second, the 
depth on the basis just named is one foot, 
but there is no doubt that the actual ve- 
locity is less than this and the depth of 
water correspondingly greater. A descent 
of forty-nine feet in the length of 2,400 
feet along the channel above the Ameri- 
can falls would give a velocity that could 
be approximately calculated if the slope 
of the channel bed was uniform and its 
width constant, but neither of these con- 
ditions is. present. ‘The channel widens 
from about 370 feet a little below its 
upper end to 1,000 feet at the crest of the 
falls, and its descent is largely made over 
a series of cascades. Both of these condi- 
tions tend to retard the current. An 
illustration of the comparatively large 
descent in short portions of the American 
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steel pipe of the Ontario Power Company, 
which runs from the forebay at Dufferin 
island to a point on the cliff near the 
former site of Table rock, and directly 
above the new power-house near the foot 
of Horseshoe falls. This pipe is some 
6,200 feet long, has an internal diameter 
of eighteen feet, and its centre line drops 
twenty-eight feet in this length. It is 
computed that a velocity of fifteen feet 
per second will be maintained in this pipe 
with a friction loss of somewhat less than 
the twenty-eight-foot head between its 
upper and lower ends. Taking the velocity 
of the water at the crest of the American 
falls at ten feet per second, as a rough es- 
timate, which corresponds to 6.8 miles 
per hour, the resultant depth of water is 


2.22 feet on an average, along the 1,000 


View or BED or NIAGARA RIVER LAID BARE By COFFER Dam. 


cated by the numerous projecting rocks 
and the lodgment of tree trunks along 
that channel. According to the reports of 
United States engineers, the total normal 
discharge of Niagara river is 222,900 
cubic feet per second, and if one-tenth of 
this volume goes over the American falls 
the rate of discharge along the channel 
between Goat island and the New York 
bank is 22,200 second-feet. With a crest 
line 1,000 feet long at the American falls 
the discharge just named reduces to 22.2 
cubic feet of water per second across each 
foot of this length. The depth of water at 
the crest of these falls thus depends on its 
velocity. If the water flows over the crest 


channel may be noted at Bath island. 
This island is only about 500 feet long, 
but before it was taken as a part of the 
New York state reservation it had been 
the site, since 1825, of a paper mill which 
operated with wheels of 400 horse-power 
capacity, and turned out 10,000 pounds 
of paper daily. For operating these 
wheels the only head of water obtainable 
was that corresponding to the fall in the 
channel along the shore of the island. In 
a smooth closed conduit with a length 
equal to that of the American channel a 
friction head equal to the descent of that 
channel would maintain a very high ve- 
locity. An example of this sort is the 


feet of crest line, if the above estimate of 
the rate of discharge down the American, 
channel is correct. While the water is 
deeper at some points than at others 
along the crest of the American falls, it 
seems that the depth there is much more 
nearly uniform than it is along the 
Horseshoe falls. At these latter falls the 
deepest water is in the bend of the horse- 
shoe, as is shown by the fact that reces- 
sion goes on there much faster than at 
any other point, because only a narrow 
shelf of the hard overhanging limestone 
that forms the river bed can withstand 
the pressure above it. In contrast with 
the American channel, that between Goat 
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island and the Canadian bank narrows 
from 3,300 feet in width on a line through 
the head of that island, to only about 
1,350 feet from point to point of the 
Horseshoe falls across the gorge. Meas- 
ured on the crest line these falls are 
about 2,700 feet long. 

Thus while the series of cascades that 
lead down past Goat island to the brink 
of the American falls increase to about 
2.7 times their width at its head, the 
Canadian channel narrows by sixty per 
cent between the upper line of breakers 
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hundred feet below the head of Goat 
island, has a velocity of ten feet per 
second, and if the normal discharge rate 
down this channel is 22,200 second-feet, 
the average depth of water along its 370 
feet of width is six feet. With a known 
depth of water as great as twenty-four 
feet in parts of the Canadian channel, it 
is evident from the above facts that diver- 
sions at Chicago for its drainage canal, at 
Georgian bay for the Trent system of 
canals, at ports Maitland and Colborne 
through the Welland canal, and by the 
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ing manner, insomuch that the universe 
does not afford its parallel.” 

In its course of 3,000 feet over the cas- 
cades above the Horseshoe falls Niagara 
river descends fifty-five feet. With 222,- 
000 cubic feet per second as the total 
normal discharge of the river, and with 
ninety per cent of this discharge going 
down the Canadian channel, the volume 
there is 199,800 cubic feet per second. 
This volume of water falling fifty-five feet 
does work at a rate of somewhat more than 
1,370,000 horse-power, or more than twice 
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and the crest of Horseshoe falls. So, 
again, the crest line of the American falls 
is 2.7 times the width of their channel 
near the head of Goat island, while the 
crest of the Horseshoe falls is eighty-two 
per cent as long as the upper line of break- 
ers. A result is that water flowing in the 
American channel is spread out thin as it 
nears the cataract, while the discharge 
over the Horseshoe falls is so concen- 
trated that the two mighty sheets of water 
at the bend of the horseshoe almost touch 
each other before they reach the pool 
below. 

If the water in the narrowest part of 
the American channel, which is several 


canals, pipe lines and tunnels between the 
upper Niagara river and the gorge, may 
be carried far enough to lay bare the 
American channel and dry up its cataract, 
while a lusty discharge still goes over the 
Horseshoe falls. 

Mystery hangs over the Canadian chan- 
nel. No bridge spans it. No boat 
has ever crossed it. None of the 
many unfortunates that have made its 
fatal descent has returned to describe its 
breakers. To-day its greater portion re- 
mains as unexplained as when Father 
Hennepin, in 1679, first saw that “great 
and prodigious cadence of waters, which 
falls down after a surprising and astonish- 


the ultimate capacity of all the electric 
plants under construction about the falls. 

This great power is expended in break- 
ing and grinding up the hard limestone 
of the river bed. Results of this work of 
the water were exposed to view by the 
building of coffer dams outside of the pro- 
posed intake works of the Ontario Power 
Company at the Dufferin islands, and of 
the Electrical Development Company a 
little further down stream, near the shore 
of Queen Victoria park. By the coffer 
dam of the former company some twenty 
acres, and by that of the latter company 
about twelve acres of the river bed were 
for the first time laid~bare to the; view of 
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man. Not only was the bed rock found 
to be much fissured and worn into peculiar 
hummocks and pot holes, but great frag- 
ments of the limestone ledge, measuring 
one to several yards in each dimension, 
were found loose on the bottom, as may be 
seen from the views herewith. This quar- 
rying by the water in the river bed is 
pushing the rapids as well as the falls 
back toward lake Erie. By these opera- 
tions along the shore of Queen Victoria 
park the first accurate data as to the depth 
of waterin the Canadian channel have been 
obtained. The ship drawing sixteen feet 
of water that went over Horseshoe falls 
merely established the existence of at least 
that depth, but the construction of the 
coffer dams has shown that this figure is 
much less than the maximum. From the 
head of Niagara river at Buffalo to within 
a mile of the falls the deepest part of the 
channel has about twenty feet of water. 
The intake piers of the Ontario Power 
Company, which run out into the channel 
to a point distant about 450 feet from the 
Canadian bank, just above the Dufferin 
islands, reach a depth of fourteen feet of 
water. Low-water level in the river at 
these intake piers is 553 feet above tide, 
and the bed rock beneath has a level of 
about 539 feet. About 800 feet down 
stream from the upper line of breakers 
the river level is some 540 feet outside of 
the forebay of the Ontario Power Com- 
pany. In order to construct its works, the 
Electrical Development Company carried 
a crib coffer dam with a length of 2,150 
feet out into the river to a distance of more 
than 500 feet from the natural shore line 
in Queen Victoria park. Near its outer- 
most part this coffer dam reached a depth 
of twenty-four feet of water, and a bed- 
rock level of 515 feet above tide. At this 
point the surface level of the river was 


thus about 539 feet, and the location was - 


between the first and the second cascade. 
Below this cascade, about 450 feet from 
the original shore line, the depth of water 
was nineteen feet. So strong was the cur- 
rent between the two points just men- 
tioned that it was found necessary to give 
the stone and timber coffer dam a total 
thickness of forty feet, with six feet of 
clay puddle in between its two sections. 
At various points off the shore of Queen 
Victoria park the velocity of the river 
current was found to be eight to seven- 
teen feet per second. 

Though that part of the river between 
Goat island and Queen Victoria park is 
known as the Canadian channel, quite a 
portion of this area is within the United 
States. The upper line of breakers, 
which strikes Goat island a little above 
the Three Sister and Little Brother 
islands, intersects the international boun- 
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dary line, as fixed by the treaty of Ghent, 
at a point about 1,200 feet from the first 
of these islands, so that fully one-third 
of the channel at this point belongs to the 
state of New York. As the boundary line 
goes down the rapids it draws nearer to 
Goat island, and the intersection of the 
boundary with the crest of Horseshoe falls 
is only 470 feet from the Goat island 
shore. In the bend of the horseshoe, 
where the water is deepest, the point of 
greatest recession on the crest line is only 
200 feet on the Canadian side of the inter- 
national boundary. This point is also 
about 730 feet from Goat island and 1,200 
feet. from the Canadian bank. From these 
figures it may be seen that the government 
of New York has ample opportunity to 
grant rights for the diversion of water 
from the Canadian channel. To do this 
it would be necessary to construct intake 
works either at the head of or along the 
side of Goat island, next to the Canadian 
channel, but it may be only a short time 
hefore New York is ready to take this 
step. Inspection of a map of the falls 
shows that the Three Sister and Little 
Brother islands afford an excellent site 
for an intake and power-house, and one 
where an indefinite amount of water 
might be diverted from the . Canadian 
channel, since this chain of islands pro- 
jects about 600 feet into it from a point 
near the head of Goat island. From this 
chain of islands a tunnel about 2,200 feet 
long might discharge either at the foot of 
Goat island or behind the Horseshoe falls. 
More than this, the strip of river channel, 
several hundred feet wide, between the 
Three Sister islands and the crest of 
Horseshoe falls, along the shore of Goat 
island, is quite shallow, and might furnish 
sites for several large power plants in its 
length of 2,000 feet. 


The University of Wisconsin, Madi- 
son, Branch of the American In- 
Stitute of Electrical Engi- 
neers. 

The work of the University of Wiscon- 
sin, Madison, branch of the American In- 
stitute of Electrical Engineers, is to be 
carried out along the lines previously fol- 
lowed, namely, to hold meetings each 
week at the engineering building of the 
university, the papers at these meetings to 
be presented and discussed by graduate 
students and a limited number of senior 
students in the electrical engineering 
course. In addition to these meet- 
ings, once each month the papers 
read at the New York meetings of 
the Institute, together with original 
papers, are taken. up and discussed 
in a general] meeting of the engineers of 
the city, such meetings being held at the 
rooms of the Doherty Electric Club, of 
the Madison Gas and Electric Company. 

Two student meetings have been held 
so far this year, and the following subjects 
discussed: “The Tantalum Lamp,” “A 
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New. Carbon Filament for Incandescent 
Lamps,” “The Secondary Standards of 
Light,” “The So-Called International 
Electrical Units,” “The Absolute Deter- 
mination of the Electromotive Force of 
Standard Cells.” 

On Thursday evening, October 26, the 
first monthly meeting of the branch was 


held, and the following officers elected for 
the ensuing year: chairman, H. H. 
Scott, superintendent of the Madison Gas 
and Electric Company; secretary, George 
C. Shaad, assistant professor of elec- 
trical engineering, University of Wiscon- 
sin; as a third member of the executive 
committee, F. M. Conlee, chief draughts- 
man with the Northern Electrical Manu- 
facturing Company. 

Before the business meeting the sub- 
jects of “Time Limit Relays” and “The 
Duplication of Electrical Apparatus to 
Secure Reliability of Operation” were dis- 
cussed. 


Submarine Cable Notes. 

A patent, No. 801,800, issued October 
10 to Sir Oliver Lodge and Dr. Alexander 
Muirhead, of Birmingham, England, says 
the Telegraph Age, relates to the trans- 
mission of signals through submarine and 
similar cables. The object of the inven- 
tion is to increase the rate of signaling. 
The inventor employs a condenser and in- 
ductance in series in a local circuit suita- 
bly proportioned in relation to each other 
as to give an oscillatory discharge. The 
current surges are conveyed to the cable 
either by reason of a part of the local 
oscillatory circuit being itself in series be- 
tween the cable and the earth, or inducing 
an oscillation in a conductor which is in 
serics. The surge used for signaling is 
sent on the depression of the key to dis- 
charge the condenser. ‘The recoil surge 
in the opposite direction is depended upon 
to effect a suitable curbing of the signals 
so as to enable a high rate of working to 
be maintained. l 

The same journal states that a despatch 
from Puget sound under date of October 
25, says the Sitka cable, laid last year by 
the government at a cost of a half million, 
is developing so many faults as to raise 
the question of relaying the entire line. 
Fault after fault has occurred. The 
cable-ship Burnside returned to Puget 
sound October 24 for coal after repairing 
two breaks. October 25 she departed to 
pick up the cable in the North Pacific 
ocean and splice it in two more places. 
The line has been out of service for a 
week and can not be used until the last 
two breaks are repaired. Use is thus pre- 
vented of the entire Alaskan telegraph 
service, including land and wireless lines. 
The Burnside has abandoned her original 
programme of winter work on the sound 
and the Alaskan coast for the purpose of 
keeping the Sitka line in operation as far 
as possible. 
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Electrical Supplies Needed in China. 
The opportunity for selling electrical 
supplies in China has been investigated 
by Special Agent Burrill, of the United 
States government. The result of this in- 
vestigation is given in part below, it being 
taken from a recent consular report. Mr. 
Burrill describes the little that has been 
done in China to introduce electrical ap- 
paratus, and he, in addition, gives some 
detailed information which would guide 
capitalists in seeking good investments 
and electrical engineers and manufac- 
turers of electrical apparatus in realizing 
the opportunities now offering in China. 

In discussing the demand for electrical 
installation and supplies in China it is 
probably unnecessary to say that at the 
present time its development and possi- 
bilities can not be covered in detail, but 
an outline of the opportunities already 
presented, the work accomplished, and the 
difficulties under which engineers and 
construction companies labor in obtaining 
their supplies and fulfilling their con- 
tracts may be useful in indicating to 
American electrical supply companies the 
desirability of investigating conditions 
with a view to placing experienced men 
here in charge of branch offices. 

China has enjoyed less development 
along civil and electrical engineering lines 
than any other country of its size and 
importance in the world and presents a 
field which has evidently appealed to Ger- 
man, British, and Japanese firms, for they 
are on the ground, although inefficiently 
represented and poorly equipped to handle 
a businesg which has offered and will con- 
tinue to present great possibilitics for our 
home engineers and manufacturers if thev 
will attack the proposition with the same 
energy and business ability that character- 
ize their operations and assure success in 
the United States. 

In Shanghai, under the title of elec- 
trical companies, there are only two firms 
(both British) in business, each carrying 
a stock and doing a class of work which 
in the United States would be called petty 
contracting. One handles as its chief 
source of income materials entirely for- 
eign to electrical work, while the other has 
at its head a man who, with the assistance 
of native employés, installs wiring for 
lights and bells in the smaller private 
homes in Shanghai and does work on 
electric fans and annunciators. I am in- 
formed that throughout the Chinese em- 
pire there is not a branch or agency of any 
of the large electrical supply companies of 
the United States, which tells the whole 
story. The customs duty of five per cent 
on machinery certainly can not be respon- 
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sible for this condition, and it is only ex- 
plainable by the assumption that the op- 
portunities for electrical work in the Far 
East are not sufficiently well known or 
appreciated by our home companies. 
There are three German firms in Shang- 
hai handling electrical supplies as a side 
line, and only one of these has made any 
marked success in this particular field. 
This company orders supplies from its 
home manufacturers only when needed for 
actual work, carrying in stock less mate- 
rial for its line of business than would be 
kept on hand by the small contractor or 
dealer in the United States. Their busi- 
ness is general in its character, and in 
their establishment, in addition to the 
limited stock of electrical supplies, may be 
found arms and ammunition, agricultural 


_and other machinery, piece goods, tobacco, 


cigars, and cigarettes. They also buy and 
sell goat and sheep skins and are, in fact, 
a general trading company, adopting elec- 
trical supplies as an incidental source of 
revenue. This description applies to the 
other German firms and is mentioned only 
to show how little attention is actually 
paid to a line in which exists great possi- 
bilities. 

At Tientsin some creditable electrical 
work may be found. Here the Tientsin 
Electric Light Company has installed a 
plant which is said to be paying satisfac- 
torily. It is also reported that a fran- 
chise for a trolley system has been granted, 
which work is soon to be begun. The pres- 
ent lighting plant contains three direct- 
coupled, high-speed engine sets; two driv- 
ing eighty-kilowatt generators, and one 
driving a forty-kilowatt generator. The 
street lighting for Tientsin comprises 
about 250 thirty-two-candle-power lamps. 

The best electrically equipped plant in 
China is at Shanghai, where there is a 
plant under municipal control. Here 
there has recently been granted a fran- 
chise for a modern electric railway sys- 
tem. 

Canton also has an electric light and 
power plant, which has just obtained a 
thirtv-year monopoly. At Hong Kong 
there is an electric street railway which is 
said to be paying well, and there is also a 
fairly satisfactory electric light and power 
plant. 

Pekin has an electric light plant, and 
Hankau is about to acquire an electric 
light and power plant, but is not yet pre- 
pared to support a street railway. There 
are a number of small isolated plants for 
light and power scattered throughout 
China, which will serve well as the first 


step in introducing more satisfactory 


plants. 
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One great trouble experienced in China 
is the lack of supplies. ‘There are no firms 
there carrying even a fair amount of 
stock, and there is constant complaint of 
delay in delivering goods. In contrast 
with this is mentioned the success which 
has been experienced by the Babcock & 
Wilcox Company, which has, in the last 
two years, placed over 11,000 horse-power 
in boilers in the ports along the coast. 

But little detailed information can be 
given which will be of any value. It is 
stated, however, that Chinese wiremen can 
be secured for about twenty-five cents a 
day, who do good work if they are prop- 
erly instructed and supervised. Poles are 
easily obtainable, and are not expensive. 
Although the boycott declared recently 
has collapsed officially, it is impossible to 
predict just what effect it will have until 
normal business conditions again prevail. 
It has produced a feeling of business un- 
certainty and timidity. Notwithstanding 
this, however, it 1s believed that Chinese 
authorities would not hesitate to entertain 
proposals for electrical construction, if 
such could be shown to be advantageous 
to the various municipalities, even though 
these proposals were made by representa- 
tives of American firms. 

-q 
Production of Platinum in 1904. 
A recent report prepared by Dr. David 

D. Day, of the United States Geological 
Survey, gives an estimate of the produc- 
tion of platinum in 1904. The war be- 
tween Russia and Japan is probably re- 
sponsible for the fact that the output of 
platinum in the United States increased 
from 110 ounces for the previous year, 
valued at $2,080, to 200 ounces in 1904, 
valued at $4,160. The price for platinum 
rose about ten per cent during the year. 
This led to much energy on the part of 
the eastern smelters of platinum in urging 
upon the placer miners of the West the 
advisability of saving platinum in clean- 
ing up the hydraulic mines. The in- 
crease thus brought about is interesting 
as showing what is possible in the United 
States in the future. In the opinion of 
Dr. Day, the outlook for the increased 
production for the year 1905 is good, not 
only on account of the increased price, 
but because of the investigation under- 
taken by the Geological Survey of the 
black sands of the Pacific slope. 

The world’s total supply of platinum 
for the year amounted to about 300 kilo- 
grammes, or 9,625 ounces, from South 
America, and 6,000 kilogrammes, or 192,- 
500 troy ounces, from Russia. No pro- 
duction of platinum from Australia is 


reported. 
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Electrical Notes from Europe. 


CENTRAL station of considerable 
A size is shortly to be erected at 

Marseilles. The City Gas and 
Electric Company has recently made a 
contract with the municipality as regards 
the construction of the new plant. The 
electric equipment is to be furnished by 
the Thomson-Houston Company from its 
Paris shops. The station will be located 
near the gas works upon the company’s 
property, and it is expected that it will be 
completed about the first of September of 
next year. The plant is laid out to con- 
tain six direct-coupled generating units 
of 1,000 kilowatts each, running at a fre- 
quency of twenty-five cycles, besides three 
smaller units of 300 kilowatts. The latter 
machines will have a higher frequency 
and will run at fifty cycles. Steam tur- 
bines of the Curtis system are to be used 
for operating the fifty-cycle groups. The 
turbines will have a vertical shaft and are 
to run at 1,500 revolutions per minute. 
The same system has already been em- 
ployed by the Thomson-Houston Company 
in France at Ailes and Nice, also at Lyons, 
and in a plant in Algiers. 


In Sweden a series of experiments is 
being carried out with a view of adopting 
the monophase electric system on the gov- 
ernment railroads should it prove all that 
is expected of it. The present tests relate 
to an 18,000-volt trolley svstem. The 
locomotive constructed for this purpose is 
to carry a main transformer of the oil- 
cooled pattern for lowering the voltage, 
and it will work in connection with a 
second transformer of like pattern. A 
number of tests will be made in the first 
place to find out what is the best operating 
voltage to use in the working of the lines 
under the various local conditions. The 
locomotive is of the twentv-five-ton type, 
and has two main axles, each containing a 
150-horse-power motor working at twentv- 
five cycles. Two locomotives can be 
coupled together and controlled from a 
single point. The locomotives use the 
pneumatic control system. 


At Drammen, Norway, a hydraulic sta- 
tion has been lately erected which presents 
many interesting features. It is one of 
the largest and best equipped plants in 
the country, and supplies a large amount 
of current to the town and the surround- 
ing region. The plant is operated under 
a forty-five-foot head of water, and the 
current is transmitted to the town of 
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Drammen on a twenty-mile overhead line. 
The current, which is generated at 5,000 
volts, three-phase by the machines, is 


‘raised by transformers to 20,000 volts for 


the line. In the suburbs of the town is a 
substation which lowers the voltage to 
4,500 volts. At present the station con- 
tains two alternators of the Oerlikon type, 
giving 700 kilowatts each, but two other 
machines are to be used before long having 
900 kilowatts capacity. These machines 
run at 214 revolutions and fifty cycles, 
and have a fixed field. 


An electric automobile fire engine of a 
new type has been lately put in operation 
in Vienna. The Lohner-Porsche firm 
constructed it on the same principle as to 
the electrical features as it has already 
applied to its automobile cars. The 
motor is of circular form, and each of the 
front wheels carries a separate motor, 
which forms the hub of the wheel. The 
battery is placed in the front part of the 
car body. The electric automobile carries 
a pump driven by a small petrol motor 
and a steam pump as well. Behind the 
front car is attached a second truck which 
contains the remainder of the apparatus 
for completing the fire engine. The elec- 
tric motors on the front wheels of the 
automobile are built for thirty-five horse- 
power each. The commutator lies at the 
outer periphery, and the whole is enclosed 
in a tight case of cylindrical form. On a 
single charge of the battery the car will 
make a thirty-mile run at a speed of 
twelve or fifteen miles an hour. 


Among the new projects for electric 
traction which have been presented in 
France we note the following: at Dijon 
the question of a new electric line from 
the city as far as the town of Gerney has 
been brought before the municipal council. 
The line will pass through a well-popu- 
lated region and will be of great advan- 
tage to a considerable number of suburban 
villages. A new line from Grenoble to 
Valence is under consideration, and at a 
recent congress of commercial syndicates 
a project for an electric road from the 
city to the latter town was presented and 
very favorably considered; the congress 
made the resolution to use its influence 
in having the line built as soon as possible. 
The project in question passes through the 
picturesque Vercors region, full of inter- 
esting sites. The first portion of the line, 
as far as Villard, has already been under 


consideration, and the plans have now 
been drawn up, so that it will no doubt be 
undertaken before long. The town of 
Saumur, in the region of the Loire river, 
will soon have an extensive suburban sys- 
tem. The minister of public works has 
recently authorized the city to proceed 
with the construction of the lines. In the 
East Pyrenees region the most important 
line will be the electric railroad which is 
to connect Villefranche with Bourg- 
Madame. This road lies through the 
mountainous country on the Spanish fron- 
tier, and will be of great advantage to this 
region. It is stated that the last section 
of the project has now been completed 
and nothing prevents the execution of the 
work, which is now only a question of 
time. The first part of the year will prob- 
ably see the work commenced on this line. 
It will be one of the most important elec- 
tric railroad systems of France. 


The “Uviol” lamp is a new form of mer- 
cury vapor lamp which is made by the 
Schott firm at its glass factory at Jena. 
Its name comes from the fact that it gives 
a considerable amount of ultra-violet ra- 
diation. Being made of glass, it is much 
less expensive than the quartz lamp which 
the Heraeus firm lately placed on the 
market. The spectrum of the new lamp 
goes as far as 253 u, which will give it a 
great advantage. It is made in the form 
of a glass tube some eight inches long, 
with a carbon piece fixed at each end, 
having a platinum wire sealed in the 
glass. The tube contains a certain quan- 
tity of mercury. At present these lamps 
are being manufactured in 110 and 220- 
volt patterns. With a current of two or 
four. amperes they are said to give about 
800 candle-power. 


The Allgemeine Elektricitits Gesell- 
schaft, of Berlin, has lately made a con- 
siderable addition to the Oberspree factory 
for the purpose of supplying standard 
coils and electromagnets for the trade. It 
is especially designed to turn out elec- 
tromagnets for use on the telegraph and 
telephone systems, and where possible the 
coils are to be standardized and made in 
series, so that the number of turns and 
the resistance of the coil are always the 
same. This will be of considerable value 
in connection with telephone and tele- 
graph work, seeing that a coil can always 
be replaced by another when repairs are 
made, without causing any disturbance in 
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the working of an instrument. The com- 
pany expects to go into this branch some- 
what extensively, and has already set up 
a number of special machines for making 
the electromagnets or coils. The factory 
will carry out all the operations, com- 
mencing with the drawing of the wire. 
insulating with silk or cotton, etc., and it 
is expected to make the armatures and 
cases of the magnets in the same shops. 


A new accumulator plate, patented in 
Germany bv Wehrlin, has a rather unusual 
feature in the shape of a metallic film 
which is used to protect the material from 
falling out of the plate. The patent 
specifies a plate consisting of a metallic 
receptacle provided with numerous and 
very narrow holes or slots which are filled 
with the active matter. Over the plate is 
placed a thin membrane formed of a metal 
which is not attacked by the acid. It has 
been shown in a number of experiments 
made by different persons that these 
membranes, which are extremely thin 
(0.001 millimetre), are sufficient to guard 
the substance of the plate and at the same 
time have the property of letting the elec- 
trolvte pass through. 


A number of electric traction lines on 
the monophase svstem are to be installed 
in Europe by the Westinghouse Electric 
Company. Among these we may mention 
an important line which is soon to be 
constructed in the central part of Italv. 
The line wilt run from Rome to Civita 
Castellana, and is to have a total length 
of thirty-two miles. It has a maximum 
grade of 7.2 per cent and the least radius 
of the curves is fifteen metres. On the 
greater part of the road, for a length of 
forty-eight kilometres, the 6,000-volt svs- 
tem is to be used, while a low tension of 
600 volts will be emploved for the rest of 
the line. A tvpe of motor car or locomo- 
tive of twelve tons weight is to be used 
here. The locomotive is to be equipped 
with two thirty-kilowatt motors, which 
will operate at 250 volts. The locomotive 
will form a train with trailers of eight 
tons weight, and the highest speed of the 
trains will be twenty miles an hour. 
Another new electric line which is to be 
equipped on the monophase svstem is the 
Bergamo-Valle Brembana road, for which 
the project has now been completed. Here 
the voltage on the locomotives will be 6.000 
volts, and each locomotive will carry four 
motors of fifty-six kilowatts. The loco- 
motive will be of the thirtv-ton type and 
the trains are to run at a speed of twenty 
miles an hour. 
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The recent official report upon the oper- 
ation of the Valtelline electric railroad in 
the north of Italy gives some interesting 
data as to the operation of these lines. 
The report was made by the general in- 


-spector of Italian railroads, before the 


government took over the Valtelline sys- 
tem. According to the figures which are 
here presented, the maximum amount of 
energy which is needed for the working 
of the lines is forty-six watt-hours per ton- 
kilometre, as measured upon the switch- 
board of the station. This includes the 
current for running the trains, for heating 


and lighting the cars, as well as the light- 
ing of the railroad stations and shops. 
During the last period the lines ran 
800,000 train-kilometres, which is equiva- 
lent to 11,500,000 axle-kilometres. The 
trains are usually made up of one motor 
car or locomotive of fifty-four tons and 
four or five trailers, having some seventy 
tons weight in all. 


A new method of utilizing the ends of 
burned-out arc carbons has been brought 
out by an Austrian engineer, Louis Ber- 
nard, who is at the head of the Brixen 
electric plant in the Tyrol. He finds that 
the pieces of carbon can be joined together 
by a cement made of water-glass so that 
they will form a single stick, and this 
can be used in the lamp and will burn as 
well as a new carbon. To join the pieces 
together it is only necessary to square off 
the ends so that they will make a good fit. 
The ends are coated with a cement which 
is made of a mixture of water-glass and 
finely powdered carbon. The pieces are 
pressed together lightly, and when the 
cement dries a very solid joint is formed. 
It appears that the electric resistance of 
the joint is not appreciable, and there is 
no difference in the working of the lamp. 
At the same time the prepared carbon is 
about as solid as a new one. 


A somewhat unusual method of operat- 
ing electric locomotives ie in use on the 
Montreux-Bernese Oberland road which 
passes through a mountainous region of 
Switzerland. The line is now using some- 
what heavier trains than were provided for 
in the first place, and two locomotives 
have to be coupled in tandem in order to 
draw the trains up the heavy grades of 
the road. Here it is necessary to avoid 
having the load on the two locomotives 
unequal, and to prevent this an ingenious 
system is used. On each locomotive are 
placed two ammeters, each of which shows 
the current of one of the locomotives. 
The motorman on the rear locomotive 
regulates the running according to the 
readings of the two ammeters, also by the 
signals which the man on the front loco- 
motive sends him. The signals are sent 
at the start and stop, also on changing 
from series to parallel connection of the 
motors. In this way there is no difficulty 
in securing an equal load on each locomo- 
tive. C. L. DURAND. 


Paris, October 31. 
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Extensive Use of Electric Lamps for 
a Temporary Display. 

For a “one night stand,” the electrical 
displav recently made at Dayton, Ohio, 
is worthy of note. It is no small job to 
put in the wiring and necessary apparatus: 
to carry out an illumination which com- 
prehends 400 acres in its scheme. This 
is what was done at Davton. The result 
was a fairvland of electrical wonders 
which attracted 35,000 people to the 
“world’s greatest garden party.” This 
party was given bv the Men’s Welfare 
League, an organization of factory em- 
plovés. 

Five days before the day set for the 
partv the electrical department of the 
National Cash Register Company set ten 
men to work to install the wiring in the 
trees and shrubberv on the country estate 
selected as the scene of the party. Tn 
putting in the apparatus there were used 
59,347 feet of wire of various sizes, 33,898 
candle-power in incandescent lamps, 3,300 
weather-proof sockets, 1,850 receptacles, 
six gallons of lamp coloring and fifty 
pounds of tape. Current for the decora- 
tions was furnished by the Dayton Light- 
ing Company, transformers being sta- 
tioned in various parts of the grounds. 
Current to operate twelve stereopticon 
lanterns used by lecturers was furnished 
bv the National Cash Register Companv’s 
plant. 

A dancing-platform, 70 by 80 feet, was 


‘lighted by 280 eight-candle-power and 140 


four-candle-power incandescent lamps. 
The main entrance to the grounds was 
lighted with 350 four-candle-power 
lamps. Eight large electric signs adver- 
tised refreshment booths within the 
grounds. 

Twenty-five thousand lanterns from 
Japan and 5,000 flower-lamps from Brus- 
sels were used in the decorations. Among 
the Japanese lanterns were thousands of 
celluloid globes, red, blue and yellow in 
color. These were hung together in great 
clusters, like bunches of grapes, and were 
swung from the limbs of the giant oaks, 
elms and maples that stand on the estate. 
Connecting the clusters were illuminated 
green vines. The trees appeared to bear 
clusters of enchanted fruit. The flower- 
lamps from Brussels were used on the 
shrubbery about the grounds and on the 
vines which clamber over the club-house. 
Each lamp was a flower—a rose, a chrys- 
anthemum or a lily. Every vine and shrub 
on the 400 acres bore showers of sparkling 
blossoms. Two miles of hedges formed a 
flaming framework for the féte. 
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A Converted Gas-Electric Lighting Station. 


The Citizens’ Gas and Electric Company, Lorain, Ohio. 


N THE small but efficient central 
i power station of the Citizens Gas 
and Electric Company, Lorain, Ohio, 
may be found an excellent example of the 
complete conversion from gas to electricity 
as a source of general lighting. The prem- 
ises now occupied by the electric plant 
was formerly devoted to the manufacture 
of consumers’ gas, which was distributed 
in the ordinary manner over the surround- 
ing local territory. It was finally decided, 
however, by the holding company that the 
distribution of gas and electricity (which 
latter had been previously generated in a 
small and inefficient plant) furnished un- 
necessary duplication of lighting equip- 
ment, and the gas plant was finally shut 
down, the building remodeled for the ac- 
commodation of electrical machinery, and 
the present electrical plant installed. This 
equipment has been in service about a year 
with excellent results. 

Four classes of service are maintained 
—municipal arc lighting, commercial arc 
lighting, private and commercial incan- 
descent lighting and commercial power. 
A considerable part of the central station 
business consists of light and power serv- 
ice to the adjacent sections of the Lorain 
Steel Company’s properties, which it 
serves with arc and incandescent lighting. 


Distribution for all these services is. 


exclusively by the alternating-current sys- 
tem. Three-phase, sixty-cycle current at 
2,200 volts is generated at the station. 
Lighting feeders are single-phase, the 
proper balancing of the two sides of the 
system being accomplished at the station 
by means of throw-over switches. Power 
circuits are run three-phase directly from 
the plant bus-bar. 

The most interesting feature of the 
plant is the use of gas engines for furnish- 
ing the power for all the service above enu- 
merated. Natural gas, obtained from the 
central Ohio fields at a cost of about 
twenty-five cents per thousand cubic feet, 
is now used for fuel purposes. Two large 
holders, which were formerly used in the 
gas works for storage purposes, have been 
put to use in a similar capacity for the 
gas engines, which largely enhances the 
general security against interruptions of 
service that direct-connection to the gas 
mains would not afford. In the accom- 
panying photograph a general view of the 
interior of the plant may be had. Two 
belted units are in service, each of 180- 
kilowatt capacity. 


Both engines are of the Westinghouse 
triple-cylinder single-acting type, with 
enclosed crank cases, furnishing splash 
lubrication for all the internal working 
parts. Operating on the four-stroke cycle 
with mixture of constant quality, the 
engine combines the most efficient work- 
ing cycle with the least complicated form 
of valve gear. The entire controlling 
mechanism may be seen near the flywheel, 
consisting of a centrifugal governor direct- 
geared to the shaft and directly connetted 
to the mixing valve above. Here the 
quantity of mixture sent to the cylinders 
is directly proportioned to the load upon 
the engine. To accommodate variations 
in the quality of gas, the mixture may be 


between them. That this system of syn- 
chronism is entirely adequate for the serv- 
ice is evidenced by the accompanying 
voltmeter chart. The slight fall in pres- 
sure at 6.45 Pp. M. is evidently traceable 
to rapidly increasing load and falling 
power-factor due to the turning on of arc 
lamps, both of which might readily have 
been corrected for by closer attention to 
the switchboard. 

An interesting feature of the plant is 
the method of providing cooling water for 
the cylinder jackets and exhaust valves 
at the engine. In a room adjoining the 
main generator room a one and one-half- 
inch vertical centrifugal pump, driven by 
a two-horse-power induction motor, is 
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changed when necessary, which is easily 
accomplished by two hand levers, one at 
the top and one at the bottom of the 
mixing chamber, each of which opens or 
closes the corresponding air and gas 
ports, according to the richness of the 
gas. The exact ratio is always indicated 
by an index attached to the levers. 

A centrifugal governor of great sensi- 
tiveness controls the speed of the engine 
through the mechanism above referred to. 
By slight adjustment of compression 
springs on the governor spindle it is pos- 
sible to raise or lower the speeds through 
a short range for bringing the generators 
into synchronizing and dividing the load 


constantly at work supplying the cooling 
water under a few pounds pressure. to the 
engines. The pump draws its supply from 
the water seal of the gas-holders, the sup- 
ply pipe being tapped in at the bottom of 
the holder. Hot water is delivered from the 
jackets at four equi-distant points in the 
top of the water seal, thus providing a 
fairly uniform temperature therein. The 
object of this arrangement is twofold: 
first, and most important, to keep the 
holder seals from freezing during the 
winter; and second, to obviate the neces- 
sity of purchasing city water for engine 
jackets. Fortunately, the rate of radia- 
tion of heat from the exposed surfaces of 
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the holders is ample during the summer 

for dissipating all the heat abstracted by 
the circulating water from the engine 
jackets. But even if the radiating surface 
was not quite sufficient to cool the water 
to the required temperature during con- 
tinuous full load on the plant, the storage 
of water would be ample for carrying the 
plant over the daily peak loads. During 
the summer the water to the central 
jackets can readily be cooled down to below 
115 degrees with continuous operation of 
plant. This is not the first case in which 
this cooling system has been put to use; 
yet it is by no means a general practice, 
and the success which has been obtained in 
this plant should prove instructive in 
. other plants similarly situated. 

Starting of the gas engines is accom- 
plished in the usual manner with com- 
pressed air, three tanks being located in 
the basement supplied by a small hori- 
zontal gas engine driving a four and one- 
half-inch by four-inch duplex Rand 
compressor, together with machine-shop 
tools. 

Two sources of current for the igniters 
are available. In starting, a four-cell 
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and feeder circuits. It is of interest that 
no trouble has been experienced in paral- 
leling the generators, even though they 
are belt driven. Both are of the Westing- 
house compensated type, and the aux- 
iliary windings are usually left in service, 


VOLTMETER CHART OF GaAs-ENGINE-DRIVEN 
CENTRAL STATION. 


thus assisting in the maintenance of uni- 
form potential on the system. 

The station operates on a regular 
twenty-four-hour service, each unit run- 
ning thirty-six hours without shutting 
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storage battery is usually used. This 
source is also always available in emer- 
gencies. In ordinary operation 125-volt 
current from the generator exciter bus is 
used, the current being restrained to 
about one and one-fourth amperes by in- 
candescent lamps in parallel. 

A standard 2,200-volt Westinghouse 
switchboard controls generators, exciters 


down. Thus, one unit is started at 5 P. mM. 
and runs until 5 a. M. of the second day. 
The following day No. 2 unit is started at 
5 P. M., and overlaps the period from No. 
1 until that unit is again brought into 
service. 

Barring a few minor difficulties en- 
countered at the starting of the plant. 
apparently no troubles have arisen from 
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wear and tear of actual service. The 
plant has been eminently successful, and 
furnishes a good example of the fact that 
a small gas-driven power station can be 
operated successfully and economically. 
The records of the plant show a gas con- 
sumption of not over ten cubic feet per 
horse-power-hour with variable load. It 
is now under the personal charge of Mr. 
F. C. Locke. 

The Citizens’ Gas and Electric Com- 
pany is financially affiliated with the 
Logan Natural Gas and Fuel Company, 
of Columbus, Ohio, and is under the gen- 
eral charge of Mr. William M. Welsh, 
chief engineer of the latter company. 


Chicago Electrical Show. 

Chicago is preparing for its first annual 
electrical show, which is to occur at the 
Coliseum, from January 15 to January 26. 
Samuel Insull, president of the Chicago 
Edison Company, is president of the 
Electrical Trades Exposition Company, 
which includes nearly seventy-five of the 
leading manufacturers of Chicago and 
vicinity. The remaining officers are as 
follows: Edward B. Ellicott, Ellsworth B. 
Overshiner and Charles E. Gregory, vice- 
presidents; John Jay Abbott, treasurer; 
Stewart Spalding, secretary. The direc- 
torate includes the above officers and 
George B. Foster, C. Edward Kohler, T. 
P. Gaylord, James Wolff, C. E. Mitchell, 
Homer E. Niesz and H. B. McMeal. 
Thomas B. Mercein is general manager, 
with offices in Monadnock Building. In 
the Coliseum there are 38,000 square feet 
available for exposition purposes. There 
will be wireless telegraphy, wireless rel- 
ephony, X-rays, electric typewriters, elec- 
tric refrigerators, appliances used in medi- 
cine, surgery and dermatology, electricity 
for heating and cooking, boats, automo- 
biles, trucks, street and railway trains, 
lamps, dynamos, motors, telephone and 
telegraph instruments, and other utilities 
and necessities to which the power is ap- 
plied, as well as many novelties. 


— -dl 


Transfers to Full Membership in the 
American Institute of Electrical 
Engineers. 

At a meeting of the board of directors 
of the American Institute of Electrical 
Engineers, held October 27, the following- 
named associates were transferred to full 
membership: Robert Jamieson Browne, 
Percy Holbrook Thomas, Norman Rowe, 
Charles Philo Matthews, Frank George 
Baum, George G. Grower, Robert Clay 
Jone, William Spencer Murray, Adelbert 
O. Benecke. 
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Electrical Patents. 


Carlo Turchi, of Ferrara, Italy, has 
patented in this country an apparatus 
for the simultaneous transmission of tele- 
phone and telegraphic currents over the 


SIMULTANEOUS TELEPHONY AND TELEGRAPHY. 


same line (801,936, October 17, 1905). 
The object of the invention is to en- 
able a “double metallic” telephone line, 
i. e., a telephone line composed of a 
wire for the outgoing and a second paral- 
lel wire for the return current, to be 
used effectively and advantageously as a 
conductor for the simultaneous transmis- 
sion of a telephonic current with another 
current, hereinafter called the “super- 
imposed current,” without interference 
between the two currents. The super- 
imposed current may be a telephonic, 
telegraphic, or high-potential continuous 
or alternating current. Some solutions 
of this problem have already been given 
by Ducousso, Pierard, Caihlo, Swensky, 
Barret, Jacob and Gaunt, but the present 
invention provides a new solution and is 
able to obviate many important practical 
difficulties presented more or less by the 
above solutions. In the embodiment of 
the invention, a double-metallic telephone 
line and telephone apparatus are pro- 
vided, a separator being connected across 
the two line wires. The separator com- 
prises two branches wound together in 
opposite directions on the same core in 
such way that the electrostatic capacity 
between the two branches is nil. Two 
additional coils are inserted in each of the 
branches, and a movable core, the latter 
and the additional coils forming a means 
of regulation by which the inductances 
of the two branches and of the two line 
wires are made equal. A branch tele- 
graph circuit with telegraphic apparatus 
leads to earth from a point of the sepa- 
rator-coil chosen between the two 
branches, the separator-coil being so con- 
structed and adjusted as to present no in- 
ductive resistance to the telegraphic cur- 
rent and an extremely high impedance to 
the telephone current. 

An invention relating to that class of 
alternating-current motors which are sup- 
plied with the commutators and brushes 
' which may be run at a nearly constant or 
synchronous speed from a two-wire cir- 
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cuit, has been patented by Robert Lun- 
dell, of New York, N. Y. (801,888, Oc- 
tober 17, 1905). The objects of the in- 
vention are, first, the construction of a 
motor which is made self-starting, with 
a great starting torque, and which may 
afterward be caused to run at a nearly 
constant or synchronous speed; secondly, 
a motor which may be caused to run at 
a nearly constant speed in either direc- 
tion; thirdly, a motor which will be abso- 
lutely non-sparking at the brushes when 
run under normal conditions. Briefly 
stated, the invention consists of a single- 
phase alternating-current motor, the 
armature of which is started to rotate in 
its field-magnet by the combined action 
of primary and secondary currents which 


ALTEBNATING-CURRENT MOTOR. 


are caused to flow through alternate 
groups of coils in the same armature- 
winding, in combination with means for 
short-circuiting all of the armature coils 
after the starting has been effected. 
Sixteen patents were granted on Octo- 
ber 24, 1905, to John S. Stone, of Cam- 
bridge, Mass., on space telegraphy. The 
following are examples of the inventions 
covered. One of these inventions relates 
to the art of transmitting intelligence 
from one station to another by means of 
electromagnetic waves without the use of 
wire to guide the waves to their destina- 
tions, and relates more particularly to sys- 
tems for receiving signals transmitted by 
such waves. The object of the invention 
is so to adjust the elevated conductor 
system of a wireless or space telegraph re- 
ceiving station 1elative to an associated- 
tuned or resonant-receiving circuit or cir- 
cuits that, first, a persistent train of elec- 
tromagnetic waves of predetermined fre- 
quency impinging upon the elevated con- 
ductor shall cause the associated circuit 
or circuits to respond energetically; that, 
second, a persistent train of electromag- 
netic waves of frequency other than the 
predetermined frequency impinging upon 
the elevated conductor shall cause the as- 
sociated tuned or resonant circuit or cir- 
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cuits to respond feebly, and that, third, 
abrupt or impulsive electric forces acting 
upon the elevated conductor shall like- 
wise produce but feeble response in the 
associated-tuned or resonant circuit or 
circuits. The first and second objects of 
the invention may be attained by giving 
the elevated receiving conducting system 
a pronounced fundamental of a frequency 
which is the same as that to which the 
associated-tuned or resonant-receiving cir- 
cuits are attuned. These objects may be 
attained by placing a suitable inductance 
or capacity in the elevated conductor near 
its connection to earth, if it is an earthed 
elevating conductor, or at the centre of a 
receiving conductor, if it be an unearthed 
conductor, as thereby the receiving con- 
ductor will be given a pronounced and pre- . 
determined fundamental, much as a 
stretched string may be given a predeter- 
mined and more pronounced fundamental] 
by the addition of a suitable load at its 
centre. If therefore the leading 
ductance or capacity added be made such 
as to give the elevated-conductor system 
a fundamental whose frequency is the 
same as that of the associated-tuned or 
resonant-receiving circuit or circuits, the 
first and second objecte of the invention 
will be realized. But this simple device 
is not sufficient to accomplish the third 
object of the invention, and for that pur- 
pose it is necessary to give the elevated 
conductor natural periods of vibration 
whose frequencies are different from that 
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to which the associated-tuned or resonant- 
receiving circuit or circuits is attuned, 
and this, in turn, is accomplished by giv- 
ing the elevated-conductor system a plu- 
rality of degrees of freedom by any one of 
a variety of means. In other words, the 
third object is accomplished by employing 
an elevated-conductor system having nat- 


in- | 


November 11, 1905 


ural rates of vibration different from the 
frequency of the waves, the energy of 
which is to be received and consequently 
different from the frequency to which the 
associated-tuned or  resonant-receiving 
circuit or circuits are attuned. The 
general object of another invention 
of Mr. Stone is to realize a multiplex sys- 
tem of space telegraphy in which the 
transmitting stations may selectively 
transmit their signals to a particular re- 
ceiving station simultaneously or other- 
wise without mutual interference, and it 
comprises improvements in electrical ap- 
paratus and circuit arrangements whereby 
methods of electrical selection and distri- 
bution may be carried into effect. By 
means of such apparatus and circuit ar- 
rangements, electromagnetic waves of dif- 
ferent definite frequencies or rates of 
vibration, free or unguided, except by the 
surface of the earth, may be simultane- 
ously or individually developed and the 
energy of the waves selectively absorbed 
and utilized. The invention comprises 
an elevated-conductor system and means 
for developing forced electrical oscilla- 
tions of definite frequency therein. A cir- 
cuit is associated therewith and contains 
such capacity and inductance as to balance 
by its reactance for persistent trains of 
oscillations of definite frequency the re- 
actance of the rest of the elevated-conduc- 
tor system. 

An improved telephone system is the 
subject matter of a patent granted to 
Edward J. Hall, of New York, N. Y. 
(801,864, October 17, 1905). The in- 
vention relates to telephone systems more 
particularly designed for use in hotels, 
houses, factories, offices, etc., for the pur- 
pose of connecting the different rooms or 
departments thereof, with a central of- 
fice. Each set of instruments is pro- 
vided with a call-bell, which mav he 
rung by a push-button at the central sta- 
tion, the bell-circuit for a particular sta- 
tion or set of instruments being formed 
by a separate wire thereto with one of the 
wires of the line-circuit as a common re- 
turn. The various bell-wires are con- 
nected to the contacts of a switch—for 
example, a switch of the ordinary lever 
type—while the switch-lever is tapped on 
to the common return. The battery for 
ringing the bells and for talking purposes 
is connected in the common return-wire 
between the point where the switch-lever 
is tapped in and the various stations of 
the system. In the tap to the switch-arm 
is a push-button, so that by throwing the 
lever to the proper contact the central 
operator can, by pressing his button, call 
any desired station. On the other hand, 
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the call-bell at central is not in circuit 
with the switch, but is connected across 
the line-wires, while at each station there 
is a push-button similarly connected. 
Hence any station can ring central’s bell 
no matter what position the latter's 
switch may be. The call-bells are all 
connected through the hook-switches of 
the respective instruments so that the re- 
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moval of the receivers from the hook by 


‘the users cuts out the bells and connects 


the telephone instruments with the talk- 
ing wires. When one station desires to 
talk with another, the first calls central 
and gives the operator the number in the 
usual way. Central then moves his switch 
to the desired number and rings the lat- 
ter’s bell. Removal of the latter’s receiver 
from its hook connects him with the line- 
wires, and the two stations are immedi- 
ately in connection and able to talk. 
John P. Coleman, of Edgewood, Pa., 
has assigned to the Union Switch and 
Signal Company, of Swissvale, Pa., a 
patent on a circuit-controller and electric 
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switch, recently granted to him. In carry- 
ing out this invention, a shaft is emploved 
that is adapted to have longitudinal and 
oscillatory movements, and a circuit 
making and breaking means are operated 
therefrom. Means are located between 
the shaft and the shaft and the second 
circuit making and breaking means, which, 
upon a longitudinal movement of the first 
shaft, cause an operation of the second cir- 
cuit making and breaking means. Other 
means are located between the shaft and 
second circuit making and breaking means 
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for preventing an oscillatory movement of 
the shaft until after a longitudinal move- 
ment of the first shaft to operate the 
second circuit making and breaking 
means. 


BOOK REVIEWS. 


“Lecons d’Electrotechnique Générale.” Seo 
ond edition. P. Janet. Paris. Gauthier- 
Villars, Imprimeur-Libraire. Paper. 310 
pages. 6% by 10 inches. Numerous dia- 
aa Supplied by the ELECTRICAL REVIEW 
at .60. 


This is the second edition of Professor 
P. Janet’s textbook for use at L’EKcole 
Supérieure d’Electricité. It deals with 
the theory of alternating currents, alter- 
nators and transformers. The second edi- 
tion has been revised so as to cover the 
latest work in this branch of electrical en- 
gineering. The author endeavors in this 
book to instill into his students a correct 
conception of alternating currents and al- 
ternating-current apparatus, and this ob- 
ject is kept constantly in view throughout 
the book. 

“Power Plant Papers.” Form 1. Charles 
E. Lucke. New York. D. Van Nostrand 


Company. Paper. 150 pages. 8 by 13 inches. 
Supplied by the ELECTRICAL Review at $1.50. 


This is one of a series of blank forms 
for collecting data on steam power plants. 
The present copy, known as Form 1, deals 
with the steam-generating appliances. It 
consists of seventy report sheets, each de- 
voted to some particular part of the boiler- 
room equipment. These are bound to- 
gether in such form that the data con- 
cerning each device are faced by a blank 
page for a sketch of the same. The 
blanks are very complete, and cover all 
probable items, it being necessary only 
for the user to fill in the blank spaces 
with the number and dimensions of the 
different material. 


“High-Tension Power Transmission.” New 
York. McGraw Publishing Company. Cloth. 
466 pages. 6% by 9% inches. Illustrated. 
Supplied by the ELECTRICAL REVIEW at $3. 


This volume is merely a compilation of 
the reports made to the American In- 
stitute of Electrical Engineers by its 
High-Tension Transmission Committee. 
The papers as here given have been taken 
directly from the Institute transactions, 
where they are already available, and the 
discussions have been reproduced ver- 
batim almost throughout. The title is 
somewhat misleading, since but a few 
phases of high-tension transmission work 
have as yet been taken up by the com- 
mittee. Of the contents of the book, 
nothing need be said, since all the papers 
were published some time ago. The 
chief value of the volume appears to be 
in the rather brief index appended, since, 
unfortunately, the Institute transactions 
do not contain a topical index. 
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Some Recent Developments in Engines. 


Steam and Gas Engines as Designed and Constructed by Some of the Leading, American Manufacturers. 


THE AMERICAN CROSSLEY GAS ENGINE. 


HE Power and Mining Machinery 
Company, Nos. 52 and 54 William 
street, New York city, has acquired 

the rights to build the Crossley gas engine, 
and is now manufacturing this type of 
machine in its extensive shops. It is 
stated that there have been more than 
52,000 Crossley engines built in Manches- 
ter, England, alone, and in the United 
States there are a great many of these 
machines in successful operation. 

These engines, except in the very small 
sizes, are fitted with light, sensitive cen- 
trifugal governors, by means of which the 
speed may be regulated at pleasure with- 
out stopping. All engines above five- 
horse-power are fitted with timed ignition 
valves. All engines above five-horse- 
power are fitted with a patent safety gear 
which prevents the engine from starting 
in the wrong direction due to the attend- 
ant timing the ignition improperly. Elec- 
tric igniters are furnished with the engines 
if desired. The current is generated by a 
permanent electromagnet. The porcelain 
ignition tubes have proved satisfactory 
and reliable. They are quickly heated, 
durable and inexpensive. All engines are 
fitted with loose cylinder liners, which 
permit of a new liner being fitted at mini- 
mum cost. Among the cylinder improve- 
ments is the method of constructing the 
main casting, water-jacketed exhaust 
valve, water-jacketed piston, and compen- 
sating piston on the exhaust valve. The 
exhaust valve box is separate from the 
cylinder, ensuring a sound casting for the 
working end of the engine. The inner 
metal surrounding the combustion cham- 
ber is cast free from the outer metal, ex- 
cepting where joined to the outer shell by 
branches to the exhaust valve at the bot- 
tom, and to the admission valve on one 
side. A casting is thus obtained which is 
free from casting strains. Lugs are cast 
on the inner and outer walls, which are 
drilled and tapped, and binding stays are 
inserted, tying the two together. 

A large opening is formed at the back, 
fitted with a thin cover which permits 
access for cleaning. The large opening 
contributes to the soundness of the cast- 
ing, and in case of the jacket water freez- 
ing the plate would first give way and 
thus save the main casting. The metal 
surrounding the combustion chamber may 
be thin, since the strength is effectively 


reenforced by ribs and by connections 
with the outer metal. 

The valve gear is driven from the main 
shaft by means of spiral gears and a side 
shaft. The governor is also driven in 
this manner, but by an individual side 
shaft. The operation of the valve gear 
and governor mechanism is as follows: 
the air and gas enter the mixing chamber 
through a proportioning valve. From the 
mixing chamber the air and gas pass to a 
cutoff valve and the main admission 
valve. The main admission valve is 
opened by a cam on a secondary shaft 
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but when the load becomes light enough 
to make the throttling method of regula- 
tion uneconomical, the engine automatic- 
ally changes over to the hit-and-miss 
method. 

The weight of flywheel necessary for 
good regulation at full load has been 
found sufficient to effect good regulation 
with the hit-and-miss method of govern- 
ing at the smaller load which the engine 
is carrying, when this method comes into 
play. The combination of the two 
methods of control reduces very greatly 
the range of variation in compression 


AMERICAN CROSSLEY DOUBLE-CYLINDER GAS ENGINE, 470-HORSE-POWER, DIRECT- 
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through a modified bell crank. The cutoff 
valve is of the multiple-ported type, and 
is operated independently of the admis- 
sion valve by means of a rocker arm. The 
head of the admission valve rocker arm 
works between the end of the valve spindle 
and the cross-head. So long as the load 
on the engine remains constant, the cutoff 
valve cuts off the supply of the mixture at 
the same point in each suction stroke. 
Should the load change, the altered speed 
of the governor will move the rod by 
means of a rack and pinion, changing the 
position of the valve and altering the 
point of cutoff. This method of regula- 
tion controls the speed of the engine 
throughout the ordinary range of loads, 


under varying loads, and therefore holds 
up the economy of the engine. 

The exhaust valve is operated in the 
usual manner by an oscillating arm, re- 
ceiving motion from a cam on the sec- 
ondary shaft. This valve embodies an 
unusual feature of internal water-cooling. 
The valve and stem are hollow, and water 
is delivered to the interior through a small 
pipe. From the inside of the valve it 
passes out again around the outside of 
this small pipe through a proper exit. The 
valve is of the poppet type, and the rela- 
tion between the valve and its seat is the 
same as in the ordinary mushroom form 
of valve. It has the unusual advantage, 
however, of traveling in double guides, 
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one on each side of the exhaust outlet, so 
that the pressure within the cylinder can 
not throw the valve out of alignment with 
its seat. The exhaust valve chamber is a 
separate casting, and can be taken off 
without disturbing any of the other work- 
ing parts of the engine. 
- The crank shafts are made from a solid 
steel forging. The running parts are 
lubricated from stationary oil cupe, so 
that the engine may be operated continu- 
ously. 

The consumption of gas per horse- 
power is dependent upon the load, but 
with approximately full load these engines 
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the end of its travel, the pressure behind 
it is only a trifle above that of the atmos- 
phere or exhaust. As the steam is no 
longer effective here, it is allowed to 
escape either to. the atmosphere or a con- 
denser. Steam from the boiler is then 
admitted to the opposite end of the cylin- 
der, and at the proper time the valve is 
closed and the steam expanded and re- 
leased as before. 

The steam cylinder is made from care- 
fully selected, strong, close-grained iron, 
and is mounted on two legs or stands, 
which rest upon the foundations. The 
cylinder is bored and fitted with four 


TSL 


On condensing engines and on the low- 
pressure side of compound engines, two 
wrist-plates are used, with two eccentrics, 
to allow independent action of the inlet 
and exhaust valves. The inlet valves are 
operated by a patented releasing gear, se- 
curing a practically perfect regulation, 80 
that the speed is uniform under all 
changes of load and with varying steam 
pressures. As soon as the steam valves are 
released, they are closed by plungers 
which fall in dash-pots. This dash-pot 
arrangement is of special construction, 
and is a feature of the Fishkill Corliss 
engines. The exhaust valves are driven 


will consume per horse-power-hour fifteen 
cubic feet of gas, having a calorific value 
of about 600 British thermal units per 
cubic foot. 


FISHKILL CORLISS ENGINES. 


The Fishkill Corliss engine is built by 
the Fishkill Landing Machine Company, 
Fishkill-on-the-Hudson, N. Y. The en- 
gine is representative of the automatic 
cutoff class of engine, the steam entering 
the cylinder at nearly the full pressure of 
the boiler, and when a sufficient quantity 
has been admitted to perform the work re- 
quired for that stroke, the valve ie closed 
and no more steam is taken from the 
boiler. The steam which is confined in 
the cylinder expands and pushes the piston 
forward. When the piston has reached 
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valves—two inlet valves and two exhaust 
valves. These valves are independent in 
action, and are placed so near the bore of 
the cylinder that the clearance is reduced 
to the lowest limit. The valves are fitted 
with adjustable stems, on which they are 
turned off. The valve seats in the cylin- 
der are bored out, and the faces of the 
valves and seats carefully scraped to fit 
each other. Either valve may be taken 
from its seat, without disturbing the 
valve gear, by simply unscrewing the four 
nuts which hold the back bonnet in place. 

The valves are made of cast iron with 
large wearing surfaces, and are self-ad- 
justing as they become worn. On ordi- 
nary sizes of engines the valves are all 
driven from one central wrist-plate moved 
by a single eccentric on the crank shaft. 


by link rods from the wrist-plate to simple 
cranks on the end of the valve stems. All 
the link rods are made so that their length 
may be adjusted with the greatest preci- 
sion, and each valve may be set without 
interfering or disturbing the adjustment 
of any other. 

The piston is fastened to the end of a 
steel piston rod. The weight of the piston 
is carried on a centre or junk ring ad- 
justed by screws in a spider so that it will 
sustain all the wear, while the spider-fol- 
lower and packing-ring are kept central in 
the bore of the cylinder. The girder 
frame is of the original Corliss style, with 
bored guides for the cross-head, forming 
a direct-connection between the cylinder 
and main pillow-block. The main pillow- 
block is made strong and substantial with 
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large bearing surface on the foundation, 
and is securely bolted to the end of the 
girder frame. 

The cross-head is of cast iron, made 
from a new design. ‘The slippers, which 
have large surfaces, are filled with anti- 
friction metal, and are fitted with adjust- 
ing keys, which hold them firmly in place. 

The connecting rod is made of ham- 
mered wrought iron with solid heads, and 
is fitted with brass boxes, keys and lock 
bolts. The boxes are made of composi- 
tion of copper and tin, and the crank end 
is filled with anti-friction metal. ‘The 
length of the connecting rod is six times 
the length of the crank. The crank shaft 
is made of forged iron, and the eccentric 
and strap are made of cast iron with large 
surfaces. 

The governor is of the centrifugal high- 
speed type, driven by a belt directly from 
the crank shaft.. The governor has an 
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prime mover which occupies a minimum 
amount of floor space, and suitable for 
direct-connection either to an electrical 
generator or line shafting, and having an 
economy in the use of steam comparable 
to engines using a detachable cut-off valve 
gear. 

The frame bears on the foundation 
through practically its entire length, and 
special attention has been given to the 
contour and distribution of metal, that 
this very important part of the engine 
shall possess the greatest possible amount. 
of rigidity, and be capable of resisting the 
most severe shocks to which it may be sub- 
jected. 

The cylinder is designed with an ex- 
ceptionally large steam chest to act as a 
reservoir for the steam, thus keeping the 
pressure in the cylinder during admission 
more nearly that of the boiler. The ex- 


haust chamber is separated from the walls 
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cure considerable flexibility in this re- 
gard, and other sizes can be substituted, 
should the conditions warrant. 

An ideal steam distribution has been 
obtained by use of separately actuated 
steam and exhaust valves, advantage 
being taken of the wrist-plate motion to 
give an exceptionally large port opening 
very early in the stroke and an almost 
instantaneous closure of both steam and 
exhaust valves. These very advantageous 
effects produced by the wrist-plate have 
been still further increased by the use of 
double-ported valves for both steam and 
exhaust. 

Engineers have come to realize the fact 
that much of the loss of energy which 
occurs in the engine cylinder, heretofore 
attributed to cylinder condensation, was 
really due to leakage of steam past the 
valves and piston. Great care has been 
taken to produce a design which would 
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automatic safety stop motion, by which 
the engine would be stopped if, for any 
reason, the governor should cease to re- 
volve. There is also an attachment, by 
means of which the speed of the engine 
ean be changed to run either faster or 
slower. 


LANE & BODLEY FOUR-VALVE SHAFT-GOV- 
ERNOR ENGINE. 


The Lane & Bodley Company, Cincin- 
nati, Ohio, has placed on the market a 
new line of engines of the heavy-duty, 
four-valve, shaft-governor type, equipped 
with rotary valves actuated by eccentrics 
and wrist-plates. 

These engines have been designed to 
meet the demand which has arisen among 
a very large class of power users for a 


of the cylinder by a liberal air space, so 
that no chilling effect shall be produced, 
as would be the case were the exhaust 
steam allowed in contact with the outside 
of the cylinder walls. Proper support 
is given by two feet which rest on the 
foundations, and are cast with the body 
of the cylinder. 

In proportioning the wearing surfaces, 
the data used have been such as would 
be obtained were the engine run constantly 
with an overload of fifty per cent and a 
boiler pressure of 150 pounds. 

The main shaft dimensions have been 
made to conform to the standards pre- 
sented by the American Society of 
Mechanical Engineers for direct-connected 
units, but the design is arranged to se- 


reduce this leakage to a minimum. Fully 
aware of these advantages possessed in 
the matter of clearance by valves placed 
in the head, this design was abandoned 


on account of impossibility of keeping the ` 


heads from springing at every admission 
of steam, thus producing serious leakage 
in the exhaust valve during admission 
and in both steam and exhaust after cut- 
off. This consideration, together with 
that of convenience in getting into the 
cylinder for inspection, led to the placing 
of the valves at the ends of the cylinder 
where neither of these very serious ob- 
jections holds good. Unbalanced valves 
have been used. 

Internal condensation is directly pro- 
portional to the amount of internal sur- 
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face exposed to the steam after it has 
passed to the cylinder, and all surfaces 
from the face of the steam valve to the 
face of the exhaust valve and admission 
side of the piston are so exposed. This 
surface is unnecessarily increased by badly 
designed ports, exhaust valves, pistons 
and cylinder heads, loosely fitted cylinder 
heads, and pistons designed with deep re- 
cesses for nuts will often in themselves 
increase this surface over ten per cent. 
These details have received careful atten- 
tion, and the surface presented for con- 
densation has been reduced to a minimum. 
Internal condensation arises from two 
causes, the robbing of the walls of the 
cylinder of heat by the exhaust steam and 
radiation of heat to the atmosphere. The 
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a view to the greatest economy in the use 
of oil. In the cylinder drainage ie ob- 
tained by placing the exhaust ports at 
the bottom of the cylinder. The bearing 
surface of the piston is ample for the 
weight, and the makers emphasize econ- 
omy in the use of cylinder oil from these 
two factors—all moving parts using oil 
are covered by sheet-steel cases, or, as 
in the case of the crogs-head, by the 
engine frame, and the oil caught either 
in the crank case or suitable pockets so 
arranged that they may be piped to a 
filter; the valve gear is lubricated by 
grease applied by means of grease cups. 
Care has been exercised to bring out 
an engine which shall require the mini- 
mum amount of attention to keep it clean 
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perfectly balanced flat or piston valve, 
and less than on these valves when leak- 
age begins to take place. 


THE MIETZ & WEISS OIL ENGINE. 


Messrs. Mietz & Weiss, 128-138 Mott 
street, New York city, have developed a 
rather unusual type of oil engine, the 
heat imparted to the water in the cylinder 
jacket being made to vaporize the water, 
and the steam produced is passed into the 
cylinder as the oil and air. The engine is 
shown in a vertical longitudinal section in 
the accompanying illustration. The fuel 
oil ig stored in a tank mounted on the 
crank case. A small. pump feeds the 
oil through a port into a cylinder, 
where it falls on a projection of the 
igniter. The igniter is a casting shaped 
like a hollow sphere, and is heated by 
means of a gas or oil flame before starting 
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first of these is very much increased if 
the exhaust is permitted to come in con- 
tact with the external walls of the cylinder 
after passing the exhaust valves. The ex- 
haust chambers of these engines are cast 
with a space separating’ them from the 
walls of the cylinders, and the cylinders 
covered with non-conducting material held 
in place by a neatly fitted sheet-steel lag- 
ging. 

Clearance has been reduced to the very 
smallest amount consistent with a port 
area capable of admitting steam to the 


cylinder with a piston speed of 800 feet 
per minute and a maximum velocity of 


the steam in the ports of 8,000 feet per 
minute, and will not exceed six per cent 
for the shortest stroke. | 

The design has been worked out with 


and in good running condition and to 
make all parts easily accessible. To this 
end all exterior surfaces are smooth, with 
no corners or projecting ribs for the col- 
lection of dirt, and difficult to wipe. Oil 
guards are all arranged to be easily and 
quickly removed. All parts of the cyl- 
inder needing inspection may be got 
at in the least possible time, and every 
bearing needing adjustment from time 
to time may be got at without having 
to remove oil guards on covers of any 
sort. Oil is fed to all external bearings 
from a central reservoir. 

The regulation is obtained by means of 
a Rites inertia governor, which has be- 
come well known in connection with high- 
speed engine work. The strain on the 
governor ie very little more than with a 


the engine. During the operation of the 
engine it is kept hot enough to ignite the 
successive charges without additional heat- 
ing. The igniter projection, which is 
also kept at a high temperature, vaporizes 
the oil. Air is drawn into the crank case 
during the compression stroke through a 
port; is compressed during the working 
stroke, and then passes through another 
port into the cylinder. A guide protec- 
tion on the back of the piston, deflects 
the entering current of air away from the 
exhaust port, which is open at the 
same time as the air port. The cylinder 
jacket communicates with a steam dome, 
from where a pipe leads to the air pas- 
sage from the crank case to the cylinder. 
Thus any steam generated in the jacket 
passes into the cylinder with the charge 
of air. By means of a device similar to a 
steam trap, the water in the cylinder 
jacket is maintained at a constant level, 
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regardless of the temperature of the cyl- 
inder. Thus there is no circulation, as 
usually found, but only as much water is 
supplied to the jacket as is needed to make 
up the evaporation loss. 

There are no valves nor other moving 
auxiliary parts, except the fuel pump P. 
The governing of the engine is performed 
by a shaft governor, which acts to shift 
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The valve gear is simple and easily ad- 
justed. The best steel is used in the 
cams, rollers, studs, etc., all of which are 
carefully case-hardened. All gears are 
machined from solid blanks. 

The cylinder head is made plain, free 
from attached mechanism, is full water- 
jacketed, and can be removed without dis- 
turbing any other parts. 


Mietz & Weiss OIL-ENGINE, DikECT-CONNECTED TO GENERATOR. 


the eccentric driving the fuel pump. By 
thus changing the stroke of the pump, the 
governor varies the oil supply. 


THE FOOS GAS ENGINE. 


The Foos Gas Engine Company, 
Springfield, Ohio, in addition to several 
types of engines embracing peculiar fea- 
tures for special service, is building an 
electric engine for store, factory and resi- 
dence lighting. The engines are designed 
on the well-known four-cycle principle, 
giving an impulse at alternate revolutions 
of the flywheels, and are designed to use 
any ordinary gas or gasoline, distillates, 
ete. Nearly all the principal working 
parts are assembled on one side, and free 
access is possible to the devices for regu- 
lating speed, fuel and air supply, time of 
ignition, and starting the engine. The 
engine is equipped with an electric igniter 
of a patent wide-spark type. The revolving 
electrode blade wipes the edge of the sta- 
tionary electrode spring, preventing cor- 
rosion, and also preventing dirt from ac- 
cumulating on the contact points. 

The inlet and exhaust valves are of the 
vertical poppet type. The inlet valve is 
lifted by its cam at the proper time, and 
does not depend upon suction of piston; 
and, regardless of the speed of the engine, 
the valve is held open until the mixture 
within the cylinder reaches atmospheric 
pressure. The charges admitted are uni- 
form and of maximum volume. 

Counterbalance weights in the form of 
discs are rigidly fitted to the throws of 
the crank shaft. The counterweights are 
thus in direct line with the parts to be 
counterbalanced, and between the main 
bearings, the flywheels being practically 
balanced independently. The engines are 
fitted with a geared governor of the cen- 
trifugal flyball type. 


The main journal bearings are fitted 
with the best quality phosphor-bronze 
bushings, of liberal diameter and length. 
The bearings are machined to standard 
gauge, and hand-scraped to secure a per- 


Vol. 47—No. 20 


and, having no counterweights, are each 
in balance. 

The accompanying illustration repre- 
sents a seven-horse-power Foos special 
electric engine, rigidly connected to a 
four-kilowatt Bullock generator, and 
mounted on a specially designed base. 
These engines may be governed by either 
a hit-and-miss or throttling type of gov- 
ernor when gas is employed as fuel. For 
liquid fuels the hit-and-miss type is 
always used. 

The maker of this engine states that 
numerous tests show that when the engine 
is operating with the throttling gover- 
nor and using natural gas for power pur- 
poses, an overload of twenty-five per cent 
may be carried for one hour without ob- 
jectionable heating, and with excellent 
regulation. Under these conditions, the 
pointer of the voltmeter does not vary 
more than one volt. The regulation is 
said to be two and one-half per cent be- 
tween no load and full load, while tests at 
the rated load with the throttling governor 
have shown a very steady voltage. Be- 
tween no load and the rated load this. gov- 
ernor regulates within one and one-half 
per cent. At no load the voltmeter stands 
steady, owing to the light and regular ex- 
plosions in the cylinders. 

When the hit-and-miss type of governor 
is employed on these outfits, the perform- 
ance of the engine is practically the same 
as that for the throttling governor, except 
that at the time the governor ejécts a 
charge lost the swing of the voltmeter 


DrRECT-CONNECTED Foos GaAs ENGINE. 


fect fit. The bearings are divided at an 
angle of forty-five degrees to enable the 
thrust of impulse in the cylinder to be 
received near the bottom of the bearing. 
The marine-type connecting rod carries a 
solid phosphor-bronze bearing at each end. 

The shafts and connecting rods are 
forged from the best grade of open-hearth 
steel, forged without weld from a solid 
billet. 

The flywheels on all larger sizes have 
split hubs for convenience in putting them 
on the shaft. They are amply propor- 


tioned to ensure good speed regulation, 


pointer is slightly more, but not enough 
to affect the lamps. ‘The speed regula- 
tion is said to be well within one per cent. 
These engines have been designed not only 
for good regulation, but to give good 
economy. During all special tests a heat 
balance has been made, and the power of 
the engine has been determined by the 
dynamo output and by a Prony brake. 
During such tests a calorimeter test is 
made of the fuel. A thermal efficiency of 
twenty per cent is said to have frequently 
been obtained at from three-quarters to 
maximum load. 
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ALLIS-CHALMERS STEAM TURBINE 


The Allis-Chalmers steam turbine is of 
the horizontal, multiple-expansion, all- 
around parallel flow type, generally known 
as the Parsons:type. A noteworthy fea- 
ture in the construction of this turbine is 
the blading, which is made of a special 
alloy and of such form and dimensions 
as will secure the highest economy. The 
individual blades are mounted in groups, 
each group forming one-half of a circular 
row. The inner ends of the blades are 
swaged, firmly secured in accurately spaced 
slots in foundation rings and riveted in 
slots in their respective channel-shaped 
shrouds. ‘The blade rings are secured 
by special calking strips in accurately 
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the body of a 9,000-horse-power Allis- 
Chalmers turbine as it appeared when 
loaded on a thirty-six-foot flat-car, for 
shipment from the West Allis works of 
the Allis-Chalmers Company to the new 
Williamsburg station of the Brooklyn 
Rapid Transit Company, Brooklyn, N. Y. 
The new Williamsburg station, which has 
been erected near the bridge of that name, 
is designed to accommodate a total of 
nine steam turbine and generator units, 
three of which are now being installed, 
one of these being the Alls-Chalmers 
unit shown here. 

The Williamsburg station is the sixth 
of the huge power plants to be con- 
structed for the Brooklyn Rapid Transit 
Company. It will show, in some respects, 
a radical departure from the features usu- 
ally found in stations where reciprocat- 
ing engines are installed. Among the 
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side-crank characteristics. This style of 
engine, the company claims, has an advan- 
tage in adaptation to usual conditions of 
service. It avoids the undesirable feature 
of an overhanging wheel, which in the 
case of belt-driving, it claims, tends to 
wear the bearings out of line. The shaft 
is large and is supported by main and 
outboard bearings of generous proportion. 
The frame is of strong and rigid design, 
and all parts are in proportion. The 
main bearing, crank-pin, guides, cross-head 
pin and eccentric are flooded with oil from 
a central oiling system and surplus oil 
is collected from one point. By special 
order, pump and filter tank are supplied, 
making lubrication automatic. All parts 
are enclosed. The regulation and economy 
are of the highest order. The side-crank 
central-cylinder engines are built in belted 
sizes up to 600 horse-power. 
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machined grooves in the cylinder and 
rotor, thus ensuring against throwing out 
due to centrifugal force. 

The channel-shaped shroud secures the 
blades in a substantial manner at the 
proper angle and spacing, and eliminates 
the danger of stripping, permitting the 
turbine to be safely operated with a mini- 
mum radial clearance. 

This special design of blading does 
away with hand work. The machine con- 
struction ensures great strength, perfect 
alignment and uniformity in the spacing 
of the blades. 

Having adopted the proper working 
principle, the efficiency of a steam tur- 
bine depends on the accuracy of angles, 
spacing and form of blades. All of these 
factors are carefully considered in the 
construction of the Allis-Chalmers tur- 
bine. 

The lubricating arrangement is free 
from complications, complete and efficient. 
It is equipped with a direct-acting steam 
pump for use on starting up the turbine. 

The accompanying illustration shows 
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more important of these is the small floor 
space needed for the machinery. The 
engine room of the ordinary station re- 
quires about sixty per cent of the total 
ground space, and the boiler section forty 
per cent. In the new turbine plant, the 
turbine floor occupies but two-thirds the 
space required for the boilers. 

The turbine shown here will be direct- 
connected by a flexible coupling to a Bul- 
lock alternator, each being carried in two 
bearings of the ball and socket type. 

The turbo-generating unit measures ap- 
proximately forty-seven feet in length over- 
all, thirteen feet three inches in width, and 
eleven feet six inches in height above the 
engine-room floor. Its height above the 
foundation is scarcely more than that of 
the low-pressure cylinder of a reciprocat- 
ing engine, of equal capacity, above the 
upper platform, and such cylinders are 
frequently more than thirty feet above 
the engine foundations. 


NEW DESIGNS OF BALL STEAM ENGINES. 


The Ball Engine Company, Erie, Pa., 
has placed on the market a new line of 
engines in which has been adopted the 


Technical Publicity Association. 
At a meeting and banquet of the Tech- 
nical Publicity Association, held at the 


Aldine Club, New York city, Friday even- 
ing, November 3, the following officers 
were elected: president, C. B. Morse, In- 
gersoll-Rand Drill Company; first vice- 
president, H. M. Cleaver, Niles-Bement- 
Pond Company; second vice-president, 
Frank H. Gale, General Electric Com- 
pany; secretary, Rodman Gilder, Crocker- 
Wheeler Company; treasurer, H. M. 
Davis, Sprague Electric Company; mem- 
bers of executive committee, Graham 
Smith, Westinghouse Companies, and 
Charles N. Manfred, Johns-Manville 
Company. 

Mr. H. M. Davis addressed the asso- 
ciation on “The Advertising Appropria- 
tion.” An informal discussion followed, 
in which the members exchanged views 
on the disposition of advertising appro- 
priations, the relative amount that should 
be spent in magazine and circular adver- 
tising, the relation between the adver- 
tising appropriation and the volume of 


business, ete. 


756 


Reviews of 


The Use of the Rotating Cathode for the 
Estimation of Cadium Taken as a 
Chloride. 

In a previous paper Mr. Charles P. 
Flora described the use of the rotating 
cathode for the estimation of cadmium 
taken as a sulphate. In this article he 
describes the further extension of this 
work, using cadmium chloride. This salt, 
when subjected to electrolysis, forms not 
only positive cadmium ions and negative 
chlorine ions, but also complex cadmium- 
chlorine negative ions; and, in addition, 
the chlorine, when set free; does not re- 
combine with the water to set free oxygen, 
but exists in the solution in its free state. 
Different solutions of cadmium chloride 
were made up. One, containing a little 
free sulphuric acid, gave fairly satisfac- 
tory deposits, but when this solution was 
very dilute it was almost impossible to 
throw down the last traces of cadmium. 
Solutions containing acetates proved the 
most satisfactory for determining cad- 
mium sulphate, but were absolutely un- 
fitted for the determination of cadmium 
chloride. The deposited metal was always 
spongy, often non-adherent, and unfitted 
for quantitative work. A solution con- 
taining a cyanide was as satisfactory as a 
similar one containing the sulphate solu- 
tions, one containing pyrophosphates gave 
results which were quite satisfactory, and 
comparable with those containing the sul- 
phate. When hydrochloric acid was 
added to this solution, the deposits 
were good, but slow. Cadmium 
chloride solutions containing hydro- 
gen disotic phosphate are not to be 
recommended when other methods are 
available. Some of these give spongy de- 
posits, but with others the deposit is fairly 
good. Solutions containing oxalates are 
as satisfactory as similar solutions con- 
taining cadmium sulphate. Solutions 
containing formaldehyde are not satisfac- 
tory except when great care is exercised. 
The deposit at first is good, but later be- 
comes poor. Solutions containing for- 
mates gave negative results. The pre- 
cipitate was spongy and non-adherent.— 
Abstracted from the American Journal of 
Science (New Haven), November. 

r 
Power-Plant Design and Economics. 

In this instalment of a series of articles 
on “Power-Plant Design and Economics,” 
Mr. Franz Koester takes up the electrical 
equipment of the generating room. Econ- 
omy in electrical equipment of the gener- 
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ating room is not of such paramount im- 
portance as reliability of service, the 
former depending more directly upon the 
water and coal consumption in the power 
plant, while breakdowns are much more 
frequent in the electrical equipment. 
Modern practice tends toward the general 
adoption of electrically driven auxiliaries, 
such as water and air pumps, exciter sets, 
ete. Individual electric-motor drive for 
the machinery of the boiler house has long 
been recognized to be the best practice, 
yet steam engineers cling tenaciously to 
the steam-driven auxiliaries. This is said 
to be due to a fear of a breakdown of the 
electrical machinery, yet provision could 
easily be made for this. When the indi- 
vidual motor-drive system is adopted, a 
storage battery should always be installed 
to supply power in case of a breakdown, 
unless the auxiliary generator be steam- 
driven and the current kept on an entirely 
distinct system from the main line. In 
addition, the presence of a storage bat- 
tery in the power-house is invaluable in 
case of a severe short-circuit. It also 
assists in maintaining the voltage, and is 
often employed for the operation of auto- 
matic switches. With so many uses of the 
battery, it might well be installed of suff- 
cient capacity to supply power in case of 
emergency. Although the cost of instal- 
lation and maintenance is great, the stor- 
age battery is usually a paying investment, 
depending, of course, on the type of serv- 
ice. In large power-houses, a special 
building annex at the side of the generator 
room, for switching and measuring pur- 
poses, is of great convenience, but where 
space is not available for this, part of the 
generating room should be set aside for 
this purpose only, as it is not good prac- 
tice to locate the switchboard near the 
mechanical side of the plant. The main 
bus-bars may be located below the floor 
level of the engine room, but the con- 
trolling switches should be placed prefera- 
bly in the gallery, from which the generat- 
ing room is easily overlooked. A flexible 
wiring system and a well-arranged switch- 
board are of the greatest importance to 
ensure a steady operation of the power 
plant. Oil switches are commonly placed 
in fireproof compartments of either brick 
or concrete, the front openings being 
closed with either slate or soapstone slabs, 
or, in some cases, by wired glass. The 
latter is said to be no more liable to rup- 
ture in case of a short-circuit than the first 
two. Practice in this country makes the 


switchboard as simple and plain as possi- 
ble. In Europe, in many places, much 
artistic effort has been given to beautify- 
ing this part of the equipment, and the 
author thinks that this effort is not at all 
wasted. All tests in connection with the 
operation of the plant, whether satisfac- 
tory or otherwise, should be reported in the 
technical press, to give opportunity for 
criticism by competent engineers. The 
spirit and policy of publicity is generally 
characteristic of the best modern prac- 
tice, whether in the construction or opera- 
tion of engineering works.—Abstracted 
from the Engineering Magazine (New 
York), November. 
a 
Magnetic Measurements. 


M. H. Armagnat gives here a fairly 
complete review of recent magnetic inves- 
tigations. He first describes the work of 
Gumlich with the non-ferrous magnetic 
alloys discovered by Heusler, and shows 
how the magnetic properties of these 
alloys are affected by temperature. With 
respect to their magnetic permeability, 
these alloys lie between cast iron and 
wrought iron. The work of Searle is 
taken up. Searle investigated the effect of 
the history of a piece of iron upon its 
magnetic properties, showing that it de- 
termines largely the behavior of the iron: 
but by complete demagnetization, using 
for this purpose an alternating field, the 
iron can be brought to a perfectly neutral 
condition. Certain of the newer methods 
of measuring the permeability of iron, de- 
vised particularly for commercial pur- 
poses, are discussed briefly, among these 
being those due to Epstein, Richter and 
Mollinger. One phase of magnetic inves- 
tigation has been somewhat neglected. 
The lower stages of magnetization, such as 
are used in dynamo-electric machinery, 
have been pretty thoroughly studied, but 
the inductions have seldom been carried 
above 20,000. On the other hand, the 
physicists have investigated very high in- 
ductions, but there is a decided gap which 
has been but little explored. This is un- 
fortunate, since it is possible that results 
of practical value might be obtained if the 
field were thoroughly studied. Something 
in this direction has been done by Hele- 
Shaw, Hay and Powell. The author has 
found a useful way of approximating 
values in this field. When the magnetiza- 
tion curve is plotted in terms of the mag- 
netizing force and the induction, either 
the scale of obscissee becomes too long for 


November 11, 1905 


the higher inductions, or, if it be short- 
ened, the characteristic form of the first 
part of the curve is lost. He has found, 
however, that if the scale of ordinates be 
laid out, not proportional to the magnetiz- 
ing force, but to its logarithm, that a form 
of curve is obtained, which shows not 
only the peculiar shape of the first part of 
the curve, but reduces the entire curve to 
a satisfactory scale. When these curves 
are plotted, it is found that that section 
of the magnetization curve lying between 
magnetizing forces of fifty and 500 is a 
straight line, hence values along this part 
of the curve may be interpolated, since 
we have values on each side. Further, 
with magnetizing forces of over 500, the 
curve turns and becomes horizontal—that 
is to say, the point of saturation is 
reached, and here extrapolation may be 
employed. By this means a satisfactory 
curve may be constructed, covering a very 
wide range of induction. These remarks 
apply to the upper branch of the magnetic 
cycle. With regard to the lower, or as- 
cending, branch of the curve, the author 
says that at high inductions the hystere- 
sis effect becomes negligible; and, more- 
over, since the lower section of this curve 
is greatly affected by the previous history 
of the iron, and hence is somewhat uncer- 
tain, it is of not much practical impor- 
tance.—Translated and abstracted from 
La Revue Electrique (Paris), October 15. 
9 

The Irreversibility of the Heusler Alloys. 

An investigation has been made by Mr. 
Bruce V. Hill of the effect of tempera- 
ture upon the non-ferrous magnetic alloys 
discovered by Heusler. It is common to 
think of iron, cobalt, nickel and bismuth 
as the only substances having a measura- 
ble magnetic susceptibility. As a matter 
of fact, a large number of the elements 
show either Para or diamagnetic prop- 
erties. Some of the rare metals are diffi- 
cult to obtain in a pure state in quantities 
sufficient for the purpose of testing, yet 
when the salts of them are examined, they 
show a greater susceptibility than do those 
of iron. Defining the atomic suscepti- 
bility as the mean susceptibility of a space 
containing one-gramme atom of the sub- 
stance in 1,000 cubic centimetres, Meyer 
places several elements before iron, and 
says that if the susceptibility of metallic 
erbium were as much greater than that of 
iron as the susceptibility of its oxide is 
greater than that of the oxide of iron, 
dynamo machinery and other apparatus 
could be built having only one-sixth the 
weight of those of iron for the same out- 
put. This is not necessarily true, for 
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manganese also stands before iron in 
Meyer’s list, yet it is not magnetic in the 
ordinary metallic form. So far as iron 
and nickel are concerned, there seems to 
be reasons to believe that they can exist 
in several allotropic forms. They pass 
through these forms with changes in tem- 
perature. This theory suggested to the 
author than manganese, chromium and the 
other elements showing a greater suscepti- 
bility in solution, might exist in allotropic 
forms, and that as yet the magnetic forms 
had not been observed. He made a num- 
ber of alloys containing copper and man- 
ganese, tin, antimony, arsenic and alumi- 
num, and investigated the temperature 
effect on their permeability. To do this 
the test piece was placed within a porce- 
lain tube, around which was wound an 
electric heater. This tube was enclosed 
in a second tube, itself forming the inner 
wall of a water jacket. The magnetizing 
coil was placed outside of the water 
jacket, and this could be maintained cool 
despite the high temperature of the test 
piece. These rods, when tested, showed a 
decrease in magnetization. For example, 
one sample, under a constant magnetic 
field of eighty-seven units, showed an in- 
tensity of magnetization of about 310 at 
the temperature of the room. This fell 
off gradually to about 250 degrees, and 
from there on rapidly to about 330 de 
grees, when the alloy became non-mag- 
netic. As it was allowed to cool, the mag- 
hetization increased again, following the 
descending curve, although lying some- 
what below it, and at the temperature of 
the room the intensity of the magnetiza- 
tion was only about 275. Upon reheating 
—this time to a higher temperature—the 
magnetization again fell ‘off, much as it 
did the first time, falling to zero at about 
400 degrees. The temperature was car- 
ried to 500, and when the sample was 
allowed to cool it showed no magnetiza- 
tion until the temperature had fallen to 
about 100 degrees. Then it rose slightly, 
and at the temperature of the room had 
reached only twenty-five. To get the alloy 
back into the magnetic condition the 
sample was reheated to about 700 degrees 
centigrade, and allowed to cool slowly, 
when the intensity rose to ninety in the 
same field. Reheating to the same tempera- 
ture and recooling rapidly did not change 
this value, but when the rod was cooled 
in liquid air the intensity rose to 162. 
There was a great difference in the density 
of this alloy in the magnetic and non- 
magnetic conditions. It is thought that 
in the case of alloys we are, in general. 
dealing with solid solutions, and not with 
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compounds of the constituents. There is 
possibly some reason to suspect chemical 
combinations between manganese and the 
aluminum in the Heusler alloy, since the 
permeability is greatest when the percent- 
ages of the two metals are proportional to 
their atomic weights. These alloys are 
also those which are most dense in the 
magnetic condition.—A bstracted from the 
Physical Review (Lancaster), November. 
Pd 
A New French Arc Lamp. 

A new and ingenious type of are lamp 
has been devised by M. Klostermann 
which possesses some interesting features. 
It is described here by M. J. A. Mont- 
pelier. ‘The idea of the inventor was to 
devise a lamp, simple, and yet with suff- 
cient stability to be used four in series on 
a 120-volt circuit, thus doing away with 
regulating resistances. The lamp consists 
of two carbon-holders, fed together by 
means of a simple arrangement of sus- 
pending wires, and regulated by one or 
two electromagnets, as the case may he, 
for the lamp is made with either a series 
or a series-and-shunt control. The series- 
and-shunt lamp regulates by means of two 
electromagnets, one placed in series with 
the line, and the other in shunt across the 
arc. Hach of these magnets attracts an 
armature, which is thus caused to oscillate 
around a horizontal axis. The two arma- 
tures are, however, attached together so 
that the two magnets act in opposition. 
The carbon-holders are suspended by 
means of two loops of flexible wire, which 
also carry a loose pulley turning on a 
spindle, somewhat below the axle of the 
rocker. The flexible wire passes over this 
loose pulley, forming the two loops on op- 
posite sides, from which the upper and 
lower carbon-holders are suspended. The 
upper carbon-holder is weighted, so that 
it naturally tends to descend, and thus 
raise the lower holder, causing the 
carbons to approach. This action can take 
place freely, except when the loose pulley 
mentioned above is blocked by a spring 
brake attached to the rocker arm. The 
action of the lamp is as follows: assum- 
ing the carbons to be separated, the dif- 
ference of potential across the shunt 
magnet causes the latter to draw to it its 
armature. This throws the rocker arm to 
the right, loosening the brake of the loose 
pulley, and thus allowing the two carbons 
to approach. As soon as they come in 
contact, current passes through the series 
coil, which then overcomes the shunt coil, 
and turns the rocker arm in the opposite 
direction. This action blocks the loose 
pulley on the rocker arm, and at the same 
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time separates the two carbons, striking 
the are. As the carbons burn away, the 
shunt magnet gradually overcomes the 
series magnet, and thus causes the rocker 
arm to tilt to the right and bring the car- 
bons closer and closer together, until 
finally a point is reached where the spring 
brake lets go of the loose pulley, the car- 
bons approach and come in contact, and 
the eyele is repeated.— Translated and ab- 
stracted from L’ Électricien (Parts), Octo- 
ber 21. 
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Vanderbilt Cup Race Controlled and Re- 

ported by Telephone. 

Excellent use was made of the telephone 
in controlling and reporting the progress 
of the Vanderbilt cup race, held on Octo- 
ber 14, over the highways of Long Island. 
A description of the equipment and of the 
system adopted is given here by Mr. 
Franklin H. Reed. The telephone served 
in this use not only to guide the move- 
ments of the vehicles and to enable the 
officers of the contest to supervise it, but 
kept the public informed of the move- 
ments of the vehicles and thus added 
greatly to the interest of the contest, for 
the route over which the cars were run 
was long and the cars could be seen for a 
short time only by any one observer. To 
report and control the contest effectually. 
„it was necessary to provide for sending 
instantly a warning to a participant of an 
emergency which would make his ap- 
proach at any point dangerous. It was 
also required that reports should be sent 
instantly to headquarters of the time of 
arrival of every participant at each of five 
timing stations, placed at five-mile inter- 
vals on the course. It was necessary ‘as 
well that all accidents should be reported 
to the surgeon in charge of the hospital 
staff at the grand-stand; and a report had 
to be made of the approach of a racing 
machine toward either of the two rail- 


road crossings on the course. In addition, 


it was desired to report directly the prog- 
ress of the contest to the editorial offices 
of the New York and Brooklyn papers. 
The system was worked out by Mr. A. R. 
Pardington, for the New York & New 
Jersey Telephone Company, which in- 
stalled the system. The public was kept 
informed of the movements of the vehicles 
by means of a large blackboard, on which 
were posted the times at which each com- 
peting car passed a given station, by an 
attendant who received the message di- 
rectly by means of a telephone. At each 
of seven points in the course where there 
were hazardous turns or other dangerous 
conditions, there was stationed an official 


ELECTRICAL REVIEW 


designated to observe the progress of all 
cars and act as a judge of possible inter- 
ference. At each of these places there 
was also stationed an ambulance with 
surgeons, and a telephone station, the 
latter being connected directly with an in- 
strument at headquarters, where an at- 
tendant was constantly placed to receive 
reports. The control of trains over the 
Long Island Railroad at the two points 
where the course selected crossed the 
tracks of this road was, by courtesy of the 
railroad company, temporarily vested in 
an official designated by the cup commis- 
sion. This official remained at a tele- 
phone located beside the crossing, and on 
the approach of an automobile toward a 
second telephone located one and one-half 
miles back on the course, received a noti- 
fication over an independent private line, 
in order that he might hold up any train 
scheduled for that time. As an additional 
precaution, an improvised semaphore sig- 
nal was attached to the telephone pole. 
The newspapers which received special 
service were furnished with direct and un- 
interrupted lines from their editorial 
rooms to instruments especially provided 
and located in the reporters’ stand, in 


close proximity with the reporting black- . 


board. In addition to the apparatus thus 
installed for controlling the race, public 
telephone booths were provided for the 
use of the spectators. The lines from these 
booths terminated directly in.the tollboard 
at Long Island City, and in other various 
local exchanges in that section of the tele- 
phone company’s territory. One feature of 
the installation was over a mile of fifty-pair 
safety cable, which was terminated at the 
headquarters of the cup commission, which 
was provided with a special distributing 
rack with enclosed fuses for protecting 
from heavy currents, heat coils for sneak- 
current protection, and carbon-plate light- 
ning arresters. All of this equipment 
was placed in a temporary structure, be- 
cause the system was used during the pre- 
liminary trials on September 23, and it 
was necessary to protect it from the 
weather during the period in which it re- 
mained in place. In connection with the 
complete system, there were no less than 
forty-four telephones. Each of these was 
equipped with generator bell and local 
battery, the magneto system being em- 
ploved exclusively. Every connection was 
effected by the use of a special pair of 
wires run directly between the two instru- 
ments concerned ; or, in the case of the pay 
stations, between the telephone and the 
switchboard. This extreme simplicity was 
secured at the expense of cutting, for 
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temporary use, many toll lines radiating 
from the Long Island tollboard in Brook- 
lvn to points in Nassau and Suffolk 
counties, but it ensured the elimination 
of every chance for trouble that could be 
foreseen. Provision was made for the 
rapid clearing of any trouble which might 
occur by placing two of the company’s 
most experienced and ‘efficient men at 
each telephone on the circuit. These men 
were provided with powerful motor cycles, 
which have become a part of the company’s 
permanent equipment. The system was 
tested on the two nights preceding the 
races of September 23 and October 14, and 
it was continuously patrolled by emplovés 
of the company mounted on motor cycies. 
The preparation for this elaborate system 
required nearly a month, but the work 
was done so effectively that it was operated 
throughout the race without a single 
breakdown.—A bstracted from the Ameri- 
can Telephone Journal (New York), Octo- 
ber 28. 


Long Distance Wireless Messages. 

Dr. Lee De Forest, vice-president of 
the American De Forest Wireless Tele- 
graph Company, in an open letter to 
Signor Marconi, challenges certain recent 
statements attributed to the latter. Atten- 
tion is called to the fact that in these 
statements no allowance was made for the 
low power of the De Forest instruments, 
whose performance is in question. Dr. 
De Forest is, however, willing to compare 
the performance of De Forest equipments 
on board ships when supplied with one- 
kilowatt transmitters with that claimed 
for Marconi high-power stations. He 
says that on Friday, October 27, a message 
was received at New York from the steam- 
ship Havana, 1,030 miles south. No re- 
laying occurred. The same message was 
received at the Savannah De Forest sta- 
tion, and transmitted by the latter’s two- 
kilowatt equipment to Cleveland. Dr. 
De Forest says it is a common thing for 
Cleveland to read wireless messages sent 
by one-kilowatt transmitters from ships 
100 and 200 miles at sea off Cape Hat- 
teras, and during the same week the New 
York station received several messages 
from the cruiser Virginia when she was 


anchored off the mouth of the Mississippi, 
almost 1,200 miles overland. On Sunday, 
October 29, the United States Signal 
Corps at Fort Leavenworth, Kan., using 
De Forest instruments, reported that it 
had read a complete message from the 
Concho, which is equipped with a one- 
kilowatt De Forest transmitter, when that 
vessel was off Key West. The distance is 
1,100 miles, two-thirds of which is over- 
land. 

Dr. De Forest thinks these records 
which he quotes compare favorably with 
any that have ever been obtained. 
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The bill-posting industry of the United 
States is more or less in the hands of 
several very extensive corporations. In 
many of the larger cities, and in small 
towns as well, the value of illuminated 
bill-posters is being recognized, and now 
upon the streets of many towns a poster 
is so illuminated that it is far more at- 
tractive at night than during the day. 
The advertising value of this feature can 
easily be understood. There are millions 
of available bill-boards, however, for 


which absolutely no provision. of such à- 


nature has been made. 
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and striking literature which the com- 
pany makes use of. 


The United Electric Light and Power 
Company distributes considerable current 
for lighting and power in New York city. 
The company has adopted a method for 
promoting the use of electric current 
within the apartments which is winning a 
good deal of trade. The accompanying il- 
lustration shows a neat, framed advertising 
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Electric Arc Lamps 


THE PHILADELPHIA ELECTRIC COMPANY 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


Managers are invited to contribute suggestions 


company to the attention of the tenants 
of premises where service may be readily 
obtained. The frame is made of weath- 
ered oak, and measures five and three» 
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AN ATTRACTIVE AND TELLING FOLDER FROM THE PHILADELPHIA ELECTRIC COMPANY. 


2% An example of a decidedly attractive 
_. folder issued by the Philadelphia Electric 
‘- Company, Philadelphia, Pa., is presented 


herewith. ` This folder is accompanied by 


a postal ‘card, an illustration of which is 


e Á ————— _—— 


THE PHILADELPHIA ELECTRIC CO. 
Gentlemen : 
Please send us full liviormoilion regarding your 
proposition for installing Fleciric Arc Lamps. 


Yours %ruly 
NAME, 


ADDRESS. 


Tue RETURN POSTAL CARD. 


also presented. The Philadelphia Elec- 
tric Company has been very successful 
with its methods of publicity. This: is 
very largely the case because of the unique 


sign which the company places in -the ele- 
vators in the apartment houses where the 
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AN ELECTRIC ELEVATOR SIGN. 


apartments are supplied from the com- 
pany’s mains. The company has made 
use of this business-getting idea with 
great success, as it brings the name of the 
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quarters by seven and three-quarters 
inches. The printing is in red and Nile 
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green. The incandescent lamp corner- 
pieces are particularly significant. It is 
these little ideas that count for a great 
deal. 
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INDUSTRIAL SECTION. ; 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Recording Wattmeter. 
The General Electric Company, Sche- 
nectady, N. Y., has recently placed on 
the market a new type of recording watt- 


pering without detection. A _ felt-lined 
groove surrounds the edge of the cover 
and the leading-in holes for the wires are 


bearing surface. On the upper end of 
the shaft, and very carefully insulated 
from it, is the commutator. This is but 
one-tenth of an inch in diameter, and 
with the gravity-controlled brushes re- 
duces the friction at this point to the 
minimum. ‘The entire mechanism is as- 
sembled upon a skeleton casting which 
in turn is fastened within the meter cas- 
ing. By removing four screws and dis- 
connecting the windings from the termi- | 
nals, the mechanism may be removed fo i 
inspection and repair. i 
The armature is spherical, and re- 
volves within circular field coils. This 
‘most nearly fulfils the conditions of low- 
est possible watt loss with highest torque. 
This armature is wound from very fine 
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COMMUTATOR OF TYPE C THOMSON RECORDING 
W ATTMETER. 

meter identical in principle with the 
earlier forms of Thomson recording watt- 
meters, but differing widely in structural 
details. This new meter is known as 
the Thomson recording wattmeter type 
os hes 

The cover is fastened with studs and 
wing nuts, and may be moved directly 
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VERTICAL PATTERN TYPE C THOMSON 
RECORDING WATTMETER. 
covered with the same material, exclud- 
ing both dust and insects. 

In the meter proper a number of im- 
provements have been made. The lower 
bearing is made of carefully selected sap- 
phire, or in capacities above fifty kilo- 
watts, of diamond. “The General Elec- 
tric Company has recently perfected a 


Parts or TyPE C Tuomson RECORDING WATTMETER—BEFORE ASSEMBLING. 


toward the front, permitting the instal- 
lation of a large number of meters where 
space is limited. The sealing wire is 
passed through the wing nuts and their 
respective studs, necessitating the use of 


but one wire, and positively prevents tam- 


method of grinding diamonds in a con- 
cave form and obtaining a polish fully 
equal to that of the sapphire jewel. The 
shaft is tipped with a brass pivot fitted 
with a very finely polished steel point 
which, with the jewel cup, forms an ideal 


HORIZONTAL PATTERN Type C THOMSON RE- 
CORDING WATTMETER—COVER REMOVED. 


wire upon a paper shell, and the field 
windings are of copper ribbon. The 
damping magnets are subjected to a 
rigid process of magnetization and aging 
to ensure absolute permanence. The pe- 


culiar design of the field coils and arma- 
ture of the type “C” meter gives the 
greatest possible torque combined with 
minimum losses and weight of moving 
element. 

Although designed primarily for use 
upon direct-current circuits, the type “C” 
Thomson recording wattmeter may, like 
its immediate predecessor, be used with 
entire satisfaction on alternating-current 
circuits regardless of frequency or wave- 
form. 

Having no iron in its construction, the 
type “C” meter is not subject to hystere- 
sis action. The type “C” Thomson re- 
cording wattmeter is manufactured in 
capacities ranging from 5 to 600 amperes, 
inclusive, two-wire; and 5 to 300 amperes, 
inclusive, three-wire; and for potentials 
from 100 to 600 volte. 
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Large Gas-Engine-Driven Alternator. 

The accompanying illustrations show 
the largest gas-engine-driven alternator 
which has ever been constructed. This 
alternator was built by the Crocker- 
Wheeler Company, Ampere, N. J. The 
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of the United Railways, of San Francisco, 
Cal. It will be remembered that this 
station takes the place of the steam-driven 
station owned by the railway company. 
The alternators are of very rigid con- 
struction, having box frames. The wind- 
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ings is thus short, and a rigid shaft is 
secured. 

These machines operate in parallel with 
the water-wheel-driven generators of the 
California Gas and Electric Corporation, 
100 miles away. The Brown-Boveri type 


CROCKER-WHEELER 4,000-KtLOVOLT-AMPERE ALTERNATOR FOR DIRECT-CONNECTION TO GAS ENGINE. 


machine is of the type developed by 
Brown, Boveri & Company, of Baden, 
Switzerland. It is rated at 4,000-kilovolt- 
amperes, and will be driven by a Snow gas 


or 


S 


on 


ings are not of the form-wound type, but 
are of the threaded-conductor type, the 
conductors being led through substantial 
insulating tubes inserted in the slots of 
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CROCKER-WHEELER 4,000-KILOVOLT-AMPERE ALTERNATOR. 


engine. The first of these generators has 
just been completed. Three altogether 
have been ordered for the gas-engine- 
driven station which is now being equipped 
by the California Gas and Electric Cor- 
poration to supply current to the system 


the armature. This winding is particu- 
larly desirable because of the excellent 
insulation obtainable, and because it leaves 
the armature windings accessible without 
it being necessary to shift the arma- 
ture axially. The distance between bear- 


of alternator is said to be particularly 
suited to such operation, due to the large 
inherent damping. The regulation called 
for in the machines is ten per cent at 
unity power-factor. The temperature 
rise must not be more than seventy de- 
grees centigrade. The efficiency pre- 
scribed is 93.5 and ninety-six per cent at 
half load and full load, respectively. The 
current will be developed at 13,200 volts, 
twenty-five cycles, three-phase. The ma- 
chines will run at eighty-eight revolu- 
tions per minute. It is said that they 
can be started as motors for starting the 
gas engines attached to them. 


The Locke Insulator Manufacturing 
Company. 

Supplement No. 1 to “The Insulator. 
Book” has been issued by the Locke In- 
sulator Manufacturing Company, Victor, 
N. Y. This supplement contains valuable 
information for transmission men. 

The Locke Insulator Manufacturing 
Company has broken ground for an ad- 
dition to its present works which will 
consist of a modern eight-kiln factory 
specially designed for the company’s par- 
ticular work. The buildings will be con- ` 
structed entirely of reenforced concrete. 
The plant will be 180 feet square, two 
stories high, and will include the most 
modern methods of handling coal, clay, 
etc. 
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An Electrical Hardware Catalogue. 

The H. T. Paiste Company, Philadel- 
phia, Pa., has issued catalogue No. 12, 
descriptive of its electrical hardware. 
This catalogue contains a complete list, 
together with illustrations, of Edison 
screw-base sockets and receptacles. The 
company’s new line of tablet-boards is 
also shown, as well as a new line of 
moulding branch blocks designed on the 
Fielding principle, so that they may be 
used anywhere along the line of mould- 
ing without cutting. These blocks are 
called “moulding taplets.” Wherever 
possible, there is shown opposite each 
listed article the average weight of stand- 
ard packages. The illustrations used are 
made from photographs of the devices, 
and the proportions are absolutely cor- 
rect. 

Three years ago the Paiste Company 
acquired its own potteries at Trenton, 
N. J., securing the plant of the Electric 
Porcelain and Manufacturing Company. 
The wisdom of this departure has been 
made apparent by the extensive increase 
which has taken place in the demand for 
the company’s product. The company is 
able to control its porcelain supply, and 
to make certain that, in electrical and 
mechanical features, the material is the 
best that can be produced. 

The company has recently opened a 
new Boston office, with Mr. Frank Booth 
as manager. The office is located at 7 
Otis street, Winthrop Square. The large 
demands of the New England trade, and 
the necessity for prompt shipment of or- 
ders in this territorv, have made the new 
office necessary. 


A New Line of Electrical Instru- 
ments. 


The Simplex electrical instruments, 


manufactured by the Simplex Company, 


60 Nassau street, Newark, N. J., embody 
a number of new and valuable features. 
These instruments employ neither steel 
pinions, jewel bearings, nor spiral springs 
in their construction. The novelty of the 
instruments in regard to methods of 
mounting consists in suspending the 
movable coil by means of yielding, non- 
oxidizable conducting bands of high-ten- 
sile strength. Due to this construction, 
no trouble is encountered from rusting of 
pivots due to change in temperature, and 
there are no jewels to be broken. 

The moving system consists of a flat, 
rectangular coil wound on a damping 
frame, and supported above and below by 
straight conducting bands. These bande 
are attached through @ yielding support 
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to insulated bridge-pieces, and they thus 
serve the triple purpose of supports, elec- 
trical conductors, and retarding springs. 
They are made of highly resilient, non- 
oxidizable, patented bronze alloy. 

The magnetic system consists of a 
horseshoe permanent magnet having four 
flat, soft-iron pole-pieces, and a soft-iron 
disc core. The magnet is assembled with its 
pole-pieces and the core before aging, and 


Fic. 1.—CoMMON SWITCHBOARD FORM 
‘* SIMPLEX” VOLTMETER. 


the parts are not again removed. The ar- 
rangement of the parts is such that the 
moving coil may be readily assembled or 
removed without disturbing any other 
parts. The magnet is made of a high 
grade of Swedish magnet steel, of great 
strength and permanence, and is thor- 
oughly treated and aged by special proc- 
esses, 

The scale of these instruments is nearly 


Fic. 2.—SwITCHBOARD FORM ‘‘ SIMPLEX” 
VOLTMETER. 


uniform, and the needle is strongly 
damped, so that it comes to rest almost 
without oscillation. 

Two of these instruments are shown in 
the accompanying illustrations. 

The voltmeters have a high resistance, 
and are hence suitable for insulation test- 
ing. The switchboard instruments are 
assembled in cast-iron cases, which are 
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dust and moisture-proof, and at the same 
time afford an effectual magnetic screening. 
They may be made in flush patterns, as 
well as in the projecting patterns shown. 
The ammeters for currents over twenty- 
five amperes are furnished with external 
shunts. The standard finish for the 
switchboard instruments is black enamel, 
with highly polished nickel trimmings, 
though any special finish can be supplied 
at slight extra cost. . 

The Simplex instruments are also made 
in a portable type, consisting of a single 
meter in a convenient carrying-case, or of 
an ammeter and voltmeter hinged together 
so as to open out, enabling either or both 
to be used, which closes up into a con- 
venient form for carrying. An automo- 
bile type of portable meter is also made 
by the company. 

Simplex instruments range in size from 
three to 300 volts, and from three to 600 
amperes. The accuracy claimed for them 
by the maker varies from one to one- 
quarter per cent, according to the type of 
meter required. 
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Warren Electric Manufacturing 
Company. — 

Relative to the placing of the Warren 
Electric Manufacturing Company, San- 
dusky, Ohio, manufacturer of alternators 
and steam turbines, in the hands of a 
receiver on October 25, the statement has 
been made that the action was taken by 
some of the minority stockholders, who 
claimed that while the company was per- 
fectly solvent at that time, it was in 
imminent danger of becoming insolvent 
if the management was not changed. 

The first receiver appointed not being 
satisfactory to the majority of the stock- 
holders and the largest creditors, the 
court appointed three receivers, namely, 
John Whitworth, president Commercial 
National Bank, Sandusky, Ohio; James 
Flynn, president American National 
Bank, Sandusky, Ohio; R. E. Schuck, 
president Third National Exchange Bank, 


Sandusky, Ohio. These three receivers 
took charge of the business on October 28. 

It is stated that an inventory is now 
being made, preparatory to the prepara- 
tion of a statement which will be ready 
within the next few days. 

The plant has not been closed down, 
and all purchases made to complete work 
on hand will be promptly paid for by the 
receivers. It is further stated that the re- 
ceivers will continue to take orders and 
execute them as rapidly as possible, and 
it is hoped that in the very near future 
such arrangements will be carried through 
as will enable the affairs of the company 
to be taken out of the receivers’ hands, 
and all accounts settled in full. 
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Aluminum Reflectors. 

The American Electrical and Novelty 
Manufacturing Company has placed on 
the market an aluminum reflector, an 
illustration of which is shown herewith. 
This device increases the light in the 
direction of reflection, and at the same 
time allows the light to be thrown behind 
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ALUMINUM REFLECTOR. 


the reflector, avoiding dark spots on the 
ceiling. The reflector has become very 
popular for stores, banquet halls, theatres 
and churches. It is designated as the 
“Monarch” aluminum reflector. The 
company will place this reflector on sale 
with all of the leading supply houses 
throughout the United States and 
Europe. | 


Purifying and Softening Water by 
Electrolysis. 

As is well known, hard water and water 
having a slightly acid reaction are detri- 
mental in their effects upon boilers, as the 
latter corrodes the tubes, while the former 
fills them up with scale. A method that 
will eliminate the greater part of the 
salts held in solution, and at the same time 
give the water a slightly alkaline reaction, 
` and accomplish this result without adding 
chemicals, it is believed would be of much 
value. Such a system has been invented 
and is here described. The process is con- 
trolled by the Electric Water Purifying 
and Filter Company, of New York city. 

The process is an electrolytic one, and 
endeavors to unite in a single apparatus 
all the advantages of efficient filtration 
and cheap electrolysis. It is said that the 
new system will purify and soften water 
at a cost not exceeding one and one-half 
cents per thousand gallons. This cost is 
figured for the most obstinate waters ob- 
tained in New York city. 

The electrolytic action causes the pre- 
cipitation of scale-making compounds 
which are found almost everywhere. 
Passing hard water through the apparatus 
is said to cause the precipitation of most 
mineral substances and to destroy its 
acidity. Any iron contained in the water 
is deposited upon the cathode. An ad- 
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vantage of the system is that it not only 


purifies water for industrial purposes, but 
prepares pure water for drinking pur- 
poses, making the apparatus suitable for 
use in apartment houses, hotels, and even 
cities. 

The accompanying drawing shows the 
apparatus as adapted to hotels and apart- 
ment houses. It consists of a cylindrical 
iron tank divided into two parts by a ver- 
tical partition. The anodes are baffe- 


ELECTROLYTIC WATER PURIFIER. 


shaped plates of iron arranged as shown, 
the cathode being the wall of the tank 
itself. By this arrangement the hydrogen, 
as it is liberated at the 
cathode, escapes freely, 
while theoxygen liberated 
at the anodes is held in 
confinement, allowing it 
to be taken up by the 
water. The salty matter 
contained in the water 
is precipitated at the bot- 
tom of the tank, while 
the pure treated water 
overflows to the filter 
sontained in the other 
half of the tank. The 
new process thus adds 
oxygen to the water in- 
stead of driving it off. 
Tables furnished bv 
the maker to indi- 
cate the effectiveness of this system of 
treating water show that dry residue, 
salts, organic matter and mineral matter 
are eliminated, but a trace of chlorine is 
left in the water; and from bacteriological 
tests, the bacteria were practically all de- 
stroyed. It is said that the process also 
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eliminates from the water all nitrates and 
nitrites which are contained in contami- 


nated water. 
—— ddl 


Directory of the Country's Manu- 
facturers. 

The fifth edition of the “Manufacturers 
of the United States” has recently ap- 
peared. The original volume, the first 
edition, came out in 1882, and was a 
pamphlet of less than fifty pages. This 
1905 edition has grown to 2,500 large 
pages, each arranged in two columns. This 
is a very carefully compiled, arranged and 
indexed directory of the manufacturers 
of the United States. It gives the par- 
ticulars of 512,734 different manufactur- 
ing concerns, and reports their products 
under 52,596 separate names of articles. 
The book is gaining a large circulation in 
foreign countries, and is of much assist- 
ance to domestic houses desiring to get 
into communication with manufacturers 
in a certain line. It is purposed hereafter 
to issue a revised edition every year. The 
publisher is the Manufacturers’ Red Book 
Publishing Company, 225 Fourth avenue, 
New York city. The book is not sold; it 
is lent to subscribers at $15 per year. 
poy aes 

A Micanite Canopy Insulator. 

The accompanying illustration shows a 
micanite canopy insulator which is being 
made by the Mica Insulator Company, of 
New York city. This insulator is to be | 
used where wires pass through a ceiling. 
It prevents them from coming in contact 
with the canopy itself, and forms a water- 
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MICANITE CANOPY INSULATOR. 


proof and fireproof shield. The canopy 
insulator is pressed in one piece from large 
mica laminz; there is no joint where the 
flange passes into the funnel. 

The company claims that the insulator 
is fireproof, and states that the National 
Board of Fire Underwriters has added it 
to its approved list of apparatus, 


764 


Vol. 47—No. 20 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


SALE OF TRACTION PROPERTY—Judge Thompson has given 
notice in the United States District Court that the affairs of the five 
Appleyard traction properties, in the hands of Receivers Schmid- 
lap and Wilson, will be closed up preparatory to a sale after Janu- 
ary 1, 1906. Claims must be filed before December 30. The order 
covers the Urbana, Bellefontaine & Northern Railway and the Day- 
ton, Springfield & Urbana Electric Company. The other three roads, 
which include the Central Market, of Columbus, will be handled by 
the court at Columbus. 


TO ELECTRIFY STEAM ROAD—Plans are being prepared for in- 
troducing electric power on the Pennsylvania Railroad Company’s 
old line from Camden to Atlantic City. It is understood that it is 
the intention of the officials to make the change on the West Jersey 
& Seashore Railroad from Camden to Newfield, and on the old West 
Jersey & Atlantic line from Newfield to Atlantic City. The over- 
head system is to be adopted. While for the present only that por- 
tion of the West Jersey & Seashore between Camden and Newfield 
will be equipped, it is believed that eventually the entire line as far 
south as Cape May will be operated by electricity. 


TO INCREASE CAPITAL STOCK—Notice has been given that a 
meeting of the stockholders of the Northwestern Gas and Electric 
Company will be held in Walla Walla, Wash., December 21, 1905, 
for the purpose of voting on a proposition to increase the capital 
stock from $650,000 to $1,000,000 by the issuance of $350,000 eight 
per cent cumulative preferred stock, entitled to priority both as to 
dividends and in the distribution of assets upon the dissolution 
of the company. The object of the increase in the capital stock is 
believed to be the building of another power plant on the upper 
Walla Walla to provide for the rapidly increasing demands for power 
in Walla Walla and Pendleton. 


EARNINGS OF CONNECTICUT TROLLEYS—Reports from the 
trolley roads of Connecticut, filed with the railroad commissioners, 
show that the Consolidated Railway Company, owned by the New 
York, New Haven & Hartford Railroad, and the Connecticut Railway 
and Lighting Company, which two companies practically control all 
the trolley lines of the state, last year carried 82,606,350 passengers. 
The gross earnings of the Consolidated were $2,024,502.85, and the 
operating expenses $1,169,174.49, leaving net earnings of $855,328.36. 
The Connecticut Railway and Lighting Company earned $1,420,093.53 
and its operating expenses were $837,615.73, leaving net earnings 
of $582,477.80. These are record figures for trolley roads in Con- 
necticut. 


INDIANAPOLIS TELEPHONE INTERESTS ORGANIZE—At a 
meeting of the Toledo and St. Louis capitalists, who have secured 
a controlling interest in the Indianapolis Telephone Company and the 
new Long-Distance Telephone Company, of Indianapolis, officers were 
elected as follows: Indianapolis Telephone Company—H. C. Stifel, 
St. Louis, president; James P. Brailey, Jr., of Toledo, vice-president; 
John H. Holliday, Indianapolis, A. H. Bauer, St. Louis, additional 
members of the board of directors. New Long-Distance Telephone 
Company—H. C. Stifel, president; C. Marquard Forster, St. Louis, 
vice-president; Breckenridge Jones, St. Louis; James P. Brailey, 
Jr., Toledo; A. F. Ramsey, Crawfordsville; M. B. Wilson and Louis 
Hollowegg, Indianapolis, additional members of the board of direc- 
tors. 


MUNICIPAL LIGHTING PLANT COMPLETED—New York city’s 
first municipal electric light plant has been completed, and on 
October 30 was tested in the presence of a number of city officials. 
The current generated will be used to light the new Williamsburg 
bridge. By an investment of about $90,000 the city, it is expected, 
will make an annual saving of $12,000 in lighting the 124 arcs 
and 136 incandescent globes on the bridge. The plant was de 
signed by H. de B. Parsons. There are two buildings, and the 
smokestack is 225 feet high. It is the first electric light works in 
the country to get its steam power as the result of the burning of 
garbage. The building which contains the furnaces and boilers is 


in charge of the street cleaning department, and the electric generat- 
ing plant is under the bridge department. 


TELEPHONE COMPANY CHANGES HANDS—The Citizens’ 
Telephone Company, Terre Haute, Ind., has passed to the control of 
the Kinloch system, which has purchased fifty-five per cent of the 
stock. It is understood that the capital will be increased to $375,000, 
and ultimately to $750,000. The new capital will be spent in improve- 
ments; $100,000 at once, and $250,000, in all, as speedily as it can be 
used to advantage. A special building for exchange purposes will 
be erected on a site already secured, and a constructing engineer 
is preparing plans for the improvement. The Terre Haute men, who 
founded the company several years ago, nearly all retain stock in 
the new organization. W. P. Ijams, who was president, is now vice- 
president; ©. M. Forster, president of the Kinloch company, St. Louis, 
is president of the reorganized company, and Roy McCanne, secre- 
tary of the Kinloch company, is secretary-treasurer. 


EQUIPMENT ORDERED FOR CUBAN ELECTRIC ROAD—The 
Havana Central Railway Company, recently organized by New 
Yorkers and others closely identified with the Havana Electric Rail- 
way Company, to build and operate in Cuba one of the largest electric 
railway systems ever initiated by American interests outside of the 
United States, has placed an 18,006-ton rail contract with the Lacka- 
wanna Steel Company. Thirty cars, built on similar lines to those 
used in the New York subway, have been ordered from the Wason 
Manuracturing Company. They will have motors geared for a speed of 
forty miles an hour. Ten forty-ton electric locomotives, to be built 
at the Schenectady shops of the American Locomotive and General 
Electric companies, are to be used for handling the freight traffic. 
Curtis turbines, the first to be used in the West Indies, will generate 
the current in the power-house, whose initial capacity will be 7,500 
horse-power. | 


NEW INCORPORATIONS. 


IOWA—Dubuque, 
$151,501. 


DENVER, COL.—Springfield-Lamar Telephone Company. $3,000. 
Incorporators: J. L. Petticrew, F. E. Lamport, Alfred B. Allen. 


SAN FRANCISCO, CAL.—West Coast Electric Light and Power 
Company. $25,000. Directors: J. F. Hathaway, Thomas E. Fogel- 
sang, C. R. Lundberg, W. T. Hume and C. Ulmer. 


AUGUSTA, ME.—Denmark Telephone Company. To operate a 
telephone line. $10,000. President, E. L. Head, Denmark, Me.; 
treasurer, C. L. Wentworth; clerk, M. M. Wentworth, Denmark, Me. 


ALBANY, N. Y.—Goshen Illuminating Company. To furnish 
gas and electricity. $25,000. Incorporators: James Gamble and 
William H. Dixon, New York city, and John B. Johnston, Brooklyn. 


DOVER, DEL.—The Metropolitan Gas and Electric Company, 
Chicago. $12,000,000. Incorporators: Joseph C. Markley, of Chi- 
cago; George F. Goodnow, of Chicago, and Harry W. Davis, of 
Wilmington. 


LANCASTER, OHIO—Nelsonville, Athens & Glouster Traction 
Company, of Nelsonville. $10,000. Incorporators: L. F. Carpenter, 
J. C. Reynolds, W. J. Stuart, B. C. Wise, Charles Lutt and T. E. 
Wells, all of Nelsonville. 


MARSHALLTOWN, IOWA—Union Trading Company. $100,000. 
Incorporators: D. T. Denmead, L. C. Norris, C. R. Sheers and R. 
A. Elzey, Marshalltown; J. E. Sedgewick, George E. Lichty, W. W. 
Marash and Frank J. Fowler, Waterloo; Fred L. Maytag and W. 
O. McElroy, Newton; and Horace Boise, Grundy Center. 


LINCOLN, NEB.—Falls City, Sycamore Springs, Sabetha & 
Southwestern Railway Company. $100,000. Incorporators: J. H. 
Miles, George Boone, Jr., E. H. Towle, W. E. Dorrington, George L. 
Campen, Samuel Kimmel, W. A. S. Bird, H. Reding, E. V. Kauff- 
man, Albert Maust, J. E. Wallace, Charles McGuire, E. S. Towle, 
W. H. Crook. 


DES MOINES, 
Company, Dubuque. 


Iowa & Wisconsin Railway 
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TELEPHONE AND TELEGRAPH. 

CASEY, ILL.—The Shimnel Telephone Company has absorbed 
the Lafferty and the Fitch systems. 

CALIFON, N. J.—The Lebanon Telephone Company will extend 
its line from Califon to Farmersville. 

NEW LEXINGTON, OHIO—The Perry County Telephone Com- 
pany is preparing to rebuild its plant. 

LEBANON, N. J.—The Lebanon Telephone Company is extend- 
ing its line to Farmersville and Fairmount. 

NORFOLK, MASS.—The Southern New*England Telephone Com- 
pany has completed work on its new line to New Marlboro. 


INTERLAKEN, N. Y.—The Empire State Telephone and Tele- 
graph Company is building additional lines out of Interlaken. 

SALAMANCA, N. Y.—The Salamanca Telephone and Telegraph 
Company has passed into the hands of G. B. Hubbell, of Buffalo. 


PARK CITY, UTAH—The Rocky Mountain Telephone Company 
has completed the installation of a new system in Park City, at a 
cost of $30,000. 


LANCASTER, N. Y.—The Inter-Ocean Telephone Company will 
shortly have its new exchanges in operation. The line will be ex- 
tended to connect with Buffalo. 


WESTFORD, MASS.—The New England Telephone Company 
is now at work installing an independent exchange, which it expects 
to have completed by December 1. 


LINCOLN, NEB.—The Nebraska Telephone Company has added 
175 new subscribers to its Nebraska City exchange, and has also 
connected with Lorton and Dunbar. 


BRYAN, OHIO—The Bryan Telephone Company has purchased 
the plant of the Pioneer Telephone Company, of Pioneer, operat- 
ing something over 100 telephones. 


BEATRICHB, NEB.—At the annual meeting of the Highland Inde- 
pendent Telephone Company C. EB. Stewart was elected president 
and Leonard Greiser secretary-treasurer. 


BROWNSTOWN, IND.—The Brownstown Telephone Company 
has closed a deal with the Union Telephone Company, by which it 
‘has placed in service sixty or more telephones. 


ELKHART, IOWA—The Farmers’ Telephone Company with 
headquarters at Dallas Center, Iowa, will build a line from Blk- 
hart to Maxwell, the work to commence at once. 


DRYDEN, N. Y.—The Dryden Telephone Company now makes 
connection at Virgil with the Killawog Telephone Company, giving 
service with Messengerville, Marathon and Killawog. 


CORTLAND, N. Y.—The Inter-Ocean Telephone is making 
arrangements for the opening of its new exchange in Cortland, 
which it hopes to have ready for business December 1. 


LOGAN, UTAH—The Independent Telephone Company has com- 
pleted the installation of its system in Logan. The plant cost 
$36,000, and the company begins business with 336 subscribers. 


GOSHEN, IND.—The Central Union Telephone Company is pre- 
paring to spend $50,000 in installing an entirely new system in 
Goshen. It is reported that work will commence in the spring. 


DENVER, COL.—The contract for the construction of four addi- 
tional stories to the building of the Colorado Telephone building 
has been awarded to J. M. Lambert, of Denver, his bid being $57,552. 


MOUNDSVILLE, VA.—The board of directors of the Union Tele- 
phone Company, of Littleton, W. Va., has elected Louis Delbrugge, 
president; Charles Sturm, secretary; Carl Thompson, treasurer, and 
Dr. Lemley, general manager. 


WASHINGTON, D. C.—The Chesapeake & Potomac Telephone 
Company is opening exchanges at the following points, all in the 
state of Maryland: Kensington, Woodlawn, Mount Airy, New Wind- 
sor, Taneytown and Union Bridge. The net gain in stations since 
January is 12,800. l 


TERRE HAUTE, IND.—The Citizens’ Telephone Company is 
to be reorganized with added capital. It is said for the Terre Haute 
company, however, that its local exchange is not to lose its inde- 
pendent character, and that the consolidation will affect only its long- 
distance service. . 
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BURLINGTON, VT.—The New England Telephone Company is 
planning to erect twelve new office and exchange buildings in Ver- 
mont, completely reorganizing the service and changing the system 
now in use to the common battery. 


BUFFALO, N. Y.—The Bell Telephone Company is extending its 
lines to and through Waterport, Kuckville, Carlton Station and 
Kent. Eighty-five miles of wire will be put up and the names of 200 
subscribers added to the local list. 


CINCINNATI, OHIO—The Harrison Pike Telephone Company, 
which operates a private telephone along that road to the west county 
line, has granted the Bell Telephone Company the right to run 
telephone lines over its right of way. 


KANSAS CITY, MO.—The Missouri & Kansas Telephone Com- 
pany has put a new switchboard at its West office in Kansas City, 
Kan., into service. The new board has a capacity of 5,000 lines, 
and 1,400 subscribers have been cut over. 


CENTRAL CITY, COL.—The Colorado Telephone Company has 
a force of men at work putting up new poles from Denver to Central 
City, and is installing three new circuits from Denver via Central 
City to Georgetown, Leadville and Ouray. 


EVANSVILLE, IND.—The Pocket Long-Distance Telephone Com- 
pany has been organized with $20,000 capital stock. The object is 
to connect all the independent telephone systems in the vicinity 
of Evansville, giving them long-distance connection. 


CLINTON, N. J.—The Merchants and Farmers’ Telephone Com- 
pany has connected with the Chester Telephone Company, and now 
gives its subscribers connection with Vernoy, Middle Valley, Ger- 
man Valley, Milldale, Chester and the surrounding hamlets. 


ROCK ISLAND, ILL.—The stockholders of the American Tele- 
phone and Telegraph Company have elected the following officers: 
president, E. P. Meany, of New York; secretary, Melville Eggles- 
ton, of New York; treasurer, J. C. Vail, of New York; directors, 
E. E. Cook and H. W. G. Church, Davenport; E. P. Meany, Melville 
Eggleston and A. E. Holcombe, New York. 


DALLAS, TEX.—At a meeting of the stockholders of the Texas 
Long-Distance Telephone Company in Dallas, it was decided to in- 
crease the capital stock of the company from $60,000 to $120,000. 
It is stated that the Dallas-Fort Worth line will be completed within 
a short time, and that a line to Terrell and Greenville will be built. 


SPRINGFIELD, MASS.—The annual meeting of the Heath Tele- 
phone Company was held recently. There has been a rapid growth 
in business since the annual meeting a year ago. Extensions have 
been completed to Conway, Shelburne, Colrain, Ashfield and Heath, 
and lines are in progress to Hawley, Charlemont and Buckland. 


CHICAGO, ILL.—The Postal Telegraph Company has made an 
arrangement with the North American Telegraph Company, its 
northwestern connection, to obtain a larger share of the latter’s 
stock. The deal involves a contract for exchange of business 
between the two companies for twenty-five years from 1911, when 
the present contract expires. 


ATTICA, N. Y.—The Tonawanda Valley Telephone Company has 
been incorporated with headquarters at Varysburg. The company 
has installed a switchboard and already has about eighty sub- 
scribers. The exchange will take in the village of Varysburg, 
Johnsonburg, North Java and the surrounding farming districts. 
It will be operated in connection with the Bell Telephone Company. 


SHERMAN, TEX.—It has been announced that in the case of 
North Texas Telephone Company vs. the Texas & Pacific Railway 
Company, a condemnation proceedings, an agreement has been 
reached, whereby the telephone company will have the use of the 
railroad right of way between Sherman and Whitesboro. Manager 
Shock announces that the construction of the line will be begun 
at once and pushed to completion. 


GREENVILLE, PA.—The West Salem Telephone Company, which 
was recently organized, is almost ready for business. The officers 
are: S. K. Parker, president; John F. Melvin, secretary and treas- 
urer; W. S. Ferguson, Milo Brown, William Collins and Andrew 
Brown directors. There are already between fifty and sixty patrons, 
and many more are expected. The line will connect with the Union 
Telephone Company, and with the Warren-Jefferson lines in Kins- 
man. 
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ELECTRIC LIGHTING. 


BYHALIA, MISS.—R. D. Berry is installing an electric light 
plant. 

COVINGTON, GA.—The Covington city electric light plant has 
been completed. 

LEHIGH, OKLA.—The Consumers’ Ice Company will install elec- 
tric lights at Lehigh. 

BOSTON, MASS.—The Medway Electric Light Company will build 
a substation in Medway. 

MONROE, WIS.—W. S. Pengra, of Brodhead, has ee the 
electric light plant at Stockton, Ill. 

FINDLAY, OH1O0—The electric light plant at Arlington burned 
recently. There was no insurance. 

WEST CHESTER, PA.—The Ridley Creek Supply Company has 
extended its line through Williston. 

LEHIGH, I. T.—The Lehigh city council has granted a franchise 
for electric lights and power to the Consumers’ Ice Company. 

LE ROY, MINN.—The electric light plant owned by Edward 
Bosworth was burned recently. The loss was covered by insurance. 


HAGERSTOWN, MD.—The receipts from the municipal electric 
light plant for September were $1,409.23, against $1,077.38 last year. 


CHARLOTTE, N. Y.—Mooresville has voted to issue bonds to 
the amount of $10,000 for the establishment of an electric light 
plant. 


LIVINGSTON, MONT.—Two carloads of machinery for the new 
electric light plant have arrived. The power-house is 50 by 100 feet 
in area. 


ROSLYN, N. Y.—The management of the Nassau Light and 
Power Company will hereafter be under the direction of J. G. White 
& Company, of New York city. 


TACOMA, WASH.—The Sunnyside council has entered into a 
lighting contract with the Prosser Falls Land and Power Company. 
The line will be built via Mabton. 


NASHVILLE, ILL.—K. H. Steinhauser has purchased the Nash- 
ville electric light plant from the present owners, the deal PONE 
closed at East St. Louis by C. M. Foreman. 


CRYSTAL FALLS, MICH.—Petoskey proposes to obtain power 
for its electric light plant from the Boyne Falls Power Company, 
located at the falls of the river Boyne, sixteen miles south. 


PHILADELPHIA, PA.—J. F. Buchanan & Company, of Phila- 
delphia, have been awarded the contract for the installation of an 
electric lighting plant at Fort Mansfield, N. Y., to cost $3,190. 


PITTSBURG, PA.—Homestead - business men have organized 
a light, heat and power company which is to be capitalized at 
$100,000 and chartered to operate throughout Allegheny County. 


LOCKPORT, N. Y.—Work on the Buffalo transmission line of 
the Niagara, Lockport & Ontario Power Company has been begun. 
The line will run to Pendleton, then to Getzville, Williamsville and 
Buffalo. 


GOSHEN, N. Y.—A majority of the stockholders of the Con- 
sumers’ Light and Power Company, of Middletown, voted to sell the 
company’s plant to the Orange County Light and Power Company 
for $65,000. 


EVERETT, WASH.—The Everett city council has instructed the 
city clerk to advertise for bids on the city lighting. The present 
contract expires next March. Propositions are to be for five, seven 
and ten years. 


ROME, GA.—A large electric plant is to be built on the banks 
of the Etowah river, between Rome and Cartersville, by a company 
with a capital of $400,000. The plant is to furnish Rome with 
electric power. 


SEATTLE, WASH.—By a deed and bill of sale filed in the 
county auditor’s Office the entire distributing system and the fran- 
chise of the Ballard Electric Company have been sold and trans- 
ferred to the Seattle Electric Company. 


RICHFIELD, UTAH—James Christiansen, of Salt Lake, and 
H. N. Hayes, of Richfield, have become associated with Thomas 
and D. R. Brown, the original owners of the Richfield electric plant. 
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The company has secured the upper water-power rights above 
Glenwood. 


GUTHRIE, OKLA.—Charles A. Freuauff, of New York, has bought 
the Shawnee Light and Power Company’s plant and entire system, 
in Shawnee, for $108,000. The sale was made by Receiver J. C. 
Fisher on order from the district court. 


PAINESVILLE, OHIO—The stockholders of the Commercial 
Electric Company held their annual meeting recently. The officers 
elected were: T. E. Durban, president; W. N. Collister, vice-president, 
and W. E. Malin, secretary and treasurer. 


PANA, ILL.—The Pana city council has granted the Pana Gas and 
Electric Company a franchise to lay pipes through the streets and 
alleys of the city. The city also closed a contract with the com- 
pany to light the city at $72 a year for each lamp. 


ANACONDA, MONT.—The Helena Power and Transmission 
Company has secured the right of way between Butte and Anaconda 
and the stringing of wires has begun. The company will furnish 
power for the concentrator at the Washoe smelter and indirectly to 
the street car company. 


CRAWFORDSVILLE, IND.—J. F. Davies has been awarded the 
contract for repairing the Crawfordsville municipal electric lighting 
plant for $8,538. The work is to be done under the supervision of 
an expert engineer employed by the city, and is to include the in- 
stallation of new 250-horse-power boilers, all pipe connections and 
the erection of two smokestacks. 


ST. LOUIS, MO.—The written acceptance of the General Service 
and Development Company of the terms imposed in its franchise, 
granted by the county court, has been filed at Clayton. This com- 
pany owns an electric plant at Brentwood, and recently purchased 
the electric plant and contracts of the West St. Louis Water 
and Light Company, which is supplying a part of St. Louis County. 


RICHFIELD, UTAH—A. J. Poulson has had his application for 
a large amount of water in the Sevier river for power purposes 
approved. He will form a company for the purpose of putting 
in a plant to utilize the power. It is purposed to build a plant to 
cost $60,000, three miles south of Elsinore, to develop electrical 
energy for Gold Mountain and for Richfield as well. The water 
power granted will develop 1,000 horse-power. 


OMAHA, NEB.—The contract department of the Omaha Elec- 
tric Light and Power Company announces that it has closed a con- 
tract with J. L. Brandeis & Sons to furnish light and power for 
their new store building. The contract is the largest ever closed 
by the company. It calls for opproximately 400 arc and 7,000 
incandescent lamps, and motors to operate the nine passenger and 
four freight elevators which will be installed in the building. 


LYNCHBURG, VA.—The new power-house of the Lynchburg 
Traction and Light Company, on the James river, three miles above 
the city, has been put into service. The plant is to supply current 
for the street cars and for commercial lighting and power for fac- 
tories. At present it has a capacity of 4,500 horse-power, which can 
be largely increased. The plant is declared by experts to be one of 
the best in the South. It has been under construction for eighteen 
months and has cost upward of $150,000. 


DETROIT, MICH.—The Onaway Light and Power Company, 
which proposes to supply a number of towns in Cheboygan County, 
and has already a well-equipped plant in operation, at its recent 
annual meeting elected W. W. Vaughan, of West Branch, president; 
George J. Robinson, of the Onaway Banking Company, vice-president, 
and H. H. Vaughan, secretary and treasurer. The latter is also 
manager. The company has put out a bond issue of $25,000, with 
the Detroit Trust Company as trustee of the mortgage. 


DAYTON, WASH.—The Dayton Electric Company has been in- 
corporated, capitalized at $75.000. Improvements are now in prog- 
ress, aggregating $20,000. The old steam and water-power plant 
will be replaced by a complete new hydraulic plant. The new barrel 
fiume, 1,500 feet long and fifty-five inches in diameter, will double 
the power of the old open flume and will enable steam power to be 
dispensed with. The new plant will run night and day, and dur- 
ing the day will furnish power for driving machinery in Dayton. 


WEST TERRE HAUTE, IND.—The West Terre Haute town 
board has granted a franchise to the West Terre Haute Light and 
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Power Company. The company is composed of Claude Erwin and 
Samuel C. Stimson. The franchise provides for the construction 
and operation of an electric light and power plant, and is for twenty- 
five years. The rates are not to exceed the rates charged in Terre 
Haute and the company is to furnish free for three years five arc 
lights for the streets, and lights for the town hall. 


WORCESTER, MASS.—The old board of directors of the Wor- 
cester Electric Light Company was reelected without change at 
the annual meeting of the stockholders of the company at which 
over two-thirds of the capital stock of the company was repre- 
sented. The board of directors comprises Stephen Salisbury, 
Theodore C. Bates, Loring Coes, A. B. R. Sprague, Josiah Pickett, 
George T. Dewey and Otis E. Putnam. Following the election of 
the directors, ex-Mayor A. B. R. Sprague was reelected president 
for another year, with H. H. Fairbanks secretary and treasurer, 
and William H. Coughlin superintendent. 


GRAND RAPIDS, MICH.—The Cadillac Water and Light Com- 
pany has been purchased by Grand Rapids and Cadillac investors 
and reorganized with a capitalization of $200,000. An authorized 
bond issue of $120,000 has aiso been arranged for. The bonds are 
to provide for the purchase and improvement of the property, which 
consists of the water and electric light piants in Cadillac, which 
have been in operation for a number of years under the ownership 
of W. W. Cummer. A meeting of the stockholders was held and 
these directors elected: L. H. Withey, Amos S. Musselman, Edward 
Fitzgerald, Claude Hamilton, Henry Sullivan, W. H. Gay and W. H. 
Anderson, Grand Rapids, and F. A. Diggins and Henry Knowlton, 
Cadillac. The officers are: William H. Anderson, president and 
treasurer; Edward Fitzgerald, vice-president, Grand Rapids; N. V. 
Gerrish, secretary, and George Westover, manager, Cadillac. 


MALDEN, MASS.—The Malden & Melrose Gas Light Company 
held a meeting recently, when the entire stock of the company was 
sold to a syndicate representing the Malden Electric Company, 
which will consolidate both companies and take immediate posses- 
sion. The capital stock of the company is estimated at $607,500 
and the price paid was $250 per share, the market value being about 
3150. President F. E. Chandler owned 780 shares and Hildreth 
Brothers, of Cambridge, 850 shares. The directors of the new com- 
pany are also directors in the Springfield Gas Company and in the 
Malden Electric Company. They are A. B. Tenney, Brookline; 
E. A. Hildreth, Cambridge; F. P. Royce, Dedham; C. H. Tenney, 
Hartford; H. P. Wood, Boston; Oakes Ames, Milton; S. A. York, 
E. M. Bradley and H. E. Warren, all of New Haven. The treasurer 
will be A. B. Tenney, and Horace P. Wood will be clerk. The new 
company will take immediate action to improve the service, and will 
make extensive repairs. 


BANGOR, ME.—Two large water power projects are now inter- 
esting the people of Maine—one at Sanford, on the Mousam river, 
now well under way, and the other at Ellsworth, on Union river, 
soon to be undertaken. At Ellsworth, where most of the very con- 
siderable power afforded by the falls of Union river is now idle, 
owing to the decay of the lumber manufacturing industry there, a 
corporation known as the Bar Harbor & Union River Power Com- 
pany proposes to build two dams, each about 700 feet in length and 
sixty feet high from base to crest, and developing each about 4,500 
horse-power—the lower dam for power purposes only and 
the upper dam for storage and power. It is proposed 
to build the upper dam first, beginning in January next, with a crew 
of 300 men, with the expectation of completing the structure in one 
year. The lower dam would be completed within two years. The 
power to be developed will be for distribution over a wide area, 
including Bar Harbor and other places in Hancock County. The 
dam now in process of construction on Mousam river is to be forty 
feet high and 800 feet long, and will cost about $100,000. It will 
contain about 15,000 cubic yards of masonry. About 600 acres will 
be covered to the depth of eighteen feet by the back flow, making a 
fair-sized lake. The dam, which is to be completed January 1, 1906, 
is being built for the purpose of storing water for the power plant 
of the Atlantic Shore Line Railway Company. The company uses, 
with its present equipment, about 750 horse-power. The new dam 
will develop 3,000 horse-power, and the surplus, over the railway 
company’s requirements, will be sold for manufacturing purposes. 
Loring M. Farnum & Company, of Boston, are the contractors. 
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ELECTRIC RAILWAYS. 


ELGIN, ILL.—A forty-year franchise has been granted to the 
Aurora, De Kalb & Rockford Railway Company to enter De Kalb. 


PITTSBURG, PA.—A new trolley line will be built from Suter- 
ville to Webster and from Suterville to West Newton, making a 
complete connection of the three towns. E 


LYNN, MASS.—The railroad commissioners have granted the 
petition of the Nahant & Lynn Street Railway Company for per- 
mission to issue new stocks to the amount of $50,000. 


EVANSVILLE, IND.—The Evansville & Princeton Traction Com- 
pany has given a mortgage of $350,000 to the American Trust and 
Savings Company to secure a bond issue for the same amount. 


JACKSON, MICH.—The Owosso & Corunna Electric Company 
has begun work on its extension to Durand. It is expected the 
new stretch of road will be in operation before the first of the year. 


FORT COLLINS, COL.—There has been organized a company 
composed of local capital for the purpose of promoting an electric 
road from Eaton, through Fort Collins and other cities, to Denver. 


RACINE, IND.—The promoters of the Chicago & Milwaukee 
Electric Railroad Company have decided to purchase a new right 
of way west of Racine, and abandon the one surveyed two years 
ago. 


LITTLE ROCK, ARK.—At a meeting of the state board of rail- 
way incorporators the application of the Anderson & Saline River 
Railroad Company for an extension in a northwesterly direction 
into Grant County was granted. 


HAMILTON, OHIO—Plans for the new power plant of the Cin- 
cinnati Northern Traction Company, at Lindenwald, have been com- 
pleted. The building will be of concrete, brick and iron, 50 by 180 
feet. The stack will be 180 feet high. 


LEOMINSTER, MASS.—In view of the necessities of the new 
Worcester line, the executive committee of the directors of the 
Worcester Consolidated Street Railway Company have voted to 
enlarge the power-house, at Leominster, at a cost of $6,000. 


BIRMINGHAM, ALA.—A franchise has been granted the 
Birmingham Railway, Light and Power Company to build an elec- 
tric car line from Bessemer to Jonesboro, an extension of four miles 
of the line already running from Birmingham to Bessemer. 


SANDUSKY, OHIO— J.. C. Parker has received word that the 
financing of the Sandusky, Clyde, Tiffin & Southwestern road has 
been arranged. The road will be extended ultimately to Upper 
Sandusky and Bucyrus, completing a line from Sandusky to Colum- 
bus. 


PETERSBURG, VA.—Work is again actively progressing on the 
electric power plant of the Virginia Passenger and Power Company 
on the upper Appomattox river, near Ferndale Park, a court order 
having recently authorized the expenditure of about forty thou- 
sand dollars. l 


BLUFFTON, IND.—The contract for the construction of the 
Marion, Bluffton & Eastern electric line has been let to the Moore- 
Mansfield Company, of Indianapolis. It is to build ten of the thirty- 
one miles by January 1, 1906, and the remainder, from Van Buren 
to Bluffton, by August 1, 1906. 


WAXAHACHIE, TEX.—The city council has adopted an ordi- 
nance granting a franchise over the streets of Waxahachie for an 
interurban electric railway, to, run from Dallas to Waxahachie 
and on to Ennis. The franchise is granted to J. S. Daugherty and 
associates, and runs for thirty-five years. 


SCRANTON, PA.—The Scranton Railway Company has re 
ceived state rights from the commonwealth to extend its lines north, 
east, south and west throughout the city, wherever it has no tracks 
at the present time. The estimated cost of the extension of the lines 
is $500,000, and it will require the laying of ten miles of tracks. 


- NEW HAVEN, CT.—The Consolidated Railway Company is 
building a section of four and a half miles of single-track railroad 
between Indian Orchard, a suburb of Springfield, and Chicopee Falls. 
The line follows the highway and will cost in the neighborhood of 
$75,000. This track will give a continuous line from Holyoke to 
Chicopee Falls, where it connects with the line of another electric 
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road into Worcester. The Consolidated Railway Company manage- 
ment hopes to have the work completed so as to operate the line 
this winter. 


PADUCAH, KY.—The street railway, gas plant and steam-heating 
plant have passed into the hands of Stone & Webster, of Boston, 
Mass., about $100,000 changing hands. The three companies were 
consolidated and will be known as the Paducah Traction and Light 
Company. 


SCHENECTADY, N. Y.—The incorporators of the propos2d 
Schenectady & Stamford Electric Railway have elected the follow- 
ing officers: C. C. Kromer, of Schoharies, president;, Dr. Hubbell, 
of Jefferson, vice-president; J. L. Baker, of Middleburg, secretary; 
C. W. Vrooman, of Fulton, treasurer. 


EAST TROY, WIS.—The authorities of East Troy have granted 
a franchise to the Milwaukee Light, Heat and Traction Company 
to build and operate an electric railway through the village and 
town. It is said that the work will be started next spring. The 
right of way will be secured during the winter. 


TRENTON, N. J.—The Union Railway Power and Electric Com- 
pany, with a registered office in Jersey City, has filed an amended 
certificate at the state house, decreasing its capital stock rrom $6,000,- 
000 to $6,000. The decrease was effected by reducing the par value of 
the stock from $100 per share to ten cents per share. 


CLEVELAND, OHIO—Work on the municipal street railway 
line at Warrensville will soon be started. The board of publie 
service at its regular meeting decided to award the contract for 
building the line to J. W. Norton, whose bid was slightly below the 
$12,000 limit named in the ordinance passed by the council some 
time ago. 


NEWPORT NEWS, VA.—The railroad line, electric plant and 
all the property of the Hampton Roads Railway and Electric Com- 
pany have been sold at public auction under a decree of the United 
States Court. H. A. Doan, of Philadelphia, offered the only bid 
made, which was $250,000. He represented the bondholders of 
the company, composed mostly of Philadelphia capitalists. 


SANTA MONICA, CAL.—Work has been commenced on an elec- 
tric railroad from Santa Monica to Hueneme. The name of the new 
road is the Hueneme, Malibu & Port Los Angeles. The company is 
capitalized at a million dollars, and will have its offices in Santa 
Monica. The road follows the beach, and in Ventura County will 
connect with the Burson road for Ventura, and thence to Santa 
Barbara. 


LIMA, OHIO—It is announced that right of way has been secured 
by the Western Ohio between Fostoria and Fremont, which com- 
pletes a complete cross-state east and west road from Cleveland 
to Indianapolis composed of friendly interests. The route will be 
from Cleveland to Fremont over the Lake Shore Electric, thence 
over the Western Ohio’s new link into Fostoria and through to Day- 
ton over the Western Ohio's own rails. 


TEXARKANA, KAN.—The Texarkana Electric Street Railway, 
owned and operated by the Texarkana Light and Traction Com- 
pany, has gone into the hands of a receiver on an order issued by 
Judge Rogers of the United States District Court at Fort Smith. 
Colonel E. J. Spencer, of St. Louis, was made receiver. The street 
railway, it is alleged, had not paid any interest on the money in- 
vested during the past eighteen months. 


LEXINGTON, O. T.—The contract for the section of the Okla- 
homa City-Lexington-Sulphur Springs electric line, between Okla- 
homa City and Norman, has been let to Maney Brothers, of Oklahoma 
City. The company guarantees that the road will be in operation 
as far as Norman by June 1, 1906. The line, as surveyed, passes 
through Capitol Hill, Norman, Lexington, Wayne, Paoli, Pauls 
Valley, Wynnewcod, Davis and Sulphur Springs. 


CHICAGO, ILL.—The Peoria, Pekin & Southeastern, which was 
recently chartered, proposes to build a combination steam and elec- 
tric railway from Pekin to St. E'mo, Ill, 118 miles, the line going 
via Mason City, Springfield, Pawnee, Moundsville, Nokomus and 
Ramsey. Passenger trains will be operated by electricity and 
freight trains by steam. Surveys have been completed for prac- 
tically all of the line, and it is expected to begin work of con- 
struction at once. S. Reed Anthony, president, Boston, Mass.; 
G. W. Talbot, Peoria, Ill.; Chauncey Eldridge, treasurer, Boston. 
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DAYTON, OHIO—The capital stock of the Dayton Southwestern 
Traction Company has been increased from $150,000 to $750,000 as 
a basis for the sale of the bonds, the proceeds of which will be 
used to complete the work upon the road, and put the latter in opera- 
tion. This assures the completion of the system, which wil! 
run as far as the state line, within the next year. From the state 
line another road, the Indiana Central, backed largely by the same 
men, is now being built to Connersville. 


FORT WAYNE, IND.—The Muncie, Hartford City & Fort Wayne 
Traction Company, which began to build an extension from Bluff- 
ton to Fort Wayne, has arranged terms with the Fort Wayne, Bluff- 
ton & Marion road, which is rapidly pushing a line from Fort Wayne 
to Bluffton. A through train service between Indianapolis and 
Fort Wayne is to be established via Muncie. The Muncie company 
agrees not to build north to Fort Wayne, and the Fort Wayne com- 
pany agrees not to build south from Bluffton to Muncie. 


WASHINGTON, D. C.—The directors of the Washington, Fred- 
erick & Gettysburg Railway Company organized recently at a meet- 
ing held in Frederick, Md. Officers were chosen as follows: 
D. Columbus Kemp, president; D. Charles Winebrener and Alex- 
ander Ramsburg, vice-presidents; Charles C. Waters, secretary; F. B. 
Smith, treasurer, and William H. Hinks, attorney. Messrs. Oscar B. 
Coblentz and C. D. Eldridge, civil engineers, were authorized ʻo 
prepare an estimate of the cost of the construction of the road from 
Frederick to Thurmont. 


SAN FRANCISCO, CAL.—The Yosemite Valley Railroad Com- 
pany, which proposes to build an electric line from Merced to a 
point near the boundary of the Yosemite reservation, held a meet- 
ing recently, at which the following directors were elected: William 
H. Crocker, Henry T. Scott, N. D. Rideout, Thomas Prather, W. W. 
Garthwaite, Harry L. Tevis and Frank G. Drum. The latter was 
elected president and N. D. Rideout, vice-president. The company 
has been ‘thoroughly financed and has already started a grading 
force at work in Merced. It is expected that the road will be 
finished in about fifteen months. 


TORRINGTON, CT.—At the annual meeting of the stockholders 
of the Hartford & Torrington Tramway Company it was voted to 
accept the recently enacted amendment to the charter, which ex- 
tends the life of the company’s franchise for a period of two years. 
These directors were elected: Dexter W. Clark and Walter Holcomb, 
of Torrington; E. G. Gibbs and C. B. Mansfield, of Harwinton; 
Noble E. Pierce, of Bristol, and Samuel Knous, of Hartford. By 
constructing a line from Torrington to the terminus of the Bristol 
& Plainville Tramway Company’s tracks at Terryville a continu- 
ous electric road will be established between Torrington and Hart- 
ford. 


DECATUR, ILL.—As a result of a business men’s meeting held 
at Sullivan, Ill, an electric interurban line is projected between 
Decatur and Mattoon. It would be forty-four miles long, and would 
cost approximately $600,000. It is proposed to construct it next 
spring. The line would connect at Decatur with lines to Spring- 
field, Bloomington and East St. Louis, and at Mattoon with the 
line to Charleston, I}. The first board of directors is composed of 
J. M. Clokey and Felix B. Tait, of Decatur; A. R. Scott, of Bethany; 
J. H. Uppendahl, of Dalton City; G. B. Spitler, of Mount Zion; 
J. B. Titus and W. A. Steele, of Sullivan, and R. B. Starbuck and 
E. C. Craig, of Mattoon. The company will be known as the Deca- 
tur, Sullivan & Mattoon Transit Company. Its capital stock will 
be $25,000. l 


NEW YORK, N. Y.—Patrons of the New York Central Railroad, 
entering New York city, will hereafter have an added facility in 
the street-car service from and to Grand Central station, due to the 
establishment of a through car line running via Fourth avenue 
and Twenty-third street to the West Twenty-third street ferry sta- 
tions of the Pennsylvania, Erie, Delaware, Lackawanna & Western, 
Central Railroad of New Jersey, Philadelphia & Reading, Balti- 
more & Ohio and Lehigh Valley. The New York City Railway Com- 
pany, to accommodate the constantly increasing traffic between 
the points named, is now operating through cars on a headway 
of approximately four minutes, from 7.30 a. M. to 7 P. M., and passen- 
gers arriving at Grand Central station who desire to take this 
means of conveyance across the city, or to reach the shopping dis- 
trict, or any point on the line designated, will be enabled to do 
so without transferring. 
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PERSONAL MENTION. 


MR. A. W. W. MILLER, president of the Missouri-American Elec- 
tric Company, St. Louis, Mo., has been in New York during the 
past two weeks. 


MR. FRANK R. CARNEY, manager of the Ottawa office of the 
Great Northwestern Telegraph Company, has been appointed mana- 
ger of the Montreal office. 


MR. THOMAS C. AINSWORTH, manager of the Interstate Tele- 
phone and Telegraph Company’s Sterling (Ill.) office, has been 
transferred to Streator, Ill. 


MR. CHARLES BACON has been appointed manager of the 
Cordele (Ga.) Office of the Southern Bell Telephone and Telegraph 
Company, succeeding Mr. F. R. Yarborough, who has been trans- 
ferred to Albany. 


MR. CHARLES C. REMSEN, of the Sprague Electric Company, 
New York city, and Miss Mary Edna Fiske were married in St. Paul's 
Methodist Episcopal Church, Newark, N. J., November 1. Mr. and 
Mrs. Remsen have gone South on their wedding trip. 


MR. A. E. SPRINGALL, who made the survey for the proposed 
Guadalajara-Chapala (Mexico) electric road, has been appointed 
consulting engineer for the Jalisco & Michoacan Railway Company, 
which purposes to connect Guadalajara with Morelia, via Chapala. 


MR. CHARLES W. FOSTER, for a number of years local mana- 
ger of the Central Union Telephone Company, at Elwood, Ind., has 
been appointed to a similar position with the Dayton & Muncie 
Company. Mr. Foster will have charge of the suburban business 
in the vicinity of Elwood. 


MR. R. H. MICKEY has accepted a connection as assistant 
general manager with the St. Marys Incandescent Lamp Com- 
pany, St. Marys, Pa. Mr. Mickey has for a number of years been 
identified with carbon interests, having originally been with the 
National Carbon Company, and latterly the secretary of the Ameri- 
can Carbon and Battery Company, St. Louis, Mo. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


DOVER, DEL.—The Electric Motor Ventilator Company has 
been organized with a capital of $250,000. 


BRANTFORD, ONTARIO—The Federal Electric Construction 
Company, Limited, has been organized to undertake electrical wiring 
and construction work. The promoters of the company are Toronto 
men. 


COLUMBUS, OHIO—The Apple Electrical Manufacturing Com- 
pany, of Dayton, Ohio, with a capital of $250,000, has been incor- 
porated by H. G. Catrow, R. L. Hubler, H. T. Apple, O. D. Apple and 
V. G. Apple. 


ST. LOUIS, MO.—The St. Louis Electric Manufacturing Company 
has been incorporated to do a general electrical business. The capi- 
tal stock is $5,000, and the incorporators are T. O. Maloney, James 
J. Mullen, E. A. Maloney and D. M. Keeble. 


ENGINEERING SOCIETIES. 


BOSTON BRANCH, AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS—A meeting of the Boston branch of the American 
Institute of Electrical Engineers was held in the Lowell Building of 
the Massachusetts Institute of Technology recently. Eighty-five mem- 
bers were present and listened to the reading of the following papers, 
which had already been presented at New York: “Some Experiences 
with Lightning Protective Apparatus,” by Julian C. Smith; “Notes 
on Lightning Arresters on Italian High-Tension Transmission Lines,” 
by Philip Torchio; “Performance of Lightning Arresters on Trans- 
mission Lines,” by N. J. Neal. The first was read by the secretary; 
the second by Dr. F. B. Jewett, of the New England Telephone and 
Telegraph Company, and the third was abstracted by M. V. Ayres, 
of the Boston & Worcester Street Railway Company. The discussion 
was taken part in by Professor Elihu Thomson, of Lynn; Dr. Louis 
Bell, of Boston; Professor W. L. Puffer, of Boston; Mr. Stratton, of 
the Massachusetts Electric Companies; Mr. Vaughan, of Stone & 
Webster, and Mr. H. W. Young, of the Westinghouse Electric and 
Manufacturing Company. 
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ELECTRICAL SECURITIES. 


The market during the past week has been particularly active, 
the sales on four days reaching the million-share mark. Price move- 
ments, however, have been very irregular, so that there has been 
no corresponding gain in speculative confidence. In the early part 
of the week the granting of a Russian constitution exerted a favora- 
ble influence on the market both in this country and abroad. The 
rumored issue of $300,000,000 bonds by Japan, to refund Joans bear- 
ing a high rate of interest, has, however, tended to increase the 
tension in the money market, though it is understood that nothing 
will be done in the matter until the question of the new Russian 
loan has been settled, and the financial situation eases materially. 
The September quarterly report of the United States Steel Corpora- 
tion came up to expectations. The net profits were $31,240,582, com- 
paring with $23,025,896 for the June quarter, and $18,000,000 a year 
ago. This good showing had been largely discounted, so that its 
immediate effect on the market was unimportant. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 4. 


New York: Closing. 
Brooklyn Rapid Transit.................... 15\% 
Consolidated GaS........... cc eee ccc cece ec eee 184 
General Hlectricis4.444.9444 ecseesde eeeeteins 18614 
Interborough Rapid Transit................. 208 
Kings County Electric................ ccc ces 200 
Manhattan Elevated................ cece wees 165% 
Metropolitan Street Railway................ 121% 
New York & New Jersey Telephone........ 152% 
Westinghouse Manufacturing Company...... 185 


Directors of the Consolidated Gas Company have declared the 
regular quarterly dividend of 2 per cent, payable December 15. 
Books close November 27 and reopen December 16. 

The General Electric stockholders will meet December 5 to vote 
on the proposition to increase the capital stock by the amount of 
$11,674,500, making the total amount $60,000,000. The increase will 
be used to augment working capital, which is demanded by the com- 
pany’s expanding business and the increasing tendency to lock up 
funds in the construction of large and expensive machines, some of 
which require two years to build. 

The directors of the New York & New Jersey Telephone Company 
have authorized the issue of $3,442,525 of new stock to be allotted 
to present holders to the extent of 25 per cent of their holdings. 
Payments for the new stock are to be made: 25 per cent December 1, 
25 per cent April 1, 1906; 25 per cent July 1, and 25 per cent Octo- 
ber 1, 1906. Stockholders at their option may pay in full for their 
stock on December 1 and receive certificates for the same which 
will participate in the January dividend. 


Boston: Closing. 
American Telephone and Telegraph..... yee. 1363 
Edison Electric Illuminating................ 245 
Massachusetts Electric.............0 0c c ce eee 55 
New England Telephone.................... 135% 
Western Telephone and Telegraph preferred 89 

Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 83% 
Electric Storage Battery preferred........... 831% 
Philadelphia Electric................ ccc eees 8% 
Philadelphia Rapid Transit................. 28 
United Gas Improvement...................2. 921% 

Chicago: Closing. 
Chicago Telephome...............-.ccceceees 137 
Chicago Edison Light..................c000. 165 
Metropolitan Elevated preferred............. 71 
National Carbon common................06.% 64 
National Carbon preferred.................. 116 
Union Traction common..................66. 11 
Union Traction preferred................... 39 


South Side Elevated reports a gain of 11% per cent in October 
traffic. The daily average was 92,824 passengers, an increase of 9,533. 

The Metropolitan Elevated October traffic showed a gain of 15 
per cent. The daily average of passengers carried was 131,990, an 
increase of 17,218. 

The Chicago Telephone Company’s instrument statement for 
October shows a gain of 2,126 telephones. The total number now in 
use is 137,712. 


ee e 


770 


INDUSTRIAL ITEMS. 


THE AMERICAN RAILWAY SUPPLY COMPANY, 24 Park 
place, New York city, manufacturer of and dea.er in railway sup- 
plies, will be pleased to send to any one interested its pamphlet 
entitled “Time Checks, and Their Use.” 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., has issued a price list of its wire connectors. These 
connectors are made of a special hard brass, and are designed to 
meet all the conditions met in actual use. 


THE MECHANICAL RUBBER COMPANY, Cleveland, Ohio, is 
distributing a folder, caliing attention to its product. The com- 
pany makes soft rubber parts of every description, including tires, 
bushings for incandescent lamps, and tubing for all purposes. 


THE AMERICAN ELECTRIC SIGN COMPANY has removed its 
office from 133 Summer street to 44 High street, Boston, Mass. The 
new headquarters are considerably larger, and are much better 
adapted to the requirements of the company, whose growing business 
has made a change necessary. 


THE SIMPLEX ELECTRICAL COMPANY, 110 State street, Bos- 
ton, Mass., manufacturer of rubber-insulated wires and cables, is 
making a limited distribution of a most valuable wiring computer. 
This is made up on a handsome celluloid card, and embodies, in a 
vest-pocket size, a remarkable range of computations. 


THE STANDARD VARNISH WORKS, New York city, and 
Chicago, Ill., is calling attention to “W. P.” insulating black. The 
company states that this material is particulariy adapted to teie- 
phone, telegraph, electric light and signal systems. It possesses 
high insulating properties, resistS water, and is proof against acids, 
alkalies and gases. 


THE GLOBE ELECTRIC CONTROLLER COMPANY, Amster- 
dam, N. Y., manufacturer of resistance units, motor starters, con- 
troilers and rheostats, has been reincorporated as the New Globe 
Electric Manufacturing Company, capitalized at $250,000. The 
directors are R. W. Brown, G. I. Herrick, J. E. Larrabee, W. C. 
Schaufler, Richard Murphy, Amsterdam; Eugene Moore, F. D. Oliver, 
Johnstown. 


THE HATCH ACCUMULATOR COMPANY, Boston, Mass., it is 
announced, will be reorganized with principal offices at 60 State 
street, and a factory at 283 Frankiin street. It is the intention of 
this company to push its manufacturing into all the fields of storage- 
battery work. In a few weeks further announcements, as to the 
special type of storage batteries it will offer, will be issued. 


THE BELL ELECTRIC MOTOR COMPANY has removed its 
main office and factory to 435 and 437 West Broadway, New York 
city, though it will continue its branch saces’ offices at 133 Liberty 
street, and 120 Centre street. This company manufactures motors 
for various services requiring the smaller sizes in both the direct 
and alternating types. It also deals in second-hand dynamos and 
motors. 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago and 
New York, with branches in other principal cities, has recently 
received from the press an excellently illustrated booklet descriptive 
of “Crown” rail bonds. The illustrations in this little book are 
especially clear and excellent, and should be of general interest to 
railway engineers, inasmuch as various equipments used in bonding 
work are also shown. 


THE HUNGERFORD ELECTRIC AND MANUFACTURING 
COMPANY, New York city, and Belleville, N. J., manufacturer of 
insulated wire, has filed a schedule in bankruptcy, showing liabili- 
ties of $56,339, of which $25,199 is secured, $1,001 taxes, and $640 
wages. The nominal assets are $84,538, consisting of factory at 
Belleville, $47,314, mortgaged for $19.000; machinery, $32,973; chat- 
tel mortgaged for $4,775; furniture and fixtures, $4,051, and ma- 
terials, $200. 


THE RAIL JOINT COMPANY has been organized by filing at 
Albany, N. Y., a certificate of incorporation, with a capital stock 
of $1,500,000, of which $1.000,000 is common stock and $590,000 is pre- 
ferred stock. The officers of the company are: president, Frederick T. 
Fearey; vice-presidents, Lawrence F. Braine, and Percy Holbrook; 
treasurer, Fernando C. Runyon; secretary, Benjamin Wolhaupter. 
This company will take over the business and properties of the Con- 
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tinuous Rail Joint Company of America, the Weber Railway Joint 
Manufacturing Company and the Independent Railroad Supply Com- 
pany. It is expected that the new organization can materially reduce 
the cost of manufacture and distribution without creating a monopoly 
of the rail joint business. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, is reported to be having exceptional success in 
the introduction of the mill type of incandescent lamp. This lamp 
has the same filament as is used in the street railway lamp, and 
consequently is capable of a long continuance of lighting when sub- 
jected to unusual strain. The company claims that the lamp will 
stand up under more points of excessive voltage and last twenty 
per cent longer than any other lamp on the market. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit 
and New York, issues a most unique little monthly publication, 
called “More Juice,” which is circulated with the following avowed 
purpose: ‘‘‘More Juice,’ is intended as a spur to the sales depart- 
ment of power and lighting plants. It offers suggestions, heip, 
criticism and advice to the man who has juice for sale.” The 
ulterior purpose of the publication, however, is to be an educational 
factor in demonstrating the possibilities from the greater introduc- 
tion of the use of heating apparatus. 


THE DOWNWARD LIGHT ELECTRIC COMPANY, New York 
city, is sending to users of incandescent lamps a series of unique 
circulars relative to its type of lamps. In one of these circulars 
it is stated that “downward light” lamps have an advantage of 
128 per cent, and that an eight-candle-power ‘downward light’ 
lamp will do the work of an ordinary sixteen-candle-power lamp, 
and save half the current. The “downward light” type of lamp 
is made both with and without a tip. The tipless lamps are claimed 
to save fifty per cent in breakage. The company is also marketing 
a new two-candle-power tipless lamp for sign construction. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, advises that it has recently been compelled 
to double the size of its manufacturing facilities, and that it now 
has 15,000 square feet devoted to the production of the following 
electrical equipments: “Faraday” pivoted armature skeleton bells, 
“Competition” pivoted armature skeleton bells, “Newcode” recep- 
tacles and sockets, “Fielding” receptacles and plugs, “Matchless” 
flashlight novelties, “Columbia” iron box bells, “Globe” iron box 
bells, “Simplex” patented annunciators, “Vetter” medical apparatus, 
“Electrotonic” batteries, “Faraday” enclosed type weatherproof 
bells. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill, is mailing an 
attractive booklet descriptive and illustrative of telephones ap- 
plicable to intercommunicating and private branch exchange switch- 
board systems. These include intercommunicating portable desk 
telephone style “I B,” combination telephone style “H C,” portable desk 
telephone style “D B,” central energy telephone style “C J,” intercom- 
municating telephone style “I A,” combination telephone style “H B,” 
and central energy telephone style “C K,” suitable for hotels. An illus- 
tration is also given of private branch exchange switchboard cabinet 
No. A-2766, which has a capacity of sixty local lines and ten trunk 
or exchange lines. The company will be pleased to send this book- 
let, together with any further information desired, upon request. 


THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., has just issued a new catalogue known as No. 13. 
This catalogue supplements its previous catalogue, known as No. 12. 
In issuing this catalogue the company presents the opinion written 
by its attorney, Joseph C. Fraley, which, after a statement bearing 
on other points, is as follows: “It is sufficient to state that the 
Deprez-d’Arsonval instrument of your present make differs from 
these former types in every particular as to which even a remote 
claim could be asserted under any of these unexpired patents.” 
The Keystone Electrical Instrument Company is also sending to 
those interested in electrical-measuring instruments, a circular 
dealing further with the existing patent situation. This company 
now has sales offices established as follows: Boston, F. B. Smith, 
manager, 170 Summer street; New York, Arthur Organ, manager, 
114 Liberty street; Philadelphia, Louis J. Coata, manager, 1229 
Real Estate Trust Building; Pittsburg, J. L. Merril], manager, 
1526 Park Building; Chicago, William P. Crockett, manager, 165 
S. Canal street; St. Louis, Electrical Manufacturing Company, 
Seventh and Hickory streets. 
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ELECTRIC POWER FOR MINING PURPOSES. 

The application of electric power to mining work has been 
receiving a good deal of attention abroad of late, particularly 
in England, where several papers have been presented before 
technical societies upon this topic, in which the merits of the 
electric motor and electric lighting for use in mines have been 
discussed, and the systems which have been devised for minimiz- 
ing the troubles incident to the character of service required 
have been described. 

These papers have doubtless been called forth by the im- 
portant developments taking place in southern England, where 
several power companies have been formed and plants erected 


for supplying the coal-mining districts. These companies have 
prepared elaborate plans for distributing power over large 
districts from a number of power-houses connected together 
on extensive systems. The significance of this development lies 
in the fact that the power companies can generate electrical 
energy in a station and transmit it for some distance, and sell 
it to the mines at a profit, in spite of the fact that these mines 
are engaged in producing the fuel which the power companies 
must purchase. The reason, of course, lies in the fact that the 
clectrical supply companies have built large and modern power 
stations, using the best apparatus obtainable, and thus produce 
electrical energy at a minimum cost. By means of modern 
appliances they can burn a poor grade of fuel and obtain 
excellent boiler-room economy. 

There is another reason also, for while the mining company 
could obtain its fuel at the lowest rate, its comparatively small 
consumption of power will not warrant it in building a large 
and expensive station; and, moreover, there is a tendency appar- 
ently for the mining companies to devote themselves to their 
proper work of producing coal, and they find it better to purchase 
power from a company whose business it is to generate and sell 
it, rather than to be burdened with the responsibilities and 
troubles of running a secondary establishment. | 

Something of this kind has been done im this country, though 
to a less extent. In one instance a fine modern power-house 
has been constructed for supplying power to a number of mines, 
but in this case the mining properties are all owned by the same 
company, which company also has built the power station for sup- 
plying them with electrical energy. It seems probable that in 
this field there will be a great extension in the use of electrical 
power in the future. 

There is another application of electricity to mining work 
of a somewhat different character, but in which the flexibility 
of electrical transmissions plays an important part. On another 
page of this issue is described an important hydroelectric station 
built by the Spring River Power Company for distributing 
electrical energy to the zinc and lead mines of southern Missouri. 
The advantages of electric power in this application are the 
same as those for coal-mining, but in this instance there is 
another factor which is even more important. The lead and 
zinc mines of this district do not require individually much 
power, and due to the character of the work, there is an un- 
certainty regarding the permanency of any particular mill. The 
deposits of zinc are of very uncertain amount, and a mill may 
exhaust its pocket of ore within a few months, or it may be 
able to maintain its position for several years. On account 
of this uncertainty, the practice heretofore has been to use 
small, inefficient, steam-driven plants for doing the work of 
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the mill. Realizing the unsatisfactory character of these power 
plants, the Spring River Power Company secured water privi- 
leges on the Spring River, Kansas, and has erected there a 
hydroelectric station, from which power is transmitted, by means 
of high-tension, three-phase currents, to transformer substations 
placed at favorable points within the mining district. From 
{hese substations the low-tension secondary circuits are carried 
to the various mills. The mills employ three-phase motors 
for driving their machinery. They thus obtain a more satisfac- 
{ory drive and a more efficient plant. They are relieved of 
the fuel question entirely, and need only throw a switch to put 
the mill in full operation. Moreover, the character of the 
cquipment makes it more easily transportable from place to 
place than was the old steam plant, consisting, as it did, of 
boilers and engines. The power company also has availed itself 
of the portability of electrical machinery, and anticipating that 
the centres of distribution of its districts may change, has, in 
two instances, constructed substations which can easily be taken 
It has thus 


heen able to mect the peculiar conditions of the district, which, 


down and moved to a more favorable location. 


as already noted, call for cheap power and machinery which 
will not tie down the mill to any one site. This plant furnishes 
a very pretty example of what we are so fond of pointing out— 
the flexibility of electrice transmission. 

A WONDERFUL SOURCE OF POWER. 

Probably nowhere else in the world has Nature been so lavish 
with water power as she has in that section drained by the St. 
Lawrence river. This stream drains the most magnificent group 
of fresh water seas existing in the world, the farthest point from 
the Atlantic being something over one-third of the way across 
the continent. The water of these lakes finds its way to the 
Atlantic through a series of narrow rivers, in three of which 
The first is the Sault Ste. 
Marie; the second—the most important—is the Niagara river; 


there are important falls or rapids. 
and the third is the St. Lawrence river. The first is being 
utilized by two power-houses, one in Michigan, and one in 
Ontario. The second, as every one knows, is by far the most 
important power centre in the world, and is being utilized by 
five large power-houses. The third is being developed at 
Massena, in New York state, and still lower down at the Lachine 
rapids, near Montreal. But these three localities are not by any 
means all the points where water power is available in this 
drainage basin, for there are many rivers flowing into the St. 
Lawrence or into the Great Lakes themselves which have con- 
siderable falls, and are thus available for power purposes. Near 
Montreal we have the Shawinigan falls and the Richlieu River. 
Ottawa also has valuable power sites within comparatively short 
distances. The Welland canal, forming as it does a shunt to the 
Niagara river, has made available considerable hydraulic power; 
and passing backward, we have at Chicago the drainage canal. 
which draws water from Lake Michigan and delivers it eventu- 
ally into the Mississippi river, which has made available a con- 
siderable source of power. | 


Niagara falls is, of course, the most important of all of these, 
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and has received by far the most attention. Every phase of 
this hydraulic development has been watched closely, and its 
possible effect discussed. One feature of this development is 
the possibility of drawing off all the water from the American 
fall, and in the last issue of the ELECTRICAL REviIEw this subject 
was discussed in an interesting way by Mr. Alton D. Adams, 
who analyzed what little knowledge we have of the conditions 
at the falls, and shows that, due to certain peculiarities, there is 
a possibility that the American fall may eventually become dry. 
The crest of this fall is higher than the crest of the Canadian 
fall, the branch of the river above it is narrower, and the general 
flow of the river is toward the Canadian side. These conditions, 
combined, send by far the greater part of the water over the 
Horseshoe fall, What proportion this is can not be said definite- 
lv, though it is certainly ninety per cent, and probably consider- 
ably more. If, then, more water be drawn from the Niagara 
river by the developments there, and if the possibilities of the 
Welland canal be fully developed, if the city of Chicago goes 
into the water-power business, and if the proposed cutoff canal 
from Georgian bay be put through, a considerable part of the 
water which now finds its wav down over the falls will be turned 
aside, and the American fall may be left high and dry. Such an 
event would be deplorable, but the day may come when we will be 
able to look upon such a condition with complacency, bearing 
in mind, of course, the great advantage to mankind which was 
thereby secured. The stopping of the American fall would 
be the more regrettable, since we have learned that, on the whole, 
Niagara falls is the most wonderful water power in the world. 
Victoria falls, it is true, is wider and higher, but the amount of 
water going over the falls there is comparatively trifling, se 
that the power of the latter is much smaller than that of 
Niagara. 

Mr. Adams also pointed out that New York state has water- 
power rights to the Canadian falls, since the international 
boundary line passes down this branch of the river. There are. 
it seems, a number of sites suitable for hydraulic developments. 
which may possibly be utilized some day if we are willing to 
jeopardize the American fall for the sake of cheap power. 

Tt is interesting to note that the water going over Niagara 
falls, as was pointed out above, is utilized for power purposes 
The first large plant is at Sault Ste. Marie. 
the last is at Lachine Rapids. A short while ago a recommenda- 


at four points. 


tion was made to utilize the rapids of the Niagara river below 
the falls. 


number of water powers on the rivers emptving into that body 


Then, going back to Lake Superior, there are a 


of water. There are thus at the present time five falls in serics. 
and with the development of the Niagara river rapids, as 
suggested, there will be six points at which it is possible to 
imagine a body of water being passed successively through tur- 
bines to generate electric power. There is no other point on the 
clobe where such a remarkable water svstem exists. The possi- 
hilities of this drainage system for power purposes are truly 
wonderful, and if our coal supplies fail us, as some have warned. 
a large body of people will become absolutely dependent upon 
this source of power. 
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PHASE INDICATORS. 

A phase indicator is an instrument for showing whether the 
current of an electric system is in phase or out of phase with 
the impressed electromotive force. This instrument may be 
made in a number of ways, depending for its operation upon 
several factors. Many ingenious types of phase indicators have 
been. described by various inventors. For example, Tuma, Korda 
and Arno wevised instruments, the deflections of which are 
proportional to the angular displacement of the current with 
Puluy, Morland and Claude 
devised instruments whose readings vary with some function of 
Another 


type of phase indicator is one whose deflection depends upon 


respect to the electromotive force. 
the phase angle, such as the sine, cosine or the tangent. 


the product of the electromotive force and the component of cur- 
rent in quadrature with it—what, for a better term, has been 
called the “wattless power.” Still a fourth type of meter indicates 
the wattless component of current directly. There are a large 
number of ways of making use of each of these functions to 
cperate an indicating instrument, though but a few of them 
have been applied practically. Certain of them possess serious 
objections, since their sensitiveness is least when they should 
be most accurate. 

At a recent meeting of the Physical Society, of London, Dr. 
W. E. Sumpner, in a paper entitled “The Theory of Phase 
Meters,” 
particularly with those of the dynamometer type. 
erally been assumed that such instruments should not contain 
any iron, For this 
reason the magnetic fields set up have been weak, and the 


gave a valuable study of these instruments, dealing 
It has gen- 
if their indications are to be accurate. 
instruments liable to error. This opinion, Dr. Sumpner says, 
‘is erroneous. There is no objection whatever to using iron in 
such meters, provided, of course, it be properly disposed and 
the meter properly constructed. They need not be affected by 
The 
calibration of the scale is affected by the number of coils used 


variations in wave-form or in the current frequency. 


‘in the instrument, by the ratio of ampere-turns used in these 
coils, by the distribution of the windings, and the character of 
the magnetic circuits; but the accuracy of the instrument is 
not affected by any of these factors, provided the instrument is 
satisfactory from a mechanical standpoint. Moreover, Dr. 
Sumpner showed that these instruments can be accurately and 
simply calibrated for a balanced load by means of the direct- 
current method of test. These points brought out are of much 
importance, for while phase meters are not of very wide use, 
they are of value, and a better understanding of the require- 
ments and possibilities of design and of testing will do much 
toward giving the instrument a better standing, and possibly 


a wider field of application. 


It is the little applications of the electric motor to every- 
day work that are rapidly making the supply of electric power 
one of the most important of public works. Probably to-day, 
in some places, at least, it stands next in importance to the 
supply of water. Let us hope that it will not be long before 
it is used as generally as water, every house depending upon it 
for light and power. . 
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POPULARIZING SCIENCE. 

The scientific organizations of England are-fond of pointing 
out how much their country has done toward the advancement 
of that branch of knowledge. England, they say, has done more 
in this work than any other country; and one can not deny 
that there is some justice in these claims, though several other 
countries are pressing her closely. 

But in the applications of electricity to useful purposes— 
cngincering, as we like to call it—England, by her own confes- 
sion, is behind. 
rule-of-thumb days, who contends, with so much noise, that 


She has not yet squelched that relic of the 


while science is a pretty thing in its proper place, it has no, 
or at the most, very few, practical uses, that theory is a good 
thing to sharpen one’s wit on, but it should be dropped at the 
doorway of the shop. He thinks that the less he thinks about 
how a thing should be done, and the more he tries to find 
out the best way without thinking, the better will his results be, 
and the less will he be led astray. To his mind the only proper 
method of finding out whether a certain change will be an 
improvement or a detriment is to try it. 

It would be unfair not to say that there are a large number of 
British manufacturers who have long since passed this stage, 
and who are to-day as well advanced as any one; but the old 
type is in the majority, and the general English public, too, 
seems to look upon science as a pretty thing to dabble in, but 
of no value to them as a people. Nor would it be fair to 
England to let it be assumed that such persons are not to be 
found elsewhere. In this country we, unfortunately, have our 
share, although they are being forced to the rear. 

This state of affairs in England has confronted the scientific 
There are many scientific bodies 
which have existed there for a long time, but which have not 


world there for some time. 


been able—perhaps because they have not tried—to set matters 
right. ‘Therefore they have formed a new society, to be known as 
the British Science Guild, whose purpose is to popularize science 
and to make the average Englishman see how important-it is 
that he adopt scientific methods; to show him how beneficial 
it will be for his pocket, and to warn him that in this way 
only can he hope to maintain a leading place in the world. The 
Science also to extend its efforts to 
the British government, as well, inducing it to adopt scientific 
methods in all of its departments. The work of the guild is not 
to advance science at all, but merely to increase the public’s 


Guild purposes 


knowledge of science. 

The Science Guild has been started ider favorable auspices 
by a large number of the most prominent British men of science, 
but it is difficult to see just how it will accomplish’ its purpose. 
The reading of papers at meetings of the guild can hardly be 
expected to do much. The public which it wishes to reach will 
not be there, and the press reports will probably not receive much 
attention. Popular lectures would be more to the purpose, yet 
even this method will be slow. The proper way to reach the 
public would seem to be through the daily press and through the 
weekly and monthly journals. 


(74 


THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER Ix.—Continued. 


| THE GAMMA RAYS. 


A third kind of rays is given out by 
all radioactive substances, with the excep- 
tion of polonium. It was shown by Vil- 
lard in 1900, that these rays are not de- 
viated by a magnetic field, and have much 
greater power to penetrate matter than 
either the a or the 8 rays. A thin film 
of metal is sufficient to stop the a rays. 

, The B rays are all cut off by a piece 
of some heavy metal like lead that is a 
centimetre thick, while the kind of rays 
with ‘which we are now more especially 
dealing can, according to Rutherford, be 
detected by a sensitive electroscope after 
they have passed through a piece of iron 
that is a foot thick. 

These rays have not as yet been de- 
flected to a detectable amount in the mag- 
netic field. 

While all the radioactive elements, with 
the exception of polonium, give off B rays, 
they give them out with very different 
intensities. It would be expected that the 
weakly radioactive elements—uranium 
and thorium, would give out y rays to 
a less extent than the highly radioactive 
radium, and such is the fact. The gamma 
rays given out by the weakly radioactive 
elements have, however, been detected by 
using fairly large quantities of these sub- 
stances. 

The y rays, therefore, always accompany 


the B rays, and this is a matter of im-. 


portance in connection with the theories 
that have been advanced to account for 
the nature of the y rays. The facts that 
have to be taken into account in propos- 
ing a theory as to the nature of the y rays 
are: That the rays are not deflected by a 
magnetic field, that they have very great 
power to penetrate matter, and that they 
always accompany the £ rays. 

Two possible theories as to the nature 
of the y rays have been proposed. 

We have seen that the B rays are made 
up of electrons, or negative electrical 
charges, moving with different velocities, 
but all having very high velocities; the 
swiftest of these traveling with a velocity 
which is nearly that of light. It is pos- 
sible that electrons are shot off from 
radium with even a higher velocity than 
that of the swiftest B rays. Such rays 
could have at least some of the properties 
of the y rays. Their great penetrating 


power might be due to their increased 
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energy produced by their greater velocity. 
The fact that they are not deflected in 
the magnetic field has been accounted for 
by the advocates of this theory, on the 
ground that the amount of the deviation 
being an inverse function of the velocity, 
the more rapidly moving particles might 
be deflected to such a small extent that it 
would not be detected. This theory con- 
tains a number of weak points. In the 
first place the penetrating power of the 
y rays is so many times that of the £ 
rays, that it seems difficult to account for 
this on the basis of the slightly increased 
velocity, even if the velocity of light is 
being closely approached. Further, if this 
theory as to the nature of the y ray is 
correct, we might reasonably expect to 
find rays with penetrating power intcr- 
mediate between that of the B ray, and 
the incomparably greater power of the y 
ray. Indeed, all the intermediate stages 
could easily be represented. Such, how- 
ever, is not the fact. The same criticism 
holds with respect to the deviation in the 
magnetic field. If y particles are nothing 
but more rapidly moving £ particles, 
and the fact that the 8 particles are so 
readily deflected in the magnetic field, 
while the y particles are not deflected at 
all, is to be accounted for solely on the 
ground of the difference in velocities, then 
why do we not find the intermediate 
stages represented? This question is 
especially pertinent in consideration of 
the fact that we do know 8B particles 
with quite different velocities. The mag- 
netic deflection of even- the swiftest of 
these is easily detected. If these 8 par- 
ticles with intermediate velocities existed, 
it seems reasonable to think that there 
would be no serious difficulty in detecting 
their deflection in a magnetic field. 

It is, however, true that when the par- 
ticle once acquired the velocity of light, 
it would suffer no deflection in the mag- 
netic field. Nevertheless, the absence of 
these velocities renders it extremely 
doubtful that the y particles are merely 
more rapidly moving B particles. 

A theory as to the nature of the y rays, 
which accounts much better for many of 
the facts, is the following. We have seen 
in a much earlier chapter, that whenever 
cathode rays strike a solid object X-rays 
are produced. We have recently seen that 
the B rays are essentially identical with 
the cathode rays. We would naturally ex- 
pect that X-rays would be set up where 
the 8 rays strike a solid object. The B 
rays from radium strike some of the solid 
radium salt, or some other solid, and the 
gamma or X-ray is accordingly produced. 
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The y ray, in terms of this theory, is 
nothing but an X-ray. We have seen, 
however, that it has much greater pene- 
trating power than the X-ray, and it must 
therefore be regarded as a very penetrat- 
ing kind of X-ray. 

This theory accounts satisfactorily for 
the entire absence of deflection of the y 
rays in a magnetic field, since ordinary X- 
rays are themselves entirely undeflected 
by such a field. The fact that the y rays 
have much greater penetrating power than 
the X-ray presents no serious difficulty, 
when we remember that the 8 rays which 
produce the y rays have much greater 
velocity than the cathode ray which gives 
rise to the X-ray. The more rapidly mov- 
ing electron would, on striking a solid 
object, send out a pulse in the ether with 
higher velocity and, therefore, greater 
penetrating power, than an electron mov- 
ing more slowly. 

This theory as to the nature of the y 
rays also accounts for the fact that y 
rays are always absent unless B rays are 
present. 

Some objections have, however, been 
offered to this theory as to the nature of 
the y rays, so that it must not be regarded 
as final. | 
SUMMARY OF THE PROPERTIES OF THE a, 

B AND y RAYS. 

The a rays are given off by all radio- 
active substances. They are somewhat de- 
flected in a magnetic field. They have 
very small penetrating power, being easily 
absorbed even by very thin layers of mat- 
ter. They have great power to ionize a 
gas, rendering it a conductor. The a rays 
ionize to about one hundred times the ex- 
tent of the 8 and y rays together. They 
have but little effect on a photographic 
plate, but produce fluorescence in certain 
substances, especially zinc sulphide. The 
existence of phenomena such as those 
manifested in the spinthariscope, are due 
almost entirely to the a particles. The a 
particle has a mass of the order of: mag- 
nitude about twice that of the hydrogen 
ion. This, however, is only an approxima- 
tion. The a particle carries a positive 
charge of electricity, and moves with 3 
velocity about one-tenth that of light 

The B rays are given off from all 
radioactive substances, with the exception 
of polonium. They are very easily de- 
flected in a magnetic field. They are 
absorbed by matter, but not near so easily 
as the a rays. They have comparatively 
small power to ionize a gas. They do not 
have great power to affect a photographic 
plate, and while they can produce fluores- 
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cence, are less active in this respect than 
the a particles. 


The 8 particle has a mass about zi 


of the mass of the hydrogen ion in 
solution, which is the mass of the electron. 
The 8 particle carries a unit charge of 
negative electricity, or more accurately ex- 
pressed, is a unit negative charge of elec- 
tricity, shot off with an average velocity 
which is the same order as that of light. 

The £ ray is practically identical with 
the cathode ray in a vacuum tube, dif- 
fering from it chiefly in the velocity with 
which the particles move. 

The y rays exist where the B rays 
exist. They are not deflected at all in a 
magnetic field. They have very great 
penetrating power, enough passing 
through a foot of iron to be detectable by 
the electroscope. They have much 
smaller power than the a particles to 
ionize a gas. They have considerable 
power to affect a photographie plate, 
much greater than the a or even the 8 
particles. They produce fluorescence. The 
most probable theory as to the nature of 
the y rays is that they are a very pene- 
trating form of X-ray, produced by the 
8B rays. They are, therefore, pulses in 
the ether, set up by the impact of the B 
rays on solid matter. 


Influence of Electricity on Power 
Engineering. 

At the opening meeting of the new 
session of the Civil and Mechanical 
Engineers’ Society, of Great Britain, 
held recently,- Mr. W. B. Esson, 
the president, delivered an interest- 
ing address on the above subject of 
which the following is an abstract taken 
from the London Mechanical Engineer. 

The early seventies saw the inventions 
of Gramme and Von Hefner Alteneck, 
and the beginning of the electric lighting 
era. From these early days till now prog- 
ress has been continuous. In twenty-five 
years the size of electric generators has 
increased from five horse-power to 5,000 
horse-power, from the machine which fed 
the Jablochkoff candles in the Avenue de 
Opera in Paris, to the magnificent 
triumph of engineering realized in the 
generators at Niagara. It was not until 
1880 that the first incandescent lamp 
factory was started on a commercial basis. 
From 1880 onward, power transmission 
made progress. Arc lighting work had 
taught manufacturers how to make ma- 
chines for higher pressures, and the de- 
mand consequent on the invention of the 
incandescent lamp gave the necessary 
stimulus to development. 

There was no such thing as transmis- 
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sion of power in the sense that we now 
understand it until the electric motor 
made its appearance. About 1889, engi- 
neers on the Continent were faced with 
a very important problem. They saw in 
their waterfalls thousands of horse-power 
running to waste. They knew that by 
adopting electric transmission this power 
could be utilized and distributed to great 
advantage among manufacturers scattered 
over a wide area, but they also recognized 
that success could only be obtained by the 
use of a pressure considerably higher than 
the 2,000 or 3,000 volts then in use. 

The problem required a considerable 
amount of study, the position being: for 
alternating currents, pressure all right but 
no motor available; for continuous cur- 
rents, motors available, but pressure not 
high enough. As the supply of power 
was the leading idea, the system which 
possessed the motor had to be chosen, and 
continuous current was consequently 
adopted, with the brilliant device, how- 
ever, of joining up all the motors in 
series and spreading the high pressure over 
the lot, while connecting the generators 


in series to keep down the pressure on the — 


commutators of individual machines. In 
this system the current is kept constant, 
the pressure varying according to require- 
ments, and at the date I am speaking of 
it does not appear that there was any other 
way of providing a general power sup- 
ply. 

It says much for the engineering of 
the installations on this system that they 
are in most successful working to-day, 
and what is more, they are being added 
to in competition with the three-phase 
system. A considerable number of instal- 
lations on similar lines have been laid 
down, some of them of great importance. 
Among these is the Brescia transmission 
of 700 horsepower at 15,000 volts over 
a twelve-mile line, and the larger inetal- 
lation for supplying La Chaux-de-Fonds 
with 2,400 horse-power at 14,400 volts 
over a thirty-two-mile line. Another in- 
stallation is at work transmitting 4,000 
horse-power at 22,000 volts over a thirty- 
four-mile line from St. Maurice to Lau- 
sanne, and there is in course of construc- 


tion the largest of all, designed to trans- 


mit 6,000 horse-power at 60,000 volts over 
a line 114 miles long from Moutiers to 
Lyons. 

Now, a system showing such strong vi- 
tality, though working on what nine- 
tenths of our engineers would call anti- 
quated lines, can not be dismissed in a 
sentence. The facts are, that the system 
is going ahead in the face of the three- 
phase alternating system, and is success- 
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ful on a scale commensurate with many 
of the larger three-phase installations. 
The Americans say that the success of 
such a system would be impossible in their 
country, because the motors would not 
there get the careful and skilled attention 
given to them on the Continent. This 
may be so, but with a large plant and sub- 
stations the objection need not hold. In 
any case it is certain that every engineer 
will look forward with the greatest inter- 
est to the completion of the large scheme 
now in progress. 

It was at the Frankfort exhibition of 
1891 that the problem of long-distance 
transmission was satisfactorily solved. A 
tremendous impetus was given to power 
transmission in Europe, and soon a large 
number of installations were working on 
the new system, transmitting power to 
distances up to about fifteen miles, at 
pressures in the vicinity of 5,000 volts or 
SO. 

It was not until 1897 that any increase 
over the Frankfort pressure was made, 
but in that year the South California 
Power Company transmitted power over 
eighty miles at 33,000 volts. Several 
plants were installed at this pressure, with 
the object of finding out whether a still 
higher voltage could not be successfully 
employed. These experiments culminated 
in the Telluride company, adopting, in 
1893, a pressure of 40,000 volts for its 
Provo transmission, and at the present 
time there are several installations in the 
States working at this pressure. The 
Shawinigan Water and Power Company 
ig operating over a line eighty-four miles 
long, with 53,000 volts. The Washing- 
ton Power Company, the California Gas 
and Electric Company, and the Guana- 
juato Power and Electric Company are 
all operating at 60,000 volts, while the 
Kern River Power Company is busy with 
a line on which the pressure will reach 
67,500 volts. This is for the time being 
the highest pressure in the world, but 
two companies are making provision for 
their apparatus to be capable of working 
at 80,000 volts, so that whenever suit- 
able methods of insulation for this press- 
ure are devised they will be able to adopt 
it. 

In Europe the pressure on transmission 
lines does not run high. The distances 
are not great, and under these circum- | 
stances it is preferred to keep the line 
pressure down to a figure which is possi- 
ble to the generator armatures and does 
not require the use of step-up transform- 
ers. A most interesting example of a 
power installation in the Far East is fur- 
nished by the Mysore transmission of 4,000 
horse-power from the Cauvery river falls 
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to the Kolar goldfield, a distance of ninety- 
two miles, at 30,000 volts. In North 
Wales a pioneer hydroelectric transmis- 
sion installation is close upon completion 
which will be supplying current very soon. 
The power is derived from Llydaw, on 
Snowdon, and there will be transmitted 
in the first instance 4,000 horse-power at 
11,000 volts for the working of light rail- 
ways in the district, and for power pur- 
poses generally. A scheme which the 
Scotch Water Power Syndicate has in 
view is the transmission of 5,000 horse- 
power to the Vale of Leven from a hydro- 
electric power station, twenty-two miles 
distant, supplied with water from Loch 
Sloy, which is situated 750 feet or so 
above Loch Lomond Here the pressure 
proposed on the overhead ‘transmission 
line is 40,000 volts. But the scheme is at 
present in the air, and whether the con- 
ductors will ever get there I would not 
like to say. 

Unless the power transmitted is very 
large, the lower the pressure the better, 
provided that it is high enough to allow 
of the transmission being carried out eco- 
nomically. It would be folly to assert 
that there are no greater risks with the 
higher pressures, for, as a matter of fact, 
with pressures of 40,000 to 60,000 volts, 
“the highest intelligence, vigilance and 
excellence must be employed to avoid ac- 
cident and ensure success.” These press- 
ures are not to be used indiscriminately 
or when they can be avoided. A large 
number of plants are operating at press- 
ures between 10,000 and 20,000 volts, 
and of these it may be said that the over- 
head lines give very little trouble. The 
latter figure represents a voltage which 
can be produced in the armatures of ma- 
chines of moderate size without diffculty, 
so this pressure may be considered a limit 
below which step-up transformers may be 
dispensed with. When we get much above 
this we enter a zone where we begin to ex- 
perience the line troubles which very high 
pressures bring, without obtaining all the 
corresponding advantages they confer. It 
ig very questionable, therefore, whether 
there should be any halting place between 
20,000 volts and 40,000 volts. At 33,000 
volts Dr. Perrine tells us that the special 
difficulties due to capacity, insulator size, 
erratic lightning -arrester effects, and 
switching begin to make themselves seri- 
ously felt, and it is just as well, if we 
have to redesign the apparatu: wich 
special reference to these difficulties, that 
we carry the pressure to the other ex- 
treme of the zone referred to, and so get 
the full return for our trouble. If high 
pressures are ever standardized, the fig- 
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ures for the standards will be probably 
twenty, forty, sixty and eighty kilovolts. 

. With pressures of the order of 40,000 
volts, quite a new set of phenomena is 
brought to our notice. In the first place, 
the insulators, in order to prevent flash- 
ing over the supports, must be very much 
larger, and an increase of pressure from 
20,000 volts to 40,000 volts necessitates 
their diameter being increased by fifty 
per cent or more. A usual size of insu- 
lator for the former pressure is six inches 
diameter, while the latter should not be 
less than from nine inches to ten inches, 
with the addition of at least one inter- 
mediate bell between the outside dome 
and the inside cup. When these high 
pressures are used the phenomenon of 
brush discharge has to be provided against. 
This results from the breakdown of the 
air as an insulator, owing to electrostatic 
strain set up in the space between the 
wires, and it was very thoroughly inves- 
tigated by several leading engineers in 
America in 1893. Their experiments 
showed that while the loss of power due 
to this cause at 40,000 volts to 50,000 
volts was, with the usual line construc- 
tion, inconsiderable, after the higher fig- 
ure was reached the loss increased rapidly. 
Professor Ayrton has lately worked out the 
distance wires of different diameters have 
to be placed apart to ensure that with cer- 
tain pressures there shall be no brush 
discharge. The cure of the evil is, of 
course, to keep the wires far enough apart, 
and keep them large enough in diameter; 
for it is common knowledge that in 
the vicinity of a sharp point ora 
sharp edge less pressure is required to 


break the sir down than in the 
vicinity of a knob or well-rounded 
edge. A thin wire presents along its 


whole length a comparatively sharp edge, 
and while with wires of one-tenth inch 
diameter 40,000 volts will discharge 
through about ten feet, if the wire is 
one-fifth inch diameter discharge will 
only take place when the distance be- 
tween the wires has been reduced to fif- 
teen inches. As it is usual to space the 
wires on a 40,000-volt line about forty- 
eight inches apart, and as in no lines 
requiring such high transmission voltage 
are wires likely to be less than one-quarter 
inch diameter, it will be seen that there 
need be no loss from this cause; but there 
is enough trouble with switches, lightning 
arresters, and leer pressure surges in 
the line without brush discharge. 

It is not the high pressure that makes 
the trouble last mentioned ; indeed, raising 
the pressure reduces surging, since the cur- 
rent is reduced with the increased press- 
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ure. Experience has shown that if a 
large amount of power is transmitted it 
is easier to operate lines at a pressure of 
60,000 volts than at a pressure of 30,000 
volts, because in the former case the cur- 
rent flowing is only about half. Sup- 
pose we are transmitting .5,000 horse- 
power to a distance of fifty miles at 30,- 
000 volts. Roughly, the current in each 
wire will be eighty amperes, and it is 
possible that if this be suddenly inter- 
rupted, the surge pressure would rise to 
20,000 volts. If it happened that the line 
was momentarily short-circuited by a 
lightning discharge, and that during the 
short-circuit four times the working cur- 
rent passed, the surge voltage on the re- 
moval of this short-circuit might rise to 
60,000 volts, which .pressure would be 
superposed to the working pressure. With 
30,000 volts between the conductors, the 
pressure between any conductor and earth 
is 17,300 volts, so in this case the surge 
voltage makes the possible nearly four and 
one-half times the working pressure. If 
we worked at 60,000 volts, however, the 
rise on breaking the short would only be 
30,000 volts, and this superposed to the 
working voltage gives a possible pressure 
of rather less than twice the working 
pressure. The momentary strain which 
insulators, transformers and other ap- 
paratus should be capable of standing is, 
in the case of the 30,000-volt transmis- 
sion, 77,300 volts, while in the 60,000- 
volt transmission it is 64,400 volts. The 
higher working pressure has therefore 
the advantage, and if the power trans- 
mitted were increased the advantage 
would be more pronounced. It is proba- 
ble that on account of this rise in 
pressure due to circumstances, the occur- 
rence of which the greatest precaution 
will not always prevent, the current to be 
transmitted through each wire of long- 
distance transmission lines will not, as a 
general rule, exceed 100 amperes. 

There is no hard-and-fast rule for 
pressures to be used, but 1,000 volts per 
mile is recognized as good practice. This 
is subject to limitation on the one hand 
by the highest pressures of which we have 
commercial experience, and, on the other 
hand, by the condition that the current 
in any wire shall not be excessive, a point 
which has just been dealt with. Accord- 
ing to Mr. C. F. Scott, a distance in miles 
equal to three times the number of thou- 
sands of volts may be covered without in- 
curring an excessive annual charge per 
horse-power for copper. This means that 
5,000 volts would cover fifteen miles, 10,- 
000 volts thirty miles, and 20,000 volts 
sixty miles. That 10,000 volts hes reached 
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twenty-eight miles, and 30,000 volts 
ninety-two miles, is shown by the instal- 
lations at work; but the solution to all 
engineering problems lies in compromis- 
ing, and the pressure is eventually set- 
tled by striking a balance between the 
cost and the risks undertaken. In Great 
Britain the necessity for a higher press- 
ure than 20,000 volts is unlikely to arise, 
at least for some considerable time. 

Up to the present I have referred to 
hydroelectric plants only and it is not 
easy to estimate the total of the water 
power which has been utilized all over 
the world by their erection. I believe I 
am well within the mark in placing the 
total capacity of the hydroelectric power- 
houses at work and under construction on 
the American continent alone at a 
million horse-power. In Italy, Lombardy 
alone accounts for 88,000 horse-power in 
hydroelectric power-houses at work and 
under construction, while Switzerland, the 
home of hydroelectrics, accounts for 220,- 
000 horse-power. Taking the whole world, 
the water power utilized in the hydro- 
electric stations must lie somewhere be- 
tween one and a half million and two 
million horse-power, a vast force, the 
greater part of which might have run to 
waste for all time had it not been for the 
invention of the dynamo. 

All these schemes can not be placed in 
the same category. Cases are numerous 
in which electricity is employed merely as 
a means whereby the power of water can 
be conveniently parceled out to various 
industrial undertakings in the immediate 
neighborhood. Such cases furnish an ex- 
ample of power distribution rather than 
of power transmission. 

It is difficult to realize what electricity 
has done for the mining industry. I am 
not thinking of its use for, power distri- 
bution in and about coal mines, though 
on the Continent this has now attained 
gigantic proportions, but of the reduction 
in operating costs effected by the utiliza- 
tion of distant water power through the 
medium of electricity. Mines, which un- 
der the old régime could not have been 
made to pay, have been opened up, while 
those that previously had just been clear- 
ing expenses have been enabled to pay 
dividends. It is estimated that the Shelba 
mine saved £10,000 per annum by intro- 
ducing electric transmission, owing to the 
ore being then crushed in the mine in- 
stead of transported by: erial ropeway to 
a mill on the bank of a river two and 
three-quarters miles away. At the Burma 
ruby mines, before the installation of the 
electrical transmission plant, the cost of 
fuel for power and lighting was £500 
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per month. The hydroelectric plant 
saved all this—£6,000 per annum—and 
enabled the company to begin paying 
dividends. By the installation of its 
three-phase plant, the first in the Rocky 
mountain regions, the Silver Lake group 
of mines looked to save £7,200 per annum. 
These are a few instances out of many. 
The same tale is told in all cases. 

The carrying out of power schemes in 
Great Britain does not demand a fraction 
of the recourse and originality demanded 
of engineers carrying out power schemes in 
some of the American states. Here a 
trench is made in the ground, an insu- 
lated cable ig put in, with or without bitu- 
men around it, and so the transmission 
line is laid. Nothing could be simpler; 
but it is a very different matter carrying 
a pole line over the mountains in Colo- 
rado. ‘The construction of the pole line 
often presents much difficulty, though 
many points of interest. Until recently 
wooden poles only had been used, but 
there is a growing tendency to employ 
for high pressures, a steel pole construc- 
tion with the spans made intentionally 
long, so as to reduce the number of points 
of support. With proper care, steel poles 
should last at least four times as long 
as wooden ones, so that the sum to be 
set aside for renewal is much reduced, 
while the maintenance is also loss. We 
shall very likely use steel poles for our 
power lines in Great Britain, because we 
produce not wood, but stecl, and have a 
preference for things solid and lasting; 
but we have easy country to negotiate 
compared with some of the country over 
which power lines run abroad, a factor 
which is of considerable importance. 

Mr. Semenza, who has done a large 
amount of important work in connection 
with the subject, has quite rightly con- 
tended that, as in a straight line with 
equal spans the only strain to be borne 
by the line is exerted by the wind, it is 
unnecessary to employ poles of equal re- 
sistance in all directions, and he has 
accordingly designed a pole which pre- 
sents great resistance in the direction of 
the wind, but low resistance in the direc- 
tion of the line. This pole is elastic, and 
can deflect over sixteen inches without 
exceeding the limit of elasticity, the con- 
sequence being that if one or two of the 
wires break the two nearest poles will 
bend, which will relieve the strain on the 
spans following, so that as a whole the 
line will stand, and no damage be done 
to the supports. 

Needless to say, turbine construction 
has been influenced to a very large ex- 
tent by electric power development. The 
design of turbines has not received much 
study in Great Britain, possibly because 
here the sphere of their usefulness is 
comparatively narrow. On the other 
hand, the subject has been studied ex- 
haustively on the Continent, and it is 
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to books written in another language that 
we must go for our information. 

But if we are backward with respect to 
water turbines, we make up for this as 
regards the steam turbine, for if Britain 
is not exactly the birthplace of the latter, 
it is the country which has seen its great- 
est development. To-day there are 600,- 
000 horse-power of turbines of the Par- 
sons type at work, and in forty-two years 
the machine has grown from a ten-horse- 
power infant to a 10,000-horse-power 
giant. When it is remembered that the 
great success of the turbine has been due 
to the ability, energy and enthusiasm of 
one man, it is felt that he deserves the 
greatest and the best rewards that engi- 
neering has to offer. 

The influence of electricity on the de- 
sign of steam engines other than the tur- 
bine is undoubted. When the dynamo 
first made its appearance there was no 
high-speed engine in the market, and it 
was the persistent call of electrical engi- 
neers for an engine to which their ma- 
chines could be coupled direct that led 
the late Mr. Willans to persevere and 
achieve such remarkable results. 

Dowson, by his introduction of a heat 
gas, did much in the early eighties to en- 
courage the use of gas engines, and con- 
siderable progress resulted from his work. | 
When the possibility of burning blast- 
furnace gas direct in the cylinder of an 
engine and the economy resulting there- 
from were realized, a great impetus was 
given to gasængine construction. At the 
present time there are probably not less 
than 100 engines of over 500 horse-power 
working with cheap power gas to drive 
electric generators, and more large en- 
gines are made for this purpose than for 
any other. Already engines of 2,500 
horse-power have been constructed for 
electrical work, and I understand that 
the designs are completed for the 5,000- 
horse-power size. Undoubtedly, engines 
using gas produced from cheap bitumin- 
ous coal will figure largely in the elec- 
tric power stations of the future. 

I have not touched upon that depart- 
ment of power engineering which con- 
cerns itself with railways. It is only 
twentv-four years since the first commer- 
cial electric railway was laid down, and 
to-day the capital invested in street rail- 
way undertakings is something in the vi- 
cinity of £200,000,000 sterling. In Great 
Britain there are about 1,800 miles of 
electric tramways, and about 280 miles 
of electric railways, of which in London 
alone 150 miles are opened or under con- 
struction. These figures indicate great 
progress, but there are many fields of en- 
terprise as yet untilled, and in closing I 
feel that I have but touched the fringe of 
a great subject. In the application of 
electricity to power work, engineering 
finds its mission of civilization as well 
as its greatest triumph, and the power 
lines disappearing in the jungle, climbing 
to the mountain tops, spanning the tor- 
rent, and descending to the fertile vallev, 
bear to distant points, no less than tele- 
graph and telephone, a message of peace 
and progress. 
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Improvement of the Grand Central Station of the New York Central 
é& Hudson River Railroad. 


being made by the New York Cen- 
tral & Hudson River Railroad 
Company in what it terms the “Electric 
Zone,” which comprises the territory on 
its main line, or Hudson division, from 
Grand Central station to Croton-on-Hud- 
son, a distance of thirty-four miles, and 
on the Harlem division to North White 
Plains, a distance of twenty-four miles, 
the most noteworthy feature of the work 
being the departure from the use of steam 
as a motive power and the substitution 
therefor of electricity. 
Notwithstanding the fact that within 
very recent years extensive improvements 


Eo SIVE improvements are now 


ELEVATION ON FORTY-SECOND STREET OF PROPOSED GRAND CENTRAL TERMINAL, 
RIvER RAILROAD. 


and additions have been made in and 
around Grand Central station, it has for 
some time been realized by the company 
that the existing facilities were rapidly be- 
coming inadequate to the demands upon 
it, and that more room, especially in 
the yards, must be provided. . 

A large amount of real estate in the 
territory immediately adjoining the pres- 
ent yard was purchased and the build- 
ings thereon to the number of nearly two 
hundred, residences, stores, apartment 
houses, churches and hospitals, have been 
with few exceptions demolished. Since 
August, 1903, the contractors have been 
engaged in the task of excavating for a 
subsurface yard to be thirty-five feet be- 
low the level of the present yard. The 
surface yard not only over the present 


area, but that of the newly acquired land, 
is being lowered to a depth of from fifteen 


to twenty feet below its present level, the 


whole involving the removal of over two 
million cubic yards of material, largely of 
rock, and in places honeycombed with gas, 
water and sewer pipes. 

The subsurface yard, which will cover 
about fifteen acres, will contain 5.1 miles 
of tracks, and will connect by easy grades 
with the surface tracks at Fifty-third 
street. All suburban trains will enter and 
depart from this station, utilizing a 
double-track loop under the main station. 
By means of a direct-connection with the 
Forty-second street station of the Rapid 


‘Transit Company passengers may proceed 
on the same level to the trains of that 
svstem. 

The depression of the surface yard will 
permit the cross streets from Forty-fifth 
to Fifty-sixth, inclusive, and Park avenue 
now closed to traffic, to be carried over the 
tracks by viaducts. 

The area of the surface yard will be 
increased nearly twenty acres by the in- 
corporation of the reclaimed land, which 
will provide for 6.2 miles of tracks. The 
combined area of upper and lower yards 
will be about fifty-eight acres, with 22.6 
miles of tracks, as contrasted with twenty- 
three acres and 11.3 miles of tracks now 
available. 

The surface facilities will be used for 
the movement of the through trains. Upon 


the site of the present station will be con- 
structed an entirely new depot and rail- 
road office building, including a branch 
post office and facilities for the express 
companies. The area to be covered by the 
terminal buildings is as follows: from 
Forty-second street north along Vander- 
bilt avenue to Forty-fifth street, a distante 
of 680 feet; thence east along Forty-fifth 
street 625 feet to Lexington avenue, fol- 
lowing that street south 460 feet to Forty- 
ihird street; thence west on Forty-third 
street 275 feet; then south along Depew 
place to Forty-second street, and west 
300 feet to the place of beginning. 

The buildings will be set back forty feet 
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from Forty-second street and seventy feet 
from Vanderbilt avenue, which with the 
street gives 140 feet of open’ space on 
Forty-second street and 130 feet on Van- 
derbilt avenue. 

The main entrance will be on Forty- 
second street, with side entrance and exits 
on Lexington avenue and Depew place. 
The general scheme of architecture at this 
entrance will be three arches, each thirty- 
three feet wide and sixty feet high. Be- 
yond will be the ticket-office space 90 
by 300 feet. On the street level ad- 
joining the ticket office on the right will 
be the outgoing baggage-room, the prox- 
imity of these two features being excep- 
tionally convenient for the traveler. - 

Adjoining is the gallery overlooking 
the grand concourse, which will be on the 
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level of the express tracks and will be 
reached from the gallery by four massive 
stairways each twenty-five feet wide. The 
concourse itself will be the largest in the 
world, being 160 feet wide by 470 feet 
long and 150 feet high, with wide en- 
trances at each end from Madison and 
Lexington avenues, respectively. Adjoin- 
ing the concourse will be the waiting 
rooms, with double the capacity of those 
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in the present station; telegraph offices, 
cafés, ete. 

Separate entrances will be provided for 
the suburban passengers with ample 
facilities for easily passing from one level 
to the other by means of broad ae 
ways. 

The suburban station will be provided 
with its own concourse, commodious wait- 
ing and retiring rooms, and other facili- 
ties for the comfort of the public. 

The arrangements contemplated for 
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SECTION THROUGH CONCOURSE, 


handling baggage are exceptionally com- 
plete, and will care for the heaviest move- 
ment without delay or congestion. 

The express and post-office buildings 
will be equipped with every modern device 
for expediting the enormous amounts of 
such traffic daily received at and des- 
patched from this terminal. 

The frequent train service contemplated 
with the commencement of electrical 
operation renders it essential for the safe- 
ty of the public and the efficient move- 
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ment of the traffic that all grade street 
crossings within the limits of the electric 
zone be abolished. This will be accom- 
plished at some points by means of over- 
head bridges; at others by carrying the 
streets under the elevated tracks. Such 
improvements will be made at High 
Bridge, Morris Heights, University 
Heights, Yonkers, Hastings, Irvington, 
Tarrytown, Ossining and other points on 
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the Hudson division; and at Woodlawn 
Junction, Mount Vernon, White Plains 
and other crossings on the Harlem di- 
vision; also at grade street crossings be- 
tween Westchester avenue and Long Island 
sound upon the line of the Port Morris 
branch. 

At many points new stations will be 
constructed, designed to meet the require- 
ments of the heavy increase in suburban 
travel which has for several years been 
apparent, and which will undoubtedly be 
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much greater in the future These will 
generally be of the overhead type. At all 
stations the platforms will be raised to the 
level of the car floors, thereby greatly 
facilitating the movement of passengers. 
The number of tracks on the Hudson di- 
vision will be increased to four at all 
points; in many six, and in some eight. 
The Harlem division, which already has 
four tracks to Woodlawn, will be similarly 
equipped from that point to North White 
Plains. These additional tracks provide 
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throughout the electric zone a local and an 
express track in each direction, thereby 
separating the local from the through 
service and facilitating the movement of 
both. 

At Mott Haven, where two four-track 
routes will join a single four-track line, 
provision will be made for the elimination 
of all track grade crossings and a new 
overhead passenger station. 


“ 45°07 
LONGITUDINAL SECTION IN PARK AVENUE, GRAND CENTRAL TERMINAL, NEW York CENTRAL & Hupson River RAILROAD. 


At Marble Hill, in the borough of the 
Bronx, an important straightening of 
alignment is in progress. Beginning at 
a point near Kings Bridge station the 
tracks will be carried along the Harlem 
ship canal and through a four-track single- 
arch rock tunnel 648 feet long, the first 
of its kind that so far as known has been 
constructed; and thence to a connection 


.with the existing line near Spuyten 


Duyvil. This work, known as the Marble 
Hill cutoff, will shorten the distance 
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three-quarters of a mile, save about two 
and one-half minutes in time, and elim- 
inate seven grade crossings. 

This policy of rectification of align- 
ment will also be followed at many other 
points along the Hudson division, the 
tracks being at times carried further in- 
land, and at others across indentations of 
the Hudson river. This will mean not only 
some decrease in distance and a consequent 
improvement in schedules, but it will also 
largely contribute to the comfort of the 
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passengers, prolong the life of both track 
and equipment, and reduce the cost of 
maintenance. 

At Croton-on-Hudson and North White 
Plains, the northern termini of the elec- 
trification zone, facilities will be pro- 
vided for the change from steam to elec- 
tric locomotives for the through trains 
and suitable shops erected for necessary 
repairs to the electrical equipment. 

Two power-houses will be provided, one 
located at the end of the Port Morris 
branch on Long Island sound, the other 
at Glenwood-on-Hudson, a suburb of 
“Yonkers. Each will have an ultimate 
capacity of 45,000 horse-power, or a total 
aggregate capacity of 90,000 horse-power. 
A brief description of these stations was 
given in the ELECTRICAL REVIEW, Novem- 
ber 11. 

The two stations will be cross-connected 
so that in the event of accident either sta- 
tion may carry the entire load. Normal- 
ly, however, the Yonkers station will 
furnish power for the Hudson division, 
while the Port Morris station will supply 
the Harlem division. 

The third-rail system will be used 
throughout the electric zone, except at 
special locations, where overhead trans- 
mission will be employed. By means of 
a special device the contact shoe will be 
automatically lifted from the third rail 
just prior to its termination at such 
points, while at the same time the over- 


head contact will be made, thus preserv- 


ing the continuity of the current. The 
third rail will consist of a new type known 
as “under contract” and will be continu- 
ously protected from contact with human 
beings and from interruptions due to sleet 
and snow. 3 

For the movement of the through trains, 
powerful electric locomotives will be used, 
the first of which was completed in 1904, 
by the General Electric Company and 
American Locomotive Company, of Sche- 
nectady. This locomotive was described 
in the ELECTRICAL Review November 19, 
1904. In general design it is double- 
ended and symmetrical and can be oper- 
ated with equal facility in either direc- 
tion. Its total weight us ninety-saven 
tons, of which sixty-seven tons are on the 
drivers, thereby giving a much greater ef- 
fective tractive effort than the present Cen- 
tral Atlantic steam passenger locomotive 
weighing 150 tons. Its normal capacity 
is 2,200 horse-power, with a maximum 
of 3,000, and its speed with a 600-ton 
train approximates sixty miles per hour. 

At the initial test a speed of seventy- 
two miles per hour was reached with a 
train weighing 170 tons, exclusive of the 
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locomotive, and sixty-five miles per hour, 
with an eight-car train weighing 336 
tons, exclusive of the locomotive. 

The suburban traffic will be cared for 
by the multiple-unit system, thus avoid- 
ing the use of switching engines at ter- 
minals, and doing away with the present 
necessity for flying switches with incom- 
ing trains. Steel cars will be used, each 
seating sixty-four persons, lighted and 
heated electrically and cooled and ven- 
tilated in the hot weather by electric fans. 
A description of these cars was published 
in the ELECTRICAL REVIEW, November 4. 

With a daily movement in and out of 
Grand Central station now averaging 
640 trains, carrying 45,000 passengers 
(about 1,150 train movements, including 
storage trains and light engines), and 
constantly increasing, and which move- 
ment, owing to the peculiar geo- 
graphical characteristics of New York 
city is, during the busiest hours, almost 
wholly in one direction, the complex 
nature of the problems to be solved is at 
once apparent, especially when it is con- 
sidered that all of these important im- 
provements, involving radical changes in 
tracks and structures, must necessarily be 
made in conjunction with the safe and 
regular operation of the passenger traffic 
of two of the principal railroad systems 
of the world. 

The entire work involves an expendi- 
ture of approximately sixty millions of 
dollars, and will be completed during the 
next five years. 


A Large Plant for Wireless Teleg- 
raphy. 

Consul Diederich, of Bremen, furnishes 
a brief description of a new wireless tele- 
graph station to be erected at Norddeich 
by the German government. Mr. Died- 
erich writes: 

The general post-office department of 
the German imperial government is build- 
ing a wireless telegraph station at Nord- 
deich. It is expected to cover a circuit 
of not less than 932 miles. This station 
will convey not only messages to and from 
Germany, Switzerland, France, Great 
Britain and Denmark, but also the Jarger 
part of Italy, Sweden and Norway, and 
even portions of Spain, the Balkan penin- 
sula and Russia; to the southeast it will 
operate as far as Saragossa, in the south 
it will almost reach Naples and Cetinje, 
in the east get close to St. Petersburg, 
and in the north it will talk to the people 
at Drontheim and about half-way up to 
Narvik. 
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INSTRUCTION OF MEN OPERATING IN- 
TERCONNECTED HIGH AND LOW- 
TENSION SYSTEMS, WITH REFER- 
ENCE TO SAFETY OF EMPLOYES, 
RELIABILITY OF SERVICE, AND RE- 
SUMPTION OF SAME AFTER PAR- 
TIAL OR TOTAL INTERRUPTION.’ 


BY W. F. WELLS. 


Prior to 1893 all the current dis- 
tributed by the New York Edison Com- 
pany was generated as required by steam- 
driven, low-tension dynamos. During 
this year the first battery was installed 
in Fifty-second street station. In 1896, 
sixty-cycle, two-phase current at 2,300 
volts was transmitted from a station on 
the water front to the first substation lo- 
cated in the residence district, where it 
was converted to direct current by motor- 
generators, this being the first step taken 
in the New York Edison system in the 
direction of high-tension transmission for 
direct-current distribution. In 1898, 
6,600-volt current from inverted rotaries 
was transmitted underground for retrans- 


formation, and in October, 1901, the 


Waterside No. 1 high-tension generating 
station was started. At present all but a 
very small proportion of the total energy 
is generated at 6,600 volts. 

The advance from the original Edison 
system to the modern “Greater Edison 
System” has been so rapid, and the im- 
provements and alterations in the appa- 
ratus and equipment have been so numer- 
ous, that it has been a problem to perfect 
and educate an organization of men 
capable of handling all the various 
branches of the interconnected system so 
as to ensure the same reliability of service 
and safety to employés as had obtained 
previously. 

As the system increased in size and 
complexity, and the service from each 
station became more and more dependent 
on what occurred elsewhere, it was found 
necessary to broaden the organization 
and to raise the intellectual standard for 
the station operating men. 

For operating the steam plant of the 
generating station, the high-speed station- 
ary engineers and assistants were replaced 
by men trained and disciplined on the 
Atlantic steamships. These men quickly 


learned that a signal from the electrical | 


switchboard to start or stop an engine 
was as imperative as an order from the 
pilot house, and thev soon realized that 
when required, engines must be kept 
running at all hazards. They were accus- 
tomed to the operation of engines with 


1 Abstract of paver presented at the recent meeting of 
the Association of Edison Hluminating Companies. 
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heavy parts, were self-dependent, and 
have been found capable of acting 
promptly and with good judgment when 
the situation demanded it. 

For the electrical operators the propo- 
sition was entirely different, the equip- 
ment being installed was of a new type, 
the details of which had not been fully 
developed, and consequently there were 
no men trained in its manipulation. Nor 
had any instruction books been printed, 
describing the construction of the appa- 
ratus, or its operation in connection with 
an electricity supply system, in a manner 
that would be comprehended by the men 
best fitted to operate it. Experience has 
shown that the best men for this service 
were those who had some mechanical 
training and who possessed a technical 
knowledge of electrical apparatus about 


equivalent to the steam knowledge re- 


quired for licensed engineers. These 
men submit to the discipline and monot- 
ony of the position, by education and 
training become quickly acquainted with 
all the details of the station equipment 
and outside system, and in case of trouble 
quickly ascertain the cause and then act 
coolly and promptly. Their interest in 
the work is increased and the men in- 
duced to study and improve their condi- 
tion by promoting from time to time 
those capable of filling positions of in- 
creased responsibility, this being partially 
determined by periodical examination. 
As a rule graduates from the technical’ 
schools have been found unsatisfactory 
for this class of work. As soon as they 
had mastered the details of the position 
the monotony of it would become irksome 
and they would secure emplovment else- 
where. | 

In the instruction of new men they are 
first given to understand that they are 
assuming certain responsibilities, that 
they must comply with all the rules and 
be conversant with all instructions issued 
for their guidance, and further, that if 
rules are not observed, action will be 
taken. It is only by maintaining strict 
discipline that best results can be ob- 
tained. 

The method of instructing electrical 
operators varies with their positions, 
which, in the New York Edison Company, 
are graded as system operators, foremen, 
regulators, and various assistants. 

With the system operator, experience 
is the teacher, and the text-books are the 
load curves and reports from the entire 
svstem. These are made the subject of 
exhaustive study and from them are de- 
duced plans of action for the future. In 
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order to be prepared to meet exceptional 
emergencies, which it is hoped may never 
occur, conditions are assumed, and op- 
erators in all stations trained and drilled 
in executing a carefully prearranged plan. 
As an instance, twice each month the 
steam engineers at the generating station 
and the foremen and electrical operators 
in all stations are drilled under the direc- 
tion of the system operator in starting 
engines and rotaries from rest, as would 
have to be done in case of total shut- 
down on system. This drill, which con- 
sists in starting one and additional 
rotaries in the various substations, one 
and additional engines in the generating 
station, and synchronizing both rotaries 
and engines at low voltage and frequency, 
has brought out many details, such as 
methods of starting engines, low-voltage 
synchronizing devices, field excitation 
most suitable on generators and rotaries, 
the use of batteries, etc. By such means 
the men are trained to think and at the 
same time become familiar with what 
may be. expected of them in case of 
serious disturbance. 

A man becomes a foreman only after 
he is thoroughly acquainted with all the 
known details of the construction, opera- 
tion, and repair of the apparatus. His 
instruction, therefore, is on the broad 
lines of discipline, methods of handling 
and educating men, thoroughness in in- 
vestigation of trouble with apparatus or 
employés, and clearness, accuracy, and 
conciseness in making reports. They 
must maintain a certain dignity with 
their men, and guard against familiarity 
or favoritism. They should instruct their 
men to perform all operations and never 
personally operate a switch unless abso- 
lutely necessary. 

For the regulators, assistant regulators, 
switchboardmen, brushmen, etc., it is 
customary to employ men for the lower 
grades and promote them to better posi- 
tions when warranted. Each man is 
thoroughly trained and drilled by the 
foreman in the operation of the appa- 
ratus under his care and becomes perfectly 
familiar with all its connections before 
he is called upon to work on other appa- 
ratus. ; 

As the apparatus in the stations in- 
creased and the connections became more 
complicated, various methods were de- 
veloped in the different stations for ac- 
complishing the same purpose. In order 
to avoid confusion and establish uni- 
formity it was found desirable to issue 
rules and instructions for the electrical op- 
erators. In some cases it was possible 
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to make these rules inflexible, but in other 
cases broad and general instructions were 
issued as to the methods to pursue under 
given circumstances, and the man de- 
pended on to use his judgment. The 
rules for all employés handling high-ten- 
sion cables and apparatus, and detailed 
instructions for operating men as to the 
best methods to be followed in both gen- 
erating and substations in case of serious 
disturbance to the system have been 
issued in booklet form to the men and 
their receipts taken so that no excuse can 
be given for ignorance. The rules and 
instructions for the operating men in the 


generating station have been collected in- 


the form of a rule book very similar to 
that used on the large railway systems 
of the country. These are issued in a 
loose-leaf book, and when existing rules 
can not be enforced by reason of later 
experience, or further developments in 
the apparatus, necessary changes or modi- 
fications are made, as one obsolete or il- 
logical rule tends to nullify the impor- 
tance of all the others. In general this 
book defines the position, responsibility, 
and duties of each class of electrical 
operators; it contains concise, yet com- 
plete detailed instructions for the men 
in the different positions so that substi- 
tutes are fully prepared to take the place 
of absentecs; it contains general and de- 
tailed instructions for the operation of all 
apparatus and for the safety of all em- 
ployés working around high-tension ap- 
paratus; gives all necessary instructions 
for the care of batteries, with capacity 
table, ete. 

It is impossible with a rule book, by 
education, or by any other means, to 
make a good man out of poor material, 
but by placing rules and instructions of 
this sort in the hands of intelligent men 
to be used as a guide, by requiring of 
them complete observance of the rules, 
and by questioning them as to their 
understanding of the various instructions, 
an organization may be developed which 
will successfully cope with any operating 
problem. 

The following rules show how the 
Waterside station would be started in case 
of a total shutdown and how an inter- 
ference at a substation would be handled. 
The rules indicate how carefully every 
detail has been studied and planned for 
so no hitch may occur in the difficult 
process of starting up such a large sta- 
tion. 

In case of any accident causing a total 
shutdown at the Waterside station the 
regulator will immediately advise the 
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engineer that all load is off, the engineer 
will then shut down two engines and im- 
mediately advise regulator that same are 
ready for service. The engineer will then 
“turn over” slowly all other available en- 
gines and advise the regulator that they 
are ready for service. 

The system operator will immediately 
give the Waterside regulator list of 
feeders to be cut over to the second bus 
which is free or not in operation, and 
clear all feeders at the substations, then 
have 14,000 kilowatts of rotaries in sub- 
stations where necessary connected to 
high-tension feeders, seven rotaries or the 
equivalent of 7,000 kilowatts connected 
to main bus of Waterside and a similar 
capacity of 7,000 kilowatts to auxiliary 
bus, the fields of the rotaries and one pole 
of the armatures to be left open. 

The system operator will also advise the 
regulator to connect to the main bus, one 
of the engines shut down and the other 
one to the auxiliary bus, both with the 
fields closed and the rheostats all cut out. 

When the substation regulators are 
ready the system operator will notify the 
regulator to start both engines slowly. The 
engineer will then start and turn these 
engines at the slowest possible speed at 
which they will revolve. When the fielde 
of the rotarics in the substations have been 
closed the regulator will gradually weaken 
the generator field by cutting the rheostat 
all in. 

On word from the system operator the 
regulator will signal the engineer to raise 
the speed of the engines if necessary until 
each engine has a load of about 350 
amperes. 

The regulator will then signal for 
another engine and synchronize it with 
the main bus engine and on word from 
the system operator signal in the regular 
way for increased speed until the engine 
has a load of 350 amperes. The engineer 
will not open throttle when signal lamps 
at throttle go out and will only give en- 
gine more steam on a signal from regu- 
lator. 

The regulator will then signal , for 
another engine and synchronize it with 
the auxiliary bus engine and continue 
putting in engines on the main and 
auxiliary buses in this manner until 
pressure is up to standard. 

The system operator will advise the 
substation what feeder to put each rotary 
on so as to keep the load on the two 
huses balanced. 

As each engine is synchronized, the 
regulator will not increase speed until 
notified by the system operator, the sys- 
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tem operator having first ascertained that 
the substations have synchronized other 
rotaries before giving regular word to 
increase speed. 

The regulator in synchronizing at low 
speeds will use the special plug provided 
with candelabra lamps. . 

In deciding upon the number of 
rotaries to start in the substations the 
system operator will base his decision on 
the approximate ratio which the total 
load carried just before the disturbance 
bears to the 14,000 kilowatts available as 
above to start up. If the total load was 
28,000 kilowatts and the available capac- 
ity to start up was 14,000 kilowatts the 
capacity of rotaries to be started in each 
substation would be one-half the load on 
that substation, 1. e., if the substation 
load was 16,000 amperes only 1,000 kilo- 
watts of rotaries are to be started. 

It is impossible to lay down any definite 
rules of procedure for substation regu- 
lators to follow in case of severe drops in 
pressure, or interruption of supply of 
high-tension current, owing to the great 
variety of possibilities and the different 
conditions affecting each substation. 
These instructions, which are issued for 
the guidance of regulators, must be 
studied and thoroughly understood by all 
men and the order in which the different 
operations are performed must be 
governed by circumstances. 

If, while operating more than one 
direct-current bus, part of your high-ten- 
sion supply is interrupted, or decreased, 
and you have no assurance that it will 
become normal very shortly, it is best to 
tie together all direct-current buses by 
closing all batterv and feeder switches on 
both auxiliary buses. If at any time 
your rotary ammeters indicate that the 
supply of high-tension current over any 
feeder is discontinued, and that the 
rotaries connected to it have inverted and 
continue converting direct current into 
alternating current for some appreciable 
time, disconnect them from the alter- 
nating-current feeders, making such 
direct-current bus ties as may be nec- 
essary for the low-tension feeder pressure 
and notify the system operator that the 
feeder is clear. Restore pressure to 
normal, if possible by cutting in addi- 
tional cells of battery. Keep rotaries 
running from direct-current end and be 
ready to synchronize and connect same 
as soon as notified by the system operator, 
or pilot lamp indicates that feeder is 
alive. In case all alternating-current 
supply is interrupted and is not restored 
before the pressure on the system has 
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dropped to such a point that the station 
lighting is no more useful, transfer the 
station lighting supply to the main bus 
and open all main feeder switches. When 
positive that you can give no further 
lighting service to the system open all 
auxiliary bus battery switches, thus dis- 
connecting the battery from the direct- 
current system, leaving it available for 
supplying the station lighting, the rotary 
fields, and all electrically operated 
switches and relays. Keep the system 
operator fully informed as to your con- 
dition. Thoroughly examine all high- 
tension switches and relays to make sure 
that they opened properly when last oper- 
ated, as it might be found that the voltage 
at the time was not sufficient to cause 
them to make complete movement. 

If current can be procured from out- 
side sources some substations may receive 
word from the system operator to start 
rotaries in the usual manner on the main 
bus to which the battery is connected. 
Place the induction regulation trans- 
former in middle position and disconnect 
from auxiliary buses the longest feeder, 
and connect same to main bus, follow- 
ing with the next longest feeder, etc., and 
picking up the short feeders last. In sta- 
tions having steam plants do everything 
possible to get steam plant in operation. 
If it is found necessary to start the 
rotaries from the alternating-current end, 
the system operator will state the number 
of rotaries that are to be started on each 
feeder in each substation. 

On word from the system operator con- 
nect the rotaries to be started to the high- 
tension feeders designated by him. 

Connect one outside pole switch of the 
armatures of the rotaries to be started to 
auxiliary buses and connect the outside 
pole switches of the field circuits to the 
main bus. The field switches on the con- 
trol board should be open and the rheo- 
stats at the weak or “all in” position. 
Notify the system operator as soon as this 
is done. 

Waterside engines will now be started 
slowly. 

When the rotaries have a good start 
close the field switches on the discharge 
resistance, leave them there a few seconds 
and then close them entirely. 

Close the remaining outside pole switch 
of the armature of the rotary started, con- 
necting it to the direct-current auxiliary 
buses to which all low-tension feeders are 
connected. 

When the rotary so connected is about 
three-fourths loaded notify the system 
operator and get from him the number 
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of the feeder to be made alive from 
Waterside and to which the next rotary 
is to be connected. 

Start this rotary from direct-current 
auxiliary buses in the regular way and 
synchronize it (using, if necessary, the 
special candelabra lamps) with the feeder 
designated, equalize the load among ro- 
tarics and notify the system operator. 

Speed of Waterside engines will now be 
gradually increased. 

As soon as each of the rotaries running 
is three-fourths loaded notify the system 
operator. 

Continue synchronizing rotaries in this 
manner until the system is up to standard 
voltage. 

Tie together the bus to which the 
battery is connected, and the auxiliary 
buses to which the feeders are connected 


as soon as the two pressures are equal. 


The Rejuvenated Sons of Jove. 

The fourth Jovian congress of the Or- 
der of Rejuvenated Sons of Jove—the 
only fraternal organization of those en- 
gaged in the advancement of the science 
of electricity—was held at Dallas, Tex., 
October 14, 1905, at which time the fol- 
lowing officers were unanimously elected 
for the ensuing year: 

Jupiter, C. A. Newning, No. 2, Hous- 
ton, Tex. 

Neptune, L. G. Reed, No. 200, San- 
dusky, Ohio. 

Pluto, W. M. Brooke, No. 18, Dallas, 
Tex. 

Vulcan, J. H. LaRoche, No. 185, Co- 
hoes, N. Y. 

Mercury, C. B. Roulet, No. 213, Dallas, 
Tex. 

Hercules, P. R. Boole, No. 155, Chicago, 
Ill. 

Mars, F. C. R. Spence, No. 67, Mar- 
shall, Tex. 
soe J. P. Tufts, No. 71, Dallas, 

ex. 

Avrenim, W. G. Handley, No. 152, Cin- 
cinnati, Ohio. 

The Order of Rejuvenated Sons of Jove 
was born among the leading spirits of 
the Southwestern Gas, Electrical and 
Street Railway Association at an annual 
convention held at Austin, Tex., in 1899. 
Since that time it has grown with a 
rapidity astonishing to its founders— 
who were men from many states and hold- 
ing responsible offices in the electrical 
world, although to date its meetings have 
been confined to the annual association 
gatherings in the Southwest and in Ohio. 

It is the intention of the present Jovian 
congress to hold its rejuvenations at the 
next annual conventions of the National 
Electric Light Association, the National 
Electrical Contractors’ Association, the 
National Electric Jobbers’ Association, 
and the Southwestern Electrical and Gas 
Association. 
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The Chicago Electrical Show. 

The electrical interests of Chicago, in- 
corporated under the name of the Elec- 
trical Trades Exposition Company, have 
in preparation that which promises to be 
the most unique, the most interesting and 
by far the most up-to-date show that 
Chicago has ever had. It will occur at 
the Coliseum from January 15 to Janu- 
ary 27, and the success of the affair may 
be estimated from the fact that nearly one- 
half of the available 38,000 square feet in 
the big building has already been taken by 
the leading manufacturers and dealers in 
electrical appliances and apparatus who 
will exhibit the newest and best things 
developed to date in every branch of the 
electrical industry. 

The company conducting the exposition 
is called the “Electrical Trades Exposi- 
tion Company,” and includes as stock- 
holders seventy-five of the leading elec- 
trical men of Chicago, and is officered 
and managed by men well known in the 
electrical industries of that city. 

Oflices have been established at room 
No. 464, Monadnock Building. 

Manager T. R. Mercein, of the show, 
is in receipt of a proposition from an 
eastern firm to install a chair such as are 
used for electrocution at Sing Sing, and 
also adopted by the state of Ohio. This 
firm does not necessarily desire to make 
this exhibition for the general public, 
but will be willing to make it a private 
exhibition for doctors, scientists, investi- 
gators, state legislators and officers of 
penal institutions. 

Among the firms already assigned to 
space are the following: 

Chicago Edison Company, Allis-Chal- 
mers Company, Chicago Telephone Com- 
pany, Frank NS. Betz Company, American 
Steel and Wire Company, Guarantee 
Electric Company, Roth Brothers & Com- 
pany, American Electric Company, Elec- 
trical Apphance Company, Vesta Accu- 
mulator Company, Crane Electric Com- 
pany, Chicago Battery Company, Electric 
Storage Battery Company, Overbaugh & 
Avres Manufacturing Company, Sam. J. 
Gorman & Company, General Electric 
Company, Westinghouse Electric and 
Manufacturing Company, Swedish-Ameri- 
can Telephone Company, C. H. Thorad- 
son, Monarch Electric and Wire Company, 
J. L. Schurman Company, Reynolds-Dull 
Flasher Company, Haller Machine Com- 
pany, Sprague Electric Company, J. Lan 
Electric Company, Fort Wayne Electric 
Company, Osborne Flexible Conduit Com- 
pany, Federal Electrice Company, Peru 
Blectrie Manufacturing Company, Cen- 
tral Electrice Company, Miller Anchor 
Company, Crocker- Wheeler Company, 
Mark Manufacturing Company, H. E. 
Cobb, Western Electrice Company, H. T. 
Paiste Company, Universal Electric Stor- 
ave Battery Company, McFell Electric 
Company, George W. Conover. 
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Underground Telephone between New 
York and Philadelphia. 

The American Telephone and Telegraph 
Company is laying a system of under- 
ground cables, using the Pupin system, 
between New York city and Philadelphia, 
following closely the line of the Pennsy}- 
vania Railroad. ‘This work has been go- 
ing ahead quietly for some time, and it is 
expected that the first cable of 120 pairs 
will be placed in operation shortly after 
the first of the year. 

This 1s the most important application 
of the Pupin system for improving tele- 
phonic communication and extending the 
cable service that has yet been undertaken, 
and means a very large outlay. The con- 
duits ‘have eight ducts in all, which will 
be rapidly filled with cables, should the 
first cable prove the success that is an- 
ticipated. 

The Bell Telephone Company, of Phila- 
delphia, is applying the Pupin system to 
underground service between that city and 
Chester, Pa., and this will probably be- 
gin operations about the same time. The 
Pupin system has been in use for some 
time in New York city, between the Cort- 
landt street exchange and Harlem, and 
also between Boston, Mass., and suburban 
points; but the proposed service is on a 
much larger scale than has yet been un- 
dertaken, and its operation will be watched 
with great interest by the telephone men 
of the world. The present installation 
means that some 32,000 miles of wire 
will first be laid, and of course this will 
be rapidly added to as additional cables 
are laid. The new service will supple- 
ment the overhead lines between New 
York city and Philadelphia, and will 
supply the different cities where it touches 
en route. 


New York Electrical Society. 
Mr. O. S. Lyford, Jr, will lecture 
before the New York Electrical Society, 
at 19 West Forty-fourth street, New York 
city, on Wednesday evening, November 
22, on “The Electrification of the Long 
Island Railroad.” 


——— m 
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“Traité Pratique d'Electrochimie.” Rich- 
ard Lorenz. Translated from the German 
into French by Georges Hostelet. Paris. 
Gauthier-Villars, Imprimeur-Libraire. Paper. 
225 pages. 514 by 9 inches. Numerous dia- 
grams. Supplied by the ELECTRICAL REVIEW 
at $2.25. 


This treatise on electrochemistry is 
intended for the student of that branch of 
science. The French edition, while 
founded upon the manual which Pro- 
fessor Lorenz uses in his laboratory at 
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Zurich, is somewhat more complete. 
Since there is already available in German 
a satisfactory discussion of the newer 
theories, Professor Lorenz did not think 
it necessary to deal with this phase of the 
subject in his book, but limited himself 
merely to the description of laboratory 
exercises and directions for carrying them 
out. In the French edition, however, it 
seemed desirable to complete the work by 
adding to the laboratory exercises a dis- 
cussion of the theory of the phenomena, 
and this has been done by the translator, 
who has had the collaboration of Pro- 
fessor Lorenz. The book consists of a 
series of 110 exercises planned to cover 
the theory discussed and the principles 
enunciated. The first part deals with the 
fundamental laws of electrochemistry ; the 
second is devoted to the electrolysis of 
aqueous solutions; the third deals with 
the applications of electrochemistry. An 
appendix contains a bibliography of 
French books for reference, and a number 
of useful chemical and electrochemical 
tables. 


The New York Electrical Show. 

The Clark Electric and Manufacturing 
Company, 26 Cortlandt street, New York 
city, will make an exhibit at the electrical 
show to be held at Madison Square Gar- 
den, New York city, from December 12 
to December 23. The company is manu- 
facturing an insulator clamp to take the 
place of the old-style tie wire. Other 
overhead line material made by this com- 
pany will also be exhibited. 

The Simplex Electric Heating Com- 
pany, 39 Cortlandt street, New York city, 
will display a wide range of electrical 
heating apparatus, including radiators, 
chafing-dishes, waffle irons, tailors’ irons, 
coffee urns, glue-pots and incubators. 
These exhibits will be shown in actual 
operation. A model electric kitchen will 
be furnished, and a corps of cooks will 
demonstrate the uses of the products of 
this company, actually cooking some of 
the food, including the roasts which will 
be served in the café. 

Among the novelties to be exhibited 
is a water-cup for boiling small quantities 
of water. It is claimed that this will heat 
half a cup of water by electricity to 150 
degrees within one-half minute. Another 
exhibit will be a combined chafing-dish, 
French coffee-pot and tea-kettle, all of 
which may be mounted on one base. By 
removing the water bath of the chafing- 
dish, either the coffee-pot or kettle may be 
clamped to take its place. The exhibit 
of the Simplex company will be in charge 
of Mr. Roger Williams. 
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Hydroelectric Plant on the Spring River, Kansas. 


Description of an Interesting Plant Supplying Electric Power to the Lead and Zinc Fields of Missouri. 


of Missouri comprise an area of 
about 150 square miles, extending 
from Galena, Kan., through Jasper 
County, Mo., and from South Joplin, Mo., 
as far as Alba and Neck City. The min- 
ing industry in this section was started 
in 1878, but at that time the operations 
were carried on for the production of 
lead only. Later, as the surface deposits 
were exhausted and the works were car- 
ried deeper, zinc was found in paying 
quantities, and to-day the zinc industry 
is far more important than the lead. 
Zinc ore is found in pockets varying 
greatly in extent. It is impossible to pre- 
determine the value of any particular de- 
posit, and therefore the works for secur- 


Tr’: lead and zinc fields of the state 


fications for the proposed development, 
and later the latter company was awarded 
the contract for the entire construction. 

The development of the Spring river 
consists of a power plant near Lowell, 
Kan., where Shoal creek flows into the 
river. Here a dam has been constructed, 
and the complete power-house built and 
equipped. From the power-house, trans- 
mission lines are carried through the zinc 
district to Galena, Joplin and Webb City, 
all about thirty miles distant. Four sub- 
stations have been constructed, from 
which secondary distributing lines are car- 
ried to the mines. The voltage of the 
high-tension system is 33,000; that of the 
low-tension system is 2,300. 

The dam at Lowell is constructed en- 


channel in the land affords a cutoff, 
through which, during flood times, part 
of the water of the Spring river may be 
diverted around the dam. 

The arrangement of the dam and power- 
house is somewhat unusual. The normal 
elevation ‘of the water in the tailrace will 
be about 113 feet. The floor of the tur- 
bine room is eight feet above this, and 
through this floor project the draught 
tubes of the turbines, which reach from . 
six to twelve inches below the surface 
of the tailrace. The depth of the water 
in the race will be ten to twelve feet. 
The dam gives an elevation of water of 
about 141 feet, making available a head 
of twenty-eight feet. The turbine rooms 
are merely bays in the wall of the dam, 


Up-STREAM SIDE OF DAM ACROSS THE SPRING RIVER, NEAR LOWELL, KANSAS. 


ing the ore are of a temporary character, 
since it may be necessary to remove them 
within a few months, or they may re- 
main in position five or six years. 

This characteristic of the zinc-mining 
industry has resulted in the adoption gen- 
erally of inefficient mining machinery, 
consisting of small, cheap, steam-driven 
plants. The desirability of changing this 
condition and obtaining efficient opera- 
tion was well recognized, and a company 
organized to develop the hydraulic power 
of the Spring river, for the purpose of 
generating electric current for distribu- 
tion to the mining district. This com- 
pany is composed of Chicago men, Mr. 
Francis W. Farwell being the president; 
Mr. Jamot Brown, the vice-president, and 
Mr. Samuel Brown, Jr., secretary and 
treasurer. The power company secured 
the services of the Arnold Company, of 
Chicago, Ill., to prepare plans and speci- 


tirely of concrete. It rests on rock at the 
bottom of the river. The dam proper is 
about 500 feet long, but there is also 
an earth embankment with a concrete 
core, nearly 800 feet long. The dam has 
been constructed so as to form the power- 
house as well. Within it are two tur- 
bine rooms, each ninety-nine feet long, 
between which is the generator room, 
forty-five feet long and thirty feet wide. 
The controlling gates are jlocated just 
beyond one turbine room, and occupy a 
distance of ninety-five feet in the length 
of the dam. There are five Taintor gates 
here for controlling the flow of water. 
Directly below the gates are the aprons 
affording a spillway. At the shore end of 
the earth embankment runs a roadway 
extending from Lowell to Varck, the 
grade of which has been raised for about 
three-quarters of a mile. About half a 
mile from the end of the dam a natural 


the turbines practically resting on the 
bottom of the river. They are protected 
on the up-stream side by a grid bar-rack, 
supported with steel columns. This rack 
has been arranged so that sliding gates 
may be introduced in case it is desired 
to shut off the water to get at the turbines. 

In each turbine room are four pairs of 
horizontal turbines mounted on a single 
shaft. This gives a very simple arrange- 
ment. The turbine room is roofed with 
heavy planking on steel beams. The tur- 
bines were furnished by James Leffel & 
Company, of Springfield, Ohio. Each 
driving unit consists of four pairs 
of the improved forty-two and one-half- 
inch, centre-discharge, horizontal turbines. 
These are designed to run at from 180 
to 200 revolutions per minute, and it is 
said that they will develop eighty per 
cent of the theoretical efficiency with a 
twenty-four-foot head of water. Each 
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pair of turbines are mounted on heavy 
base plates, which, in turn, are mounted 
on heavy steel beams, forming the sup- 
ports for the turbine-room floor. There 
are two gate shafts for each set of four 
turbines. The end of each shaft is pro- 
vided for direct-connection to a Lombard 


Section A-B. 
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pump and storage tanks for operating the 
controlling mechanism. |The governors 
themselves are governed by electrical 
speed-controllers of Lombard design, for 
the purpose of enabling the speed of the 
turbines to be varied, so that the gen- 
erators may be synchronized. 
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potential transformers for use with the 
indicating instruments are placed in pits 
beneath the generators. These pits also 
give access to the lower part of the gen- 
erators, when repairs are necessary. The 
generator room is served by a fifteen- 
ton, hand-power traveling crane, fur- 
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LONGITUDINAL AND CROs8-SECTIONS OF SPRING RIVER DAM. 


governor. Each set will develop about 
2,800 horse-power at seven-eighths of full 
gateage, giving an available output of the 
station of 5,600 horse-power. 

From the two turbine chambers the 
horizontal shafts are led through bulk- 
heads eight feet in diameter to the gen- 
erator room. The shafts are ten inches 


SWITCHBOARD IN GENERATOR Room OF SPRING RIVER STATION. 


in diameter where they pass the bulk- 
heads. The turbine gate shafts are 
also carried through these bulkheads 
to the Lombard governors, which are of 
the “N” type, placed beside the turbine 
shafts, to which they are directly belted. 
They are themselves each directly con- 
nected to one of the two gate shafts of 
a turbine set, and connected to the second 
by means of wire rope and sheaves. Each 
of these governors is provided with a 


The equipment in the generator room 
consists of two 1,500-kilowatt, three- 
phase, twenty-five-cycle, 2,300-volt, alter- 
nating-current generators, one direct- 
connected to each turbine shaft. The 
normal speed of operation is 187.5 revo- 
lutions per minute. ‘Two fifty-five-kilo- 
watt, 125-volt exciters are provided, one 


belted directly from each shaft. Besides 
these generators and exciters, there is in 
the generator room a switchboard, but no 
other electrical apparatus. The step-up 
transformers and the high-tension switches 
are installed in a transformer house 
placed on the bank of the river, fifty 
feet south of the south end of the dam. 
The field rheostats for the generators are 
placed in pits underneath and behind the 
exciter switchboard. The current and 
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nished by the Whiting Foundry Equip- 
ment Company, of Harvey, Ill. The 
electrical equipment itself was supplied 
by the General Electric Company, 
Schenectady, N. Y. 

From the generator room the 2,300-volt 
current is carried through a three-wire, 
paper-insulated, lead-encased cable to the 
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transformer house, and is led directly to 
the low-tension side of the transformers. 
From the high-tension side of the trans- 
formers the current passes through type 
“H” oil switches and single-pole discon- 
necting switches to the high-tension bus- 
bars, and from the bus-bars through sin- 
gle-pole disconnecting switches and type 
“H”? oil switches to the line. The oil 
switches in the ‘transformer house ‘are — 
operated from the switchboard in the gen- 
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erator‘room by means of the General Elec- 
tric Company’s standard system of remote 
control. Leads are also carried back to 
the generator room from current trans- 
formers placed in the high-tension line. 
The switchboard in the generator room 
contains five panels. Two of these are for 
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HiGH-TENsION OIL-SWITCHES AND LIGHTNING ARRESTERS, 


ELECTRICAL REVIEW 


house consists of six 500-kilowatt, 2,300- 
volt to 33,000-volt water-cooled trans- 
formers, and the high-tension switches 
mentioned above. The lightning arrest- 
ers for protecting the line are also placed 
here. They are of the standard General 
Electric type. This building is con- 
structed of hollow tile, 
and is about forty- 
one feet long by 
thirty-one feet wide. 


SPRING RiVER TRANSFORMER HOUSE. 


-the exciters, on which are mounted am- 
meter, voltmeter, exciter rheostat and a 
main switch. There are two generator 
panels, on which are mounted ammeters, 
voltmeters and indicating and recording 
wattmeters for the two generators. These 
panels contain also the remote-control 
switches for operating the oil switches 
in the transformer house. The fifth panel 
is for the line, and contains the control 
switches for the high-tension line switches 
and the line ammeters. Provision is made 
for two additional line panels. A syn- 
chronizing indicator is placed on a bracket 
on the switchboard, and a Tirrill regu- 
lator is installed on a small bracket at 
the end of the board. The generator 
room is lighted from the 125-volt exciter 
circuit. Switches for these circuits are 
placed on the lower part of the exciter 
panel. All electrical connections between 
the generator room and_ transformer 
room are made by means of paper-insu- 
lated lead-encased cable, laid in tile ducts. 
The generator cable is a three-wire, 600,- 
000-circular-mil cable, the cable for each 
generator being laid in a separate duct. 
The switch-controlling cables are two- 
wire, and are laid in other ducts. There 
is in addition a lighting circuit carried 


from the exciter circuit in the generator 


room to the transformer house. 
The equipment of the transformer 


That part containing the lightning ar- 
resters, oil switches and high-tension bus- 
bars is about thirty-three feet high. The 
part containing the transformers is sepa- 
rated from the other by a brick wall, and 
is only twenty feet high by fourteen feet 
wide. The 2,300-volt cables end in or- 
dinary discharge bells, placed on the side 
of the transformer room. These cables 
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former room into the switch room, going 
directly to the high-tension oil switches. 
These switches are on the floor of the 
second story of this part of the building. 
The bus-bar compartment is located di- 
rectly beneath the switches, and is built 
up of the hollow tile used in the build- 
ing construction. The floor of the switch 
room is of concrete and steel. 

The outgoing leads pass through the 
disconnecting and the oil switches, then 
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BARRIERS AND Bus-BAR COMPARTMENTS, SPRING RIVER 


TRANSFORMER HOUSE. 


along the ceiling to the opposite side of 
the room, thence up along the back of 
the lightning arresters to double-pole dis- 
connecting switches near the high-ten- 
sion entrance. The entrance to the build- 


ing is made through slate panels mounted 
on strap-iron supports. This section of 
the switch house forms a wiring compart- 
The high-tension wires are car- 


ment. 
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DETAILS OF TRANSPOSITION, SPRING RIVER TRANSMISSION SYSTEM. 


lead directly tu the low-tension delta, con- 
necting with the low-tension side of the 
transformer. The high-tension delta is 
placed directly above the transformers. 
Connections are made by means of No. 
2 bare copper wire supported on Locke 
No. 311 insulators. The high-tension 
cables pass through wall insulators, also 
of the Locke pattern, from the trans- 


ried directly through an opening in the 
wall to a standard line insulator mounted 
on a bracket on the outside of the build- 
ing wall. The impedance coils used in 
connection with the lightning arresters 
are formed by winding the conductor in 
the form of a spiral about six inches in 
diameter, with a half-inch pitch. These 
coils are placed along the wall directly 
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back of the arresters. At the present time 
there are but three oil switches installed, 
though provision is made for two addi- 
tional. The water for cooling the trans- 
formers is drawn from the river above 
the dam, and forced by a small centrifu- 
gal pump through the cooling coils. This 
pump is driven by a two-horse-power, 125- 
volt motor. The discharge end of the 
cooling water pipe is submerged below 
the surface of the rail water, thus giving 
a difference in head sufficient, under nor- 
mal conditions, to maintain the neces- 
sary circulation, but the circulating pump 
has been installed as a safeguard. The 
transmission line consists of three No. 4 
bare copper wires, supported on Locke 
No. 311 insulators. These wires are ar- 
ranged in the form of a delta, the top 
insulator being attached by means of an 
iron bridge to the top of the pole. The 
lower two insulators are supported on a 


JUNCTION IN TRANSMISSION LINE, SPRING RIVER POWER COMPANY. 


= cross-arm three and one-quarter by four 
and one-quarter inches by five feet long. 
All insulator pins are furnished with 
porcelain bases. The distance between 
wires is forty-four inches. A ground 
wire, consisting of No. 6 soft-drawn steel, 
is installed on the side of the pole, two 
feet below the bottom of the cross-arm. 
This wire is attached to the pole by means 
of three-eighths-inch by three-inch lag 
screws and washers, and runs parallel to 
the transmission line wires. A ground 
connection is carried from this wire at 
every fourth pole to a ground buried be- 
low the bottom of the pole. The standard 
poles are thirty-five feet long, with seven- 
inch tops, and are set six’ feet in the 
ground. This brings the lower wire of 
the transmission line to about twenty-six 
feet above the ground. The ground wire 
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is about twenty-three feet above the 
ground. 

The transmission line is transposed 
about once every mile, the number of 
transpositions being so designed as to 
make a complete turn in the delta in 
each section of the line. A section of the 
line consists of the part between the 
power-house and the substations, or be- 
tween any two substations. . 

A telephone line is carried on the trans- 
mission-line poles, about six feet below 
the ground wire. This line is transposed 
every second pole, which is accomplished 
by means of a Locke transposition insu- 
lator placed on every other pole. This 
transposition has been 
found to eliminate 
practically all induc- 
tion from the high- 
tension line. Wher- 
ever the high-tension 


line passes the main tracks of steam roads, 
special cradles are installed. These are 
composed of No. 4 steel wire, designed so 
as to prevent any broken transmission 
wire from reaching the ground. The 
cradles themselves are thoroughly ground- 
ed, so that should a wire break, the auto- 
matic oil switch at the transformer house 
will be immediately opened. Similar pro- 
tection has been provided where the trans- 
mission line crosses other transmission 
lines or telephone lines. Where a tele- 
phone line is crossed at right angles, two 
poles have been set as close as possible, 
one on each side of the telephone line, 
thus making it impossible for a broken 
transmission wire to reach the telephone 
line. 

Up to the present time four substa- 
tions have been installed—one near 
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Galena, one near Joplin, one southwest 
of Webb City in the Prosperity mining 
district, and one north of the same town 
in the Oronogo mining district. At each 
of these substations there is installed in 
the main transmission line a horn switch 
of special design, the arrangement being 
such that the transmission line on the side 
farthest from the generator plant may be ' 
cut off. This provision is made so that in 
case of difficulty on the line no substation 
between the fault and the generating 
plant need be put out of service. Further, 
by opening the switch, repairs can be 
made on the line beyond it without in- 
terfering with the operation of substations 
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Brick SUBSTATION No. 1, SPRING RIVER POWER COMPANY. 


nearer to the generating station. The 
main transmission line runs through 
Galena to Joplin, and beyond the latter 
city branches, one branch line leading to 
the Prosperity substation, and the other 
to that at Oronogo. At the point of 
branching, two air-break switches are in- 
stalled, making it possible to cut off either 
of the branch lines from the main line. 
The substation near Galena is known 
as No. 1. That at Joplin is designated as 
No. 2. These two stations are built of 
brick, and are each about eighteen feet 
square and thirty feet high. The trans- 
mission line enters these substations in a 
manner similar to that in which it leaves 
the generating station at Lowell. There 
are also here lightning arresters for the 
30,000-volt line, connected to the line just 
within the entrance. There are also three 
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form “K” General Electric single-pole oil 
switches, provided with mechanism for 
hand operation. These switches are placed 
on the second floor of the substation. The 
operating mechanism is carried to the 


PORTABLE STEEL SUBSTATION No. 8, SPRING RIVER POWER COMPANY. 


ground floor, where the controlling switch- 
board is located. The high-tension wires 
coming from the oil switches pass direct- 
ly to the high-tension delta, and thence 
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TRANSFORMER EQUIPMENT OF SUBSTATION, SPRING 


RIVER POWER COMPANY. 


to the transformers on the first floor. 
There are three 250-kilowatt, twenty-five- 
cycle, 30,000 to 2,300-volt, water-cooled 
transformers in each substation. 


The switchboard at these substations 
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consists of one 30,000-volt panel, control- 
ling the incoming line, and two 2,300-volt 
panels for the outgoing secondary lines. 
From the 2,300-volt secondaries of the 
transformers, leads are carried directly 


to the low tension delta, 

which is itself carried on 

bus-bar racks mounted in 

front of the transformers. 
From the delta, lead- 
covered cables lead di- 
rectly to the floor and 
under the floor to the 
bus-bars on the switch- 
board. From the feed- 
er line, switches and 
cables are carried in 
conduits under the floor, thence up 
the wall, and out through porcelain 
insulating tubes to the secondary 
distributing line. 

The arrangement of apparatus in 
the substations is simple. In case 
it is desirable to disconnect the line 
leading from the substation beyond, 

‘ or the line leading from the power- 
house to the substation, this can be 
done by means of the air-brake 
switch referred to above. The out- 
put of the substation is indicated 
and recorded by means of an am- 
meter and a voltmeter, and a record- 
ing wattmeter mounted on the 
switchboard. 

Substations Nos. 3 and 4 are locat- 
ed at Prosperity and Oronogo, respectively. 
The general arrangement of these substa- 
tions is similar to that of Nos. 1 and 2, 
but the equipment is somewhat different. 
In the Prosperity and Oronogo substations 
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General Electric high-tension switches are 
installed, but the remainder of the ap- 
paratus, including the transformers, 
switchboard, lightning-arresters, etc., has 
heen supplied by the Westinghouse Elec- 


TYPICAL SWITCHBOARD AT SUBSTATIONS OF 
SPRING RIVER POWER COMPANY. 


tric and Manufacturing Company, Pitts- 
burg, Pa. The buildings also are of dif- 
ferent design. In the case of these two 
stations it seemed desirable to erect a 
structure which could be moved easily 
from one place to another. For this. 
reason a light steel framework has been 
set up in such form as will enable it to be 
knocked down readily. The walls of the 
house are formed of corrugated iron, sup- 
ported on angle iron. The roof is of wood 
sheathing lined with fireproofing material 
and covered with corrugated iron. The en- 
tire structure is mounted on concrete 
piers, which also carry the weight of the 
transformers. The only weight carried by 
the building is that of the oil switches 
mounted on the second floor, and the 
lightning arresters. With this arrange- 
ment it is an easy matter to take down 
the substation and move it to another 


point in the mining district, should this 
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become necessary, due to a change in the 
centre of distribution. 

From these four substations the sec- 
ondary lines are carried to the various 
mills supplied by the power company. 
These lines are supported on thirty-five- 
foot poles. At the top of the pole is 
placed a four-foot six-inch cross-arm and 
beneath it a four-foot two-inch cross- 
arm. With this arrangement it is possible 
to carry two three-phase lines on each 
pole. The secondary distributing lines 
consist of wires or cables, as may be neces- 
sary, in sizes ranging from No. 0000 down 
to No. 1. Where but one line has been in- 
‘stalled, only the upper cross-arm is in 
place, and the three wires of the transmis- 
sion line first installed are placed in a 
horizontal plane on this cross-arm. When 
it becomes necessary to put up the second 
line, the lower cross-arm will be added, 
and the two lines arranged in the ordinary 
delta manner. On the secondary lines are 
Locke No. 20 glass insulators, mounted 
on Locke No. 8 pins. The cross-arms are 
three and one-quarter by four and one- 
quarter inches in section. 

A telephone line has been installed, 
with instruments located in each of the 
four substations and in the generator 
room and transformer house at the dam. 
These telephones are carefully insulated 
from the walls, and are provided with in- 
sulated stools, upon which the person using 
the instrument stands. For protection 
against lightning, an ordinary 2,000-volt 
arrester has been installed on the tele- 
phone line just as it enters the building. 
The line then passes through the ordinary 
telephone fuses and protective apparatus, 
and finally through a second small light- 
ning arrester on the instrument itself. A 
double-pole, single-throw knife-switch is 
installed between the telephone and the 
sneak-current coil, enabling the instru- 
ment to be disconnected from the line. 
An extension bell is permanently con- 
nected to the line, and the usual method 
of operation consists in leaving the in- 
strument itself disconnected. When a call 
is made from one station, the person call- 
ing rings the extension bell. The attend- 
ant at the station called then throws the 
knife-switch and connects his instrument 
to the line. This precaution has been 
taken to protect the instrument in case of 
an accident to the line. 

The standard mill equipment operating 
on this system consists of a fifteen-horse- 
power hoist motor, a ten or fifteen-horse- 
power pump motor, and a fifty or seventy- 
five-horse-power mill motor. In some 
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cases a motor rated at from 75 to 100 
horse-power has been installed for operat- 
ing an air-compressor. Where the rating 
of the motor is fifty horse-power or over, 
2,300-volt motors have been chosen. These 
motors are protected by automatic oil 
switches. Motors of smaller horse-power 
than fifty are for 440 volts, and are sup- 
plied with suitable transformers. These 
motors are generally of the squirrel-cage 
type, and are started by means of a com- 
pensator. At the mills a 2,300-volt polv- 
phase wattmeter records the power con- 
sumed. Each of the larger motors has its 
own automatic switch. Where a sir- 
amount of lighting is to be done, a single- 
phase transformer is installed across one 
phase of the circuit, lowering the voltage 
to 110. 

The work of construction of the system 
has been under the direction of Mr. Will- 
iam H. Rosecrans, civil engineer for the 
Arnold Company, who has been in charge 
of all hydraulic features. Mr. P. L. 
Battey, electrical engineer of the same 
company, superintended all the electrical 
construction work. Mr. George E. Hay- 
ler, Jr., also of the Arnold Company, acted 
as engineering contract agent in securing 
the necessary data for the power installa- 
tions in the mills. Later he resigned this 
position to become the superintendent of 
the Spring River Power Company. 


Electrolytic Rectifiers for Telephone 
Stations. 

It is reported in Engineering (Lon- 
don) that electrolytic rectifiers are being 
used for working telephones with recti- 
fied three-phase currents of 120 volts. 
Four aluminum cells are employed, con- 
sisting of stamped sheet-iron cases in 
which the aluminum plates are suspended. 
The electrolyte is usually sodium sulphate 
and sodium phosphate. The cells are con- 
nected so as to give a direct current of 
fairly constant voltage—about twenty. 
They have a resistance of 320 ohms, and 
require to be “formed” before use. This 
is done by means of a number of incan- 
descent lamps connected in series. The 
electrolyte in these cells evaporates, so 
that refilling is required occasionally. 
This, when necessary, is indicated by the 
refusal of the incandescent lamps to be- 
come dim during the forming process. At 
this time the aluminum electrodes must 
be cleaned of the attached crystals and the 
eclls recharged with fresh electrolyte, the 
salt being redissolved in distilled water. 
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IS MACHINE STOKING ECONOMICAL? 
BY ALFRED W. BENNIS. 


The most careful and elaborate tests 
made by the manufacturers of mechan- 
ical stokers, and the enginecrs represent- 
ing the companies which use these stokers, 
have indisputably demonstrated that me- 
chanical stoking is in every way more eco- 
nomical than manual stoking. To crowd 
on as much coal at a time as the furnace 
will hold—the bigger the lumps the bet- 
ter—to shut the door and then trust to 
luck has already been laid down as “the 
main object in life of the average human 
stoker,” and all who have practical ac- 
quaintance with the type will agree as 
to the accuracy of this description. It is 
a recognized fact that, in the actual ma- 
nipulation of fires, the efficiency of the 
Individual fireman, even of the most ex- 
pert, varies widely. In order to ilus- 
trate the personal element introduced in 
good and bad stoking we may quote the 
competition which was carried out at 
Messrs. Davy Bros., of Sheffield. Five 
stokerg were made to fire the same boiler 
with the same coal and with the steam 
pressure about the same. The best stoker 
was able to obtain an evaporation of nine 
of water per pound of coal, the worst 
evaporation being 7.4 pounds per pound 
of coal; the difference is here twenty-two 
per cent. The opportunities afforded for 
increasing the efficiency of the boilers 


_ were, in this instance, limited. A well- 


laid fire which by constant attention is 
prevented from burning into holes is one 
of the chief items in securing a high 
evaporation. Keeping the fire-bars clean, 
and regulating the dampers for a maxi- 
mum quantity of air just after firing, 
contribute greatly to high efficiency. Be- 
yond these points there is little opportu- 
nity for exercising skill in stoking, and 
yet these tests show clearly how very im- 
portant the simple operations involved in 
firing a boiler become. The very sim- 
plicity is the one cause for neglect. 
- An item of great importance in decid- 
ing upon the methods of handling coal 
in steam-power plants is the cost of boiler- 
room labor. An estimate which is probably 
not far from accuracy is that which puts 
the cost of moving coal by hand or wheel- 
barrow at twelve cents per ton for short 
distances. One man, besides one night 
man, can run an engine and fire about ten 
tons of coal per week. One man, besides 
an engineer and night man, can fire about 
thirty-five tons per week. These figures do 
1! Abstract of a paper read before tne Keighley Asso- 


ciation of Engineers, York, England. Reprinted from 
the London Electrician, - 
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not admit of the night man refusing such 
work as banking, cleaning and starting. 
and are for average conditions. When 
the coal has to be wheeled for long dis- 
tances a fair allowance should, of course, 
be made. When boiler-houses are small, 
or by reason of their arrangement an 
elevating and conveying plant can not he 
conveniently put down, the use of small 
elevators is advocated—cither one elevator 
to each boiler, or one to every two boilers. 
Many firms are going in for this kind 
of plant, including Messrs. Rowntree, of 
York, who are making a saving of over 
$10,000 per annum on an outlay of less 
than $6,000 for stokers and elevators, on 
five Lancashire boilers. 

Let us now take some of the objections 
advanced to the use of machine-firing. 
Among these may be mentioned the fol- 
lowing: (1) There is no economy. (2) 
The lower grade coal is not worth burn- 
ing, and in any case it smokes. (3) The 
cost of upkeep is excessive. (4) Where 
the load varies machine-firing has to be 
supplemented by hand-firing. (5) The 
machine is frequently out of order. (6) 
Machine stokers reduce the capacity of 
the boiler. 

Dealing with objection 1, it is custom- 
ary now, with all manufacturers of first- 
class machinery of the kind, to install it 
with a guarantee of saving. The economy 
effected varies between twenty-five and 
200 per cent on the outlay—+. e., on the 
initial cost of the machinery. 

2. With regard to this objection very 
many practical tests have established the 
claim that the.work done, whether with 
low or high-grade coals, is practically the 
same. The Glamorgan Coal Company. 
owning one of the largest collieries in 
South Wales, recently made some elabor- 
ate trials of stokersand hand-firing. Hand- 
firing evaporated about 6,000 pounds of 
water per hour. The stoker on the same 
boiler gave, with colliery small 9,469 
pounds, unwashed peas 11,142 pounds, 
washed peas 11,335 pounds, washed nuts 
and beans 10,160 pounds, unwashed beans 
9,720 pounds, unwashed nuts 10,390 
pounds, washed colliery small 10,684 
pounds, and dry duff 8,301 pounds; so 
that the variation in evaporation obtained 
on the same boiler with these different 
fuels was never very great, though the 
price varies many shillings per ton be- 
tween the best and worst of the lot, and, 
curiously enough, the coal which gave the 
best economical efficiency—the washed 
nuts and beans mixed—did not give the 
highest. evaporation. 

3. In answer to the third objection, it 
may be said that if stokers are reasonably 
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looked after the cost of upkeep does not 
amount to ten per cent on the saving 
made by the machines. The Leeds elec- 
tric lighting station has some forty ma- 
chines, and their average upkeep cost 
comes to less than $5 per boiler per an- 
num. The stokers at work at the light- 
ing station in Keighley have only cost 
$1.93 per annum per boiler for repairs; 
they have been at work five years. 

4. This objection may be answered by 
an emphatic denial that there is need for 
hand-firing if the man in charge knows 
what he is doing. In this connection it 
may be pointed out that machine-stoked 
dve-houses work without hand-firing, and 
the dye-house load is admittedly more 
variable than even the electric power- 
station load. 

5. Against this objection we have the 
fact that many mills, with but one or two 
boilers, employ these stokers, which they 
could not do if constant breakdowns were 
the order of the day. 

6. Machine-firing does not reduce boiler 
capacity, but increases it. In a series 
of tests carried out on marine boilers with 
hot air at the Sheffield corporation 
(Sheaf street) electricity works, by Mr. 
S. E. Fedden, the following facts, which 
are not without significance, were estab- 
lished: the rated capacity of the boilers 
with hand-firing was 9,000 pounds to 
10,000 pounds of water per hour; with 
mechanical-firing and hot air 17,652 
pounds of water were evaporated per hour 
with an efficiency of 79.9 per cent. These 
tests brought out most clearly the high 
attainable efficiency, with an increased 
evaporation of about eighty per cent, and 
this with small slack coal as against 
through and through by hand-firing. 

Mr. J. A. Jeckell has given figures 
showing the results of working at the 
corporation electricity .works, Coventry. 
In 1901 the station costs 6.1 cents per 
unit. In May two boilers were fitted 
with the Bennis stokers, and in October, 
1902, two more boilers were fitted. In 
1902 the costs went down to 4.86 cents. 
In 1903, when the costs were affected by 
the change in the stoking, the station costs 
went down to 3.02 cents. In 1904 they 
went down to 2.32 cents. In 1904 two 
more boilers were fitted with these ma- 
chines, and in 1905 the Coventry cost 
stands at 1.70 cents, which is a world’s 
record. 

A most important point, which up to 
now has been entirely lost sight of, ac- 
counts for high efficiencies having been 
obtained by what I might term high- 
speed stokers burning a lot of coal and 
doing heavy evaporations, The rate of 
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transmission of heat varies as the square 
of the difference of temperature between 
the water and the furnace temperature, 
and so it happens that, other things being 
equal; the hotter the furnace the more 
efficient the boiler. It is, therefore, ad- 
visable to work with as little excess of air 
as possible, but not a fraction too little, 
or down comes the temperature. It is 
important if good results are to be ob- 
tained to see that the air supply is prop- 
erly distributed over the furnace. A self- 
cleaning furnace is essential, and one in 
which a controllable supply of air is 
arranged for is imperative; otherwise it 
becomes impossible to adjust the condi- 
tions to the best advantage. 


Meeting of the American Society of 
Mechanical Engineers. 

The fifty-second meeting of the Ameri- 
can Society of Mechanical Engineers will 
be held in New York city during the 
first week in December. The headquar- 
ters, instead of being at the society house, 
12 West Thirty-first street, as in previous 
years, will be at the Edison Building, 44 
West Twenty-seventh street, the two upper 
floors being used. 

The opening session, at which Presi- 
dent John R. Freeman will present the 
annual address, will be held on Tuesday 
evening, December 5. 

The second or business session will be 
held Wednesday morning in the main 
saloon of the steamship Amerika at the 
docks of the Hamburg-American Line at 
Hoboken, N. J. 

Following this session a special train 
will take those desiring to make the ex- 
cursion to the new Henry R. Worthington 
Hydraulic Works, at Harrison, N. J. 

Wednesday evening there will be an 
illustrated lecture at 44 West Twenty- 
seventh street by Professor R. W. Wood, 
of Johns Hopkins University, on “Pho- 
tography of Invisible Phenomena.” 

The third session will be on Thureday 
morning at 44 West Twenty-seventh 
street, and besides the presentation of 
professional papers there will be a dis- 
cussion on the subject of bearings. 

Thursday afternon there will be a 
reception at the New York School of 
Automobile Engineers, 146 West Fifty- 
sixth street. 

The usual reception at Sherry’s will 
occur on Thursday evening. 

The closing session will be held at 44 
West Twenty-seventh street on Friday 
morning, and will be devoted to the pres- 
entation of professional papers. 
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Electrical Patents. 


Harry P. Davis and Theodore Varney, 
of Pittsburg, Pa., are the joint inventors 
of a suspension device for trolley conduc- 
tors, the patent obtained on this invention 
having been assigned to the Westinghouse 
Electric and Manufacturing Company 
(No. 803,216, dated October 31, 1905). 
The invention relates particularly to 


SUSPENSION DEVICE FOR TROLLEY CONDUCTORS. 


means for suspending the trolley con- 
ductors which are utilized for conducting 
current along electric railways. The ob- 
ject of the invention is to provide a sim- 
ple, easily applied and substantial means 
for suspending a trolley conductor from 
a pair of messenger wires or cables. The 
inventors employ two messenger cables 
located side by side and at approximately 
the same elevation. A triangular frame 
is provided, comprising two suspension 
rods and a span rod. Two-part clamps 
fasten the messenger cables, the suspen- 
sion rods and the tie rods together, and 
another two-part clamp is employed for 
fastening the meeting ends of the sus- 
pension rods to the trolley conductor. 
Isidor Kitsee, of Philadelphia, Pa., has 
secured a patent on a transmission of elec- 
tric currents (No. 803,110, dated Octo- 
ber 31, 1905). The invention relates to 


TELEPHONE SYSTEM. 


a system for the transmission over long 
distances of fluctuating or varying elec- 
tric currents or current impulses, and 
has particular reference to such complex 
currents as are characteristic of telephony, 
though the invention is equally applica- 
ble to telegraphy and other arts. The in- 
vention resides in a system in which the 
so-called “out-going” and “return” lines 
of conductors are, in effect, composite 
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conductors, consisting of conductors which 
are conductively independent of each 
other, but inductively related. Such lines 
of composite conductors are formed by 
twisting a plurality of conductors to- 
gether into intimate relation, so as in ef- 
fect to form a mechanical unit suitable for 
enclosing in a cable, aerial, subterranean 
or submarine. The twisting, however, is 
an essential element of the invention, and 
upon it depends the efficient electrical be- 
havior of the system. 

A means for producing high-potential 
electrical discharges has been pajtented 
in this country by Oliver J. Lodge, of 
Birmingham, England (No. 803,180, 
dated October 31, 1905). The invention 
relates to the deposit of smoke, fume, mist, 


Husalaiait 


MEANS FOR PRopucING HIGH-POTENTIAL 
ELECTRICAL DISCHARGES. 


fog and the like by electrical discharges, 
and also in means for producing a con- 
tinuous /high-potential discharge of elec- 
tricity in one direction only, and for the 
purpose of causing small particles to co- 
alesce into larger ones, and for other 
purposes. In 1884 Mr. Lodge published 
a discovery which he had made that the 
discharge of electricity into the air had the 


effect of causing small particles to coalesce 


into larger ones, so that they were either 
made to fall more rapidly or to deposit 
upon adjacent surfaces in the neighbor- 
hood of the discharging points or flames 
or other means by which the electricity 
passes from solids into a gas or vapor. 
Now this property of the electric dis- 
charge of causing the coalescent deposit 
of matters suspended in a gaseous me- 
dium has many possible applications— 
such, for example, as the clearing away 
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of fog or mist or the deposit of useful 
fumes in a closed chamber—such, for ex- 
ample, as lead fumes in the manufacture 
of white lead by furnace processes—or 
again, the possible use in the electrifying 
of clouds to produce rain by causing the 
mist particles to coalesce, or, indeed, it 
may even be possible to affect the weather 
in some localities by the discharge of 
electricity of suitable sign into the atmos- 
phere on an extensive scale, for example, 
positive electricity for fine weather, and 
negative electricity for wet. The reason 
for the coalescing of the particles is that 
the particles become electrified or polar- 
ized by the discharge and attract each 
other, forming larger particlæ, or are 
attracted to opposite poles. Now the dis- 
covery above mentioned has not come into 
practical use on account of the difficul- 
ties attendant on the use of the etatical 
electric apparatus, such as Voss or Wims- 
hurst electrostatic machines employed for 
supplying electricity, this class of appara- 
tus being too delicate and easily upset 
for use on an extensive scale. The pres- 
ent invention, therefore, has for ite object 
to provide means for maintaining the 
high potentials necessary for the success- 
ful application of this principle without 
requiring the use of delicate and uncer- 
tain electrostatic machines. The inven- 
tion consists in means and arrangements 
whereby the current from a dynamo, 
either a continuous or an alternating dy- 
namo, is so transformed and treated as to 
give a practically continuous high-poten- 
tial discharge in one direction only. It 
also consists in a combination of high- 
potential rectifiers sometimes arranged in 
quadrilateral groups of four or multiples 
of four, but always in such a way that 
instead of the reverse pulses being sup- 
pressed or non-existent, as at present, 
they are redressed to form the positive 
and negative discharging streams re- 
quired for the deposit purposes. 


— 
Noon-Hour Opportunities for Rail- 
road Men. 

The Pennsylvania department of the 
Railway Young Men’s Christian Associa- 
tion has arranged a fine series of lectures 
to be given to the employés of the Penn- 
sylvania Railroad, at the Pennsylvaniə 
shops, at Columbus, Ohio, during the 
noon hour. This educational and religious 
work, it is announced, is having a con- 
siderable influence in the discipline and 
encouragement of the men in all depart- 
ments of the railroad work. On Wednes- 
day noon, November 15, a stereopticon 
lecture was given, entitled “Lightning and 
Electricity of the Air.” 
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A Handsome Buffet and Parlor Car. 

The Washington, Alexandria & Mount 
Vernon Railway Company operates a sys- 
tem of electric railways through one of 
the most picturesque and historic regions 
of the Southland. Along the shores of 
the Potomac, through old Virginia, one 
line goes to Alexandria, eight miles from 
Washington, D. C., the scene of many 
stirring events in the early history of 
the United States, and where at present 
there still exist many historic relics of 
Revolutionary days. Another system goes 
through Alexandria and on to Mount Ver- 
non, sixteen miles south of Washington, 
where are preserved the homestead of 
George Washington, the family tomb, and 
the beautiful estate overlooking the Poto- 
mac. Another division reaches Arling- 
ton, where 16,000 soldiers who died dur- 
ing the Civil War are buried in the Na- 
tional Cemetery. Here also are conse- 
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the other equipment of the parlor sec- 
tion. 

In the buffet section are seats and tables 
and a well-equipped wine-closet, ice-chest 
and pantry. The porters closet is 
equipped with a signal box and dial in- 
dicator and is called from both the tables 
in the buffet section and the chairs in the 
parlor section. The furniture in the 
buffet section is weathered oak, mission 
atyle, and the prevailing color is Nile 
green, and natural mahogany. The mar- 
queterie embellishment and the carving 
are particularly well done, and with the 
striped chintz curtains and cathedral glass 
roof-lights and window-heads, the inte- 
rior of the car presents a strikingly at- 
tractive effect. 

The car is equipped with three enclosed 
arc lights fitted with opalescent globes. 
There are also ninety-two frosted bulb 
incandescent lamps, of various voltages 
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BuFFeT CAR RUNNING ON THE LINES OF THE WASHINGTON, ALEXANDRIA & MOUNT VERNON 
RAILWAY COMPANY. 


crated battlefields and a score of monu- 
mente erected to the memory of the heroes 
of the Civil War. 

These historic points attract a large 
portion of the daily tourist traffic of the 
national capitol, and the scheduled trains 
are always comfortably filled with outgo- 
ing and returning travelers. The com- 
pany has now placed in commission a 
handsome buffet and parlor car, designed 
for the accommodation of chartered par- 
ties, and to run on any of the divisions. 

The car, which ie forty-five feet over 
all, is divided into a parlor and a buffet 
section by a full vestibule in the centre, 
from which ingress and egress are had to 
either compartment. Each section has 
a seating capacity for eighteen persons, 
and the parlor section is fitted with set- 
tees, easy chairs, wicker and basket divans. 
A well-appointed toilet-room supplements 


and candle-power, arranged upon several 
groups of circuits. The lampe are fitted 
into ornamental sockets of a tulip design 
and help out the decorative scheme. 

The motor equipment consists of two 
thirty-five-horse-power Westinghouse mo- 
tors, type K-11 controllers, the Standard 
Traction Brake Companys _air-brake 
system, Christensen motor-drive air-com- 
pressors, and the controller handle is 
equipped with the “Automotoneer,” made 
by the Garton-Daniels Company, Keokuk, 
Towa. 

The motorman’s cab, in either end of 
the car, contains, in addition to the con- 
trolling apparatus and brake-lever, a two- 
way switch-plug for establishing either 
the conduit or trolley connection. The 
city portion of the system is of the open- 
slot construction, with overhead trolley 
in the country. A bank of snap switches 
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for controlling the lights is also located 
in the motorman’s cab, and there are also 
a push-button and bell circuit by which 
signals may be sent from one end of the 
car to the other. The track-sanding boxes 


‘are air-controlled, and the car is fitted 


with electric heaters of the Consolidated 


‘Car-Heating Company, Albany, N. Y. 


The car is finished outside in deep 
purple and gold leaf, and due to the ex-: 
cellence of its appointments and the at- 
tractiveness of the route will, no doubt, 
be a decidedly successful innovation. 


The Production of Petroleum in 
1904. 

The production of petroleum last year 
was greater than that of any previous year. 
The total output of crude petroleum in 
the United States in 1904 was 117,063,- 
421 barrels. The total value of all the 
petroleum marketed in the United States 
in 1904 was $101,170,466. The gain over 
the production of 1903 was 16,602,084 
barrels in quantity and $6,476,416 in 
value. 

Two new conditions stand out in the 
mass of facts contained in the data which 
Mr. F. H. Oliphant, the author of the 
United States Geological Survey’s report, 
has collected. The most important of 
these is the fact that for the first time 
in the history of the petroleum industry 
the quantity of oil produced west of the 
Mississippi river was greater than that 
produced east of that river. 

All indications point to an increase in 
the production of petroleum in the Un’: 
States for a series of years. Most of the 
petroleum produced in these western 
localities is, however, inferior in quality. 
It is not suitable for the manufacture of 
the most refined products, but its high - 
heating value and its freedom from the 
more volatile constituents render it com- 
paratively safe to transport and consume 
and make it a most valuable fuel. 

The second notable fact revealed in this 
last petroleum report is that the autgmo- 
bile would seem to have set the pace for 
oe rise in the demand for refined petro- 
eum. 


The Ohio Society of Mechanical, 
Electrical and Steam Engineers. 


The eleventh annual meeting of the 
Ohio Society of Mechanical, Electrical and 
Steam Engineers was held on Friday and 
Saturday, November 17 and 18, in the 
City Hall Building at Canton, Ohio. In 
addition to the address by the president, 
a number of papers were read, and topical 
discussions undertaken on various sub- 
jects. The visiting delegates inspected 
the plant of the Buckeye Engine Com- 
pany, Salem, Ohio, and the Morgan En- 
gineering Company. Alliance, Ohio. 


Reviews of 


Telephone Engineering in Arizona. 
A graphical description is given here 
by Mr. Geo. B. Ellison, of the surveying 


and erecting cf a telephone line for the 


government through difficult country in 
Arizona. The line was run from the 
Arizona dam to the Tonta basin in the 
upper dam. This is only eighty-six miles, 
yet the work was exceedingly difficult. 
The country is rough, at points almost 
impassable, and at times days were re- 
quired for the engineers to locate but a 
mile or two of the line. Ten stations 
were called for. Four of these are to be 
arranged as test stations. Stromberg- 
Carlson telephones were agreed upon by 
the government. From Arizona dam to 
the Tonta basin the contract provided for 
iron poles, with eighteen-inch cross-arms. 
All the lines were full metallic circuit, 
transposed four times to the mile. When 
possible, thirty-five poles were to be set 
in each mile. This was seldom possible. 
The details of the line were left largely 
to the engineer and to circumstances. The 
contractor secured a large number of dis- 
carded boiler tubes for the poles. These 
were flattened out at one end, and drilled 
for lag-screws for attaching the cross- 
arms. The poles were set in concrete, 
the lower end being dipped in asphaltum. 
Where the line crossed the government 


road it was required that the wires be 


sixteen feet from the ground. As none 
of the boiler tubes was over sixteen feet 
long, a spliced tube was made by setting 
a three-inch tube as usual. This was filled 
with packed sand to within four feet of 
the top, and covered with an inch of 
cement. Then a two and one-half-inch 
tube was cut to the proper length, slipped 
into the three-inch tube, and run around 
with the cement. This made an excel- 
lent job. Many long spans, varying in 
length from 800 to 1,500 feet, were neces- 
sary. The construction of these spans 
was made up of two three-inch tubes set 
side by side six feet apart, with two cross- 
arms bolted on with U-bolts. The span- 
wires were three-cighths of an inch gal- 
vanized steel strand, one taken across the 
top cross-arm, and one on the bottom arm, 
resting on iron saddles. ‘These passed di- 
rectly back to five-eighths-inch by eight- 
foot guy-rods cemented into the rock. 
Each strand was broken into at each end 
on the span side with a Brooklyn giant 
strand. The line wires were brought to 
the glass insulators of the lower cross- 
arm, looped around the strain jnsulator 
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and soldered to the steel strand. Each 
pole was back-guyed with one-half-inch 
strand to guy-rods cemented into the 
rocks. Where long spans were required 
on line with wooden poles, the same con- 
struction was adopted, except that the 
poles were gained and the cross-arms 
lagged on.—Abstracted from the Journal 
of Electricity, Power and Gas (San Fran- 
cisco), November. 
a 
Earthed and Unearthed Radiators in Wire- 
less Telegraphy. 

In the early days of Hertzian space 
telegraphy, the solution of the signal prob- 
Jem was expected in the employment of 
straight beams of electrical radiation, 
hence it was that radiation of short wave- 
length, generated at the focus of a para- 
bolic mirror, was the vogue among the 
wireless experimenters of that day. In 
an endeavor to get a larger output of radi- 
ation during each spark, Marconi, in 1895, 
connected large insulated conductors to 
one side of his oscillator, and contrary, 
perhaps, to what he expected, signals were 
found to be better when these insulated 
conductors were elevated to a distance 
from the earth, and better still when the 
far side of the spark-gap was earthed. 
This arrangement reduced the capacity of 
the system, and, in fact, capacity in itself 
seemed to be of so little account that the 
large elevated conductor could be removed 
and the connecting wire left supported 
alone in the air without greatly diminish- 
ing the strength of signals. Thus Mar- 
coni was led to the use of the plain earthed 
air wire, and to this much of his remark- 
able success must be attributed. The 
earthed air wire has, however, some 
disadvantages, and in this article Dr. W. 
II. Eccles discusses the value of the 
earthed conductor as compared with 
an insulated one. The merits of 
the earthed conductor are these: its 
great length ensures slow vibrations, 
and therefore long waves; it sets the 
waves up so that the electric force in the 
wave front is, from the very beginning, 
in a vertical plane; it attaches the free 
ends of the moving lines of force to the 
surface of the earth; and, lastly, it is a 
good radiator and absorber. Long waves 
are advantageous for reasons connected 
with diffraction. The setting vertically 
of the electric force near the earth avoids 
losses which would otherwise occur, and 
the attachment of the waves to the earths 


surface prevents them straying wholly into 
space. But the air wire’s power as a goo | 
radiator has become in this era of syn- 
tonic ambition its chiefest fault, for rapid 
radiation shortens enormously the train 
of effective waves if the energy stored 
electrostatically be small. At an early 
stage in his work, Lodge perceived this 
inadequacy of the simple air wire for 
syntonic working, and as early as 1897 
was using, in preference, a symmetrical 
Iertzian wave-maker. Such a radiator 
fails to attach the waves to the earth’s 
surface, but the freedom from earth con- 
nection eliminates the variability of this 
connection, and when a syntonic system is 
sought, tuning with a variable earth con- 
nection is difficult. Although the waves 
set up are free, later they attach them- 
selves to the earth, but in so doing lose 
a part of their energy. The case stands 
thus: with the earthed wire we have 
an efficient radiator, but one which is not 
easily tuned, and from which it is difti- 
cult to maintain a sustained train of 
waves. With the insulated radiator tun- 
ing is not so difficult, and long trains of 
waves may be sent out, but these suffer 
a large loss in attaching themselves to the 
ground.—A bstracted from the Electrician 
(London), October 27. 
A 
The Design and Construction of Steam 
Turbines. 

This is the first of a series of articles 
by Mr. Frank Foster, who purposes in 
them to discuss, in a practical and under- 
standable manner, the. merits of steam 
turbines and the proper methods of de- 
sign and construction. While thermal 
efficiency is important, the true value of 
the device depends upon its commercial 
efliciency, and in an endeavor to improve 
it in the former regard, the designer may 
be carried too far. This point is illus- 
trated in connection with condenser ar- 
rangements for a turbine. The higher 
the vacuum, the lower the steam con- 
sumption of the turbine, vet sometimes 
turbines are operated with costly con- 
densers at high vacua, although they 
would be more efficient commercially 
without a condenser. All turbines, wheth- 
er using steam or other fluid, derive their 
power from changes in motion of the 
working fluid. The driving force is never 
the static pressure. The pressure in a 
steam turbine might be infinite, but un- 
less the steam possessed the requisite ve- 
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locity, the turbine would not act. On the 
other hand, if the steam possessed the 
necessary velocity, the pressure might be 
zero, and yet the turbine would work quite 
normally. To illustrate this point, as- 
sume a vertical turbine immersed in water 
or mercury. The pressure on the lower 
blades will be greater than that on the 
upper, and yet, of course, the machine will 
not rotate of itself. It is sometimes said 
that the fall of pressure toward the ex- 
haust end of a Parsons turbine produce: 
end thrust and assists the rotation, yet 
the illustration quoted above shows this 
not to be true. Indirectly, the fall in 
pressure in a steam turbine does produce 
both end thrust and rotation, but the ful! 
in pressure generates velocity in the 
steam, and this velocity causes the turbine 
to rotate, and where the blades are not 
symmetrical end thrust. results. There 
are but two classes of turbines—the action 
and the reaction. The action tur- 
bines are those in which steam is ex- 
panded in a nozzle, thus acquiring veloci- 
ty, and is then directed against the blades 
of the turbine. In the reaction turbines 
the steam is expanded as it passes through 
the moving blades. This classification is 
not strictly correct, since all turbines 
work by reaction. The energy of the 
steam must always be converted into 
kinetic energy before being transmitted 
to the turbine. The only difference is that 
in turbines of the Parsons type this con- 
version and transmission is going on con- 
tinuously. It would be possible to design 
a turbine so that the whole of the kinetic 
energy would be generated in the moving 
blades, which would also’ absorb it.— 
Abstracted from the Mechanical Engineer 
(London), October 28. 
a 


Dimorphous Distribution of Electrical 
Energy. 

An ingenious composite system of dis- 
tribution has been devised by M. Brüll, 
who here describes it and points out its 
peculiar advantages. The system de- 
pends upon the physical law that if the 
electromotive forces of n phases of an 
alternating-polyphase flux, not sinusoidal, 
are added together algebraically, the re- 
sult will be an alternating flux with a 
frequency n times that of the funda- 
mental, provided, of course, this harmonic 
be present. This is easily shown by a 
consideration of the Fourier series, for 
by adding together the different terms of 
such a series, all values disappear, except 
that of the nth harmonic. To make use of 
this relation in practice it is only neces- 
sary to connect the neutral points of a 
polyphase system together by means of 
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a wire, and the current flowing over this 
wire will be that due to the nth com- 
ponent of the electromotive force. The 
main system may then be used for trans- 
mitting polyphase currents, to be em- 
ployed in the ordinary manner, while the 
outgoing polyphase lines form one con- 
ductor of a single-phase system, the other 
conductor being the wire between the 
neutral points, as just described. If it 
be not desirable to run a wire between 
the neutral points, the single-phase cur- 
rent may be returned through the ground. 
These two systems can be operated prac- 
tically independently of each other. The 
polyphase currents may be distributed for 
power loads, and the single-phase cur- 
rents for lighting, and variations in load 
on one system will not affect the regula- 
tion of the other. Where step-up trans- 
formers are employed, the single-phase 
system may be obtained by means of a 
three-phase transformer, the primary of 
which is connected to the polyphase lines 
in the usual way, and the secondaries con- 
nected in series in the proper manner. A 
distinct advantage of this system is the 
higher frequency existing in the single- 
phase circuits. Thus a low frequency may 
be employed for power distribution, and 
assuming the system to be three-phase, 
the frequency in the single-phase light- 
ing circuit will be three times that of the 
polyphase system, adapting the former 
to illumination purposes. The necessary 
harmonic may be introduced into the sys- 
tem by a proper distribution of the flux 
of the main generator, but it will in gen- 
eral be more desirable to introduce it by 
means of a separate machine since in this 
way the ratio between the fundamental 
wave and the harmonic will not be affected 
by changes in load. Moreover, when two 
independent machines are employed, the 
voltages of the two systems may be en- 
tirely independent, except as limited by 
the requirements of insulation. This 
system does away with substations 
containing moving machinery. It trans- 
mits low-frequency polyphase currents 
for power purposes, and high-fre- 
quency single-phase currents for light- 
ing purposes, using no other secondary 
apparatus than the ordinary types of 
transformer.—Translated and abstracted 
from L’Industrie Electrique (Paris), Oc- 
tober 25. 
a 

Regenerative Control of Electric Tram Cars. 

The value of regenerative methods of 
operating electric cars—that is to say, 
methods which return part of the kinetic 
energy of the car, which in the common 
systems is lost, to the line—is here dis- 


- cussed. 
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It is thought that the hesitancy 
with which this system is being received 
is due largely to the inertia of operating 
railway men, who are satisfied to use the 
system most universally adopted by others, 
and who do not venture to improve mat- 
ters by adopting what they believe to be 
an untried system. The regenerative sys- 
tem might be adopted without in any wav 
interfering with the normal operation of 
the road, since it requires no change in the 
supply system. Cars could be retired one 
by one, the series field windings on the 
motors removed and replaced by shunt 
windings, the controller adapted to the 
new system, and the car returned. One 
disadvantage urged against the regenera- 
tive system is that it may cause serious 
sparking of the motors, but. this is said not 
to be true; in fact, the conditions of com- 
mutation should be better, because with a 
shunt winding there must he a slightly in- 
creased counter-electromotive force de- 
veloped in the motor armature, and hence 
there must be a stronger magnetic field. 
The saving effected by this system appears 
to be from fifteen per cent on level lines, 
to thirty per cent on hilly routes, as 
measured by wattmeters on the cars. This 
saving, if applied to such a system as that 
of the Salford (England) corporation, 
would amount to nearly 1.4 per cent on 
the whole capital outlay; but this is not 
the whole saving, since the diminished out- 
put required of the stations diminishes the 
line losses, and as the load on the sta- 
tions would be less variable, the station 
would operate more efficiently. It is 
claimed, further, that there is less wear 
and tear on the cars, resulting in a saving 
in repairs. The system also allows the 
cars to be run efficiently at varving speeds. 
No fewer than twenty-eight cars have 
been operating by the regenerative system 
on the Birmingham (England) tramwavs 
for three months, and it is said that the 
officers of the system are fully satisfie | 
as to its merits.—Abstracted from the 
Electrical Review (London), October 27. 


pe ons 
Acetylene in Greece. 

United States Consul Horton, of 
Athens, reports that several of the Greek 
cities have issued franchises to a company 
to supply them with acetylene for light- 
ing. The rate to be paid is 0.68 cent 
per hour for each twenty-two-candle- 
power light. The rate to private con- 
sumers is to be one cent. 

Three cities have already granted char- 
ters. They are Nauplia, Levkas and Arta, 
and work has begun in the first two men- 
tioned. The general means of lighting 
cities in Greece is oil lamps. 
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In the planning of an advertising cam- 
paign, whether it be in the form of news- 
paper advertising, the distribution of 
booklets, blotters, striking folders, or ad- 
vertising letters, too much attention can 


Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


letter will be thrown to one side and neg- 
lected. There are other days when the 
busy housekeeper could not attend to an 
advertising letter and these various moods 
and opportunities must be studied and 


not be given to the various classes of peo- 
ple to which the advertising literature is 
to be directed. More than any one else, 
the advertising manager must put him- 
self in the place of those at whom he 


taken into account in developing the plan 
of attack. The New York Edison Com- 
pany has hit upon a method of indirectly 
assuring its patrons that a real personal 
interest 1s being taken in the correspond- 


directs his shots. He must have a keener 
idea of what comprises the psychological 
moment than possibly any other man in 
any other business. Advertising letters 
should be mailed to reach people when it 


b - 
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is calculated they will have the best op- 
portunity of giving them the proper at- 
tention. There are days in the week, 
varying, of course, with the business of 
the party addressed, when an advertising 


Letterheads of various forms have 
been devised, and these are so arranged 
that if an enquiry is sent into the contract 
department or other department, relating 
to some specific use of electrical current, 


ence. 


the return correspondence is carried on 
upon letter paper and under an illumin- 
ated head-piece which indicates that a spe- 
cial department is waiting to take care of 
the new business. Three of these letter- 
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heads are reproduced herewith. In one 
case there is a letterhead applicable for 
an enquiry concerning the use of current 
in a hotel or restaurant; in another, the 
use of current for power; and in the third, 
the use of current for domestic purposes. 
It has been the experience of the com- 
panies which have endeavored to lend em- 
phasis to the matter of assuring the con- 
sumer of a personal interest, that nothing 
is so forceful in breeding confidence and 
in ultimately securing a customer. 


Quite a number of the smaller central 
stations throughout the country are mak- 
ing a bid for the popularization of elec- 
tric service through the use of syndicated 
booklets. These booklets are made up in 
a number of attractive styles, and call at- 
tention to the various uses of current. 
Electric chafing-dishes, laundry irons, 
water-heaters, advertising and decorative 
signs, power motors, and various forms 


of house lighting, are advertised and dis- 
cussed. An illustration is given herewith 
of one of these syndicated booklets got 
out for a number of central stations by 
Reid & Rae, of Detroit, Mich. 


Digitized by Google 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A Practical Electric Hoist. 

The accompanying -illustration shows 
a two-ton electric hoist built by the Yale 
& Towne Manufacturing Company, New 
York city. This consists of a motor, con- 
troller and hoisting-gear balanced on a 
single-top hook, so that the centre of grav- 
ity does not change with or without load. 
The suspension is all taken on the hooks 
and two steel frame-plates, so that no 
cast iron is in tension. The top and bot- 
tom hooks swivel, and are equipped with 
ball-bearings. The single-top hook also 
admits of a flexible connection between 
hoist and trolley or other overhead sup- 
port, to prevent side strains when the 
hoist is lifting out a true vertical line. 
This top hook facilitates using the hoist on 
short erecting jobs, or enables it to be at- 
tached permanently to an eye-bolt or over- 
head trolley. Installation involves simply 


Two-Ton Evectric Hort, BUILT BY THE 
YALE & Towne MANUFACTURING COMPANY. 


hanking the hoist and connecting two 
wires. 

The power is transmitted through a 
bevel-gear and pinion (with cut teeth) to 
a worm and worm-wheel, which run in a 
bath of oil. The thrust is taken up by 
collars on the worm-shaft running in oil. 
All working parts are enclosed as pro- 
tection against rain, dust or extreme heat. 
The hoist is equipped with a positive me- 
chanical brake in addition to the load-sus- 
taining gear. All machines are thorough- 
ly tested for defects in material and work- 
manship before leaving the factory. The 
insulation must stand a breakdown test 
of 2,200 volts, alternating, from a trans- 
former of adequate size. They are made 
to gauge, thus securing complete inter- 
changeability. The gearing, motor, con- 


troller and other vital parts are easily ac- 
cessible, facilitating adjustment or re- 
newal of parts without completely dis- 
mantling the hoist or requiring it to be 
sent back to the factory. The rugged sim- 
plicity of the hoist enables its use in the 
hands of inexperienced workmen. No 
skilled electrician or operator is required. 

The motor is of an accepted substan- 
tial design for severe hoisting work. The 
armature is of the “iron-clad” type, and 
designed to secure sparkless commutation 
at all loads within the capacity of the 
hoist. The brush contact density is com- 
puted on a liberal basis. 

The controller is of the rheostatic type, 
and is designed especially for the severe 
service which arises in intermittent hoist- 
ing usage. It may be operated by pend- 
ant cords or telescopic rod. An automatic 
limit switch is provided which prevents 
the overtravel of the load in hoisting. All 
bearings are of bronze, and where not of 
the’ self-lubricating type, are fitted with 
self-feeding grease-cups, so arranged as 
to prevent oil entering the motor. 

This hoist is regularly built in one, 
two, four and six tons capacity ; other sizes 
to order. The height of lift is governed 
by the winding capacity of the drums, 
and is forty-five feet as a maximum for 
the two-ton size. Safety, material and 
workmanship have not been sacrificed to 
secure cheapness in price. 

Yale & Towne electric hoists are in use 
in many large works throughout the coun- 
try, a few of which are given as follows: 
machine shops, structural shops, locomo- 
tive works, foundries, bridge works, smelt- 
ing and refining works, street railway 
shops, railroad repair shops, ship yards, 
United States navy yards, pump and hy- 
draulic works, car works, iron and steel 
works, sheet and tube works, boiler shops, 
power plants, rubber works, electric light 
plants, safe and lock works, building and 
construction, warehouses and erecting 
shops. 


New Fan Motors for 1906. 

The Westinghouse Electric and Manu- 
facturing Company will have a new line 
of ceiling and floor column fan motors on 
the market the coming season, both direct 
and alternating current. These fans will 
have four blades and ball bearings, and will 
be finished in black enamel and oxidized 
copper. The alternating-current fans 


will be of the induction type and the 
direct-current fans will be furnished with 
three-point switches. __ 

The regular line of alternating and 
direct-current desk and wall bracket fans 
will be as complete as requirements de- 
mand, and the current consumption, it 
is said, will be low for fans of these 


types. 


Vertical “Long-Arm ” Door for Clos- 
ing Bulkheads on Battleships. 
The “Long-Arm” System Company, 
Cleveland, Ohio, announces that the bu- 
reau of construction and repair of the 
United States navy department, after 
severe tests, has approved the new model 
C electrically operated bulkhead door 


VERTICAL ‘‘ Lonac-ARM” DOOR FOR CLOSING 
BULKHEADS ON BATTLESHIPS. 


made by the company. The ships for 
which this door was specifically approved 
are the Montana and North Carolina. 
The tests demonstrated that the door was 
fully capable of closing through coal, and 
its watertight qualities were demonstrated 
under high pressure. The nominal leak- 
age of the doors under this pressure was 
so small as to give entire satisfaction to 
the representatives of the bureau who wit- 
nessed the tests. 

In the course of the evolution of the 
“Long-Arm” system power doors, some 
minor defects developed in the first mod- 
els. These defects have been overcome 
in the model C door, which is more direct 
in its operation, simpler in design, and, 
therefore, easier to keep in good condition 
than were the earlier models. 
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field type. The frame of these machines 
consists of a circular cast-iron housing, in 
which the laminated punchings are as- 
sembled. This frame is shown in Fig. 2, 


where the inwardly projecting armature- 


A New Line of Belt-Driven 
Alternators. 
The requirements of modern generators 
are more severe than those of some years 
ago, due to the inductive load they must 


produce, as nearly as possible, a sine wave 
electromotive force. The armatures are 
usually designed with six slots per pole, 
so that they may be wound for single, two 
or three-phase currents. 


Fic. 1.—Be.t-DRIVEN ALTERNATOR, MUUNTED Uvon CAsT SUBBABE. 


carry. To meet these requirements, a 
new line of belt-driven generators has 
been brought out by the National Electric 
Company, Milwaukee, Wis., the construc- 
tion of which is shown in the accompany- 
ing illustrations. 

These generators are manufactured in 


two types, which are termed the “R. B.” 


Ws 


a 


Fre. 2.—FRAME OF REVOLVING FIELD, BELT- 
DRIVEN ALTERNATOR. 


type and the “R. C.” type, respectively. 
In the former type the bearings are sup- 
ported on a cast subbase, as shown in 
Fig. 1. In the latter the bearings are 
supported from the stationary armature 
frame itself. 

These generators are of the revolving- 


teeth are clearly seen. Large open spaces 
are provided in the sides of the frames for 
free ventilation. The bases of all “R. B.” 
type alternators operating at speeds less 
than 900 revolutions per minute are of 
such size and so constructed that the sta- 
tionary armature can be moved in a di- 
rection parallel to the shaft, thus un- 


Fic. 4.— PORTION OF ARMATURE WITH COILS 
IN PLACE. 


covering both the field and armature wind- 
ings. 

The armature core is built up of soft 
steel punchings, which are treated to re- 
duce hysteresis and japanned before as- 
sembly. Special attention has been given 
to the shape and size of the slots, so as to 


The armature winding consists of wire 
or strap-wound coils, depending upon the 
rating of the generator. Fig. 3 shows one 
of these coils after winding, and Fig. 4 
the appearance of the coils as arranged in 
the armature. With alternators of high 
voltage and low current, wire coils are 
used, but where a large current output is 
required, the strap winding is employed. 
Each coil is form-wound in the proper 
shape, and well insulated before being 
placed in the slots. This insulation is 


Fic. 3.—ARMATURE COIL. 


applied in overlapping layers, and is 
wrapped with linen tape. The completed 
coils are dipped in a bath of special insu- 
lating compound and baked in a drying 
oven until all traces of moisture are re- 
moved. 

The slots are lined with sheets of insu- 
lating material, within which the coils 
are placed. The end windings of the coil 
are arranged so that air can circulate free- 
ly among them, and thus maintain a low 
temperature. In case of injury from 
lightning, one coil only will probably be 
affected, and it can be easily lifted out 
and repaired or replaced by a new coil. 

The field spider is constructed of cast 
iron or cast stcel, as the speed conditions 
require. It is amply designed to with- 
stand strains put upon it. The poles are 


Fie. 5.—F1ELD Cot, WINDING. 


laminated either wholly or in part, as de- 
termined by the size and operating condi- 
tions, and are bolted to the rim of the 
spider. A large factor of safety is al- 
lowed in the rotating part. 

The field coils are constructed of Tec- 
tangular copper strap bent on edge, the 


November 18, 1905 


different turns being insulated from each 
other by layers of fibre paper, leaving the 
outer edge of every turn of the copper 
exposed to the air for cooling. Fig. 5 
shows the character of this winding, andl 
also the appearance of the coil as place | 
upon the pole. The pole-piece is sur- 
rounded by an insulating sleeve, over 
which the field coils are slipped. The 
coils are insulated from the spider and 
the pole by heavy fibre rings. 

Fig. 6 shows the type of collecting- 


brush used on these machines. The brush- 


Fic. 6.—COLLECTOR BRUSH. 


holder studs are of rod brass, and are 
supported from two arms cast upon the 
inner side of the bearing-cap. The 
brush-holders are of cast brass. Brush 
tension is maintained by a duplicate brass 
spring. Two brushes per collector ring 
are usually employed. 

The collector rings are made of casi 
iron. The form of these rings is shown 
in Fig. 7. They are supported on a 
cast-iron spider, which is keyed directly 
to the shaft, and thoroughly insulate: 
from the spider by fibre bushings and 
washers. 

In designing the mechanical parts of 


FIG: 7.— COLLECTOR RINGS. 


these alternators, liberal proportions have 
been adopted. The bearings are of the 
self-oiling and self-aligning type. The 
base is provided with slide rails and belt- 
tighteners. The shafts are of forged steel, 
amply large, and the pulleys furnished are 
usually of paper or composition. 

For small alternators a field rheostat is 
supplied with each exciter. For large 
machines an additional series rheostat 
may be supplied if desired. 

The standard rating of the belt-driven 
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alternators varies from thirty-seven and 
one-half kilowatts to 750 kilowatts. The 
standard machines are wound for voltages 
of 220, 440, 1,100 and 2,200. They can, 
however, be wound for voltages up to 
15,000 if desired. The standard fre- 
quencies adopted are sixty and twenty- 
five cvcles per second. 

The maker guarantees the following 
performance: with full load, at 100 per 
cent power-factor, the temperature rise 
will not exceed thirty-five degrees centi- 
grade in the armature and field. With 
a twenty-five per cent current overload, 
operating continuously at the same power- 
factor, the rise in temperature will not 
exceed forty degrees. With a fifty per 
cent overload it will not exceed forty-five 
degrees. 

These machines are designed to give ex- 
cellent regulation, the guarantee being 
that with non-inductive load the voltage 
will vary not more than sixty-seven per 
cent, and not more than sixteen to eight- 
een per cent with a power-factor of eighty. 


A New Galvanometer. 

The portable moving coil galvanometer 
described below has been patented by the 
Leeds & Northrup Company, of Philadel- 
phia. The distinguishing feature of this 
instrument is the method of winding and 
suspending the moving system. Fig. 1 
shows the general appearance of this 
galvanometer. 

The suspension consists of upper and 
lower filaments, and in this particular it 
differs from the pivot and jewel as ordi- 
narily used in instruments of the portable 
type. These filaments are protected 
against breakage in a manner to be de- 
scribed later. This arrangement of the 
filament suspension permits of high sensi- 
bility and avoids the initial friction to be 
overcome when jewel bearings are adopted 
as a means of suspension, a feature of 
especial importance when the galvanom- 
eter is used for zero methods. By rea- 
son of this fact the maker states that the 
instrument can be substituted for those 
of the mirror type in potentiometer work 
for accuracies of one-fifth per cent and 
in all Wheatstone and slide-wire bridge 
measurements for commercial accuracies. 
Its high sensibility makes it available for 
use in many cases where it was ordinarily 
supposed that it is necessary to use a non- 
portable suspended coil galvanometer. 
The entire construction of the instrument 
is one of extreme simplicity and compact- 
ness, and at the same time gives a sensi- 
tiveness and general efficiency which it 
has generally been considered impracti- 


799 


cable to obtain in a portable type of 
galvanometer. 

The magnetic field of the instrument 
is produced by a U-shaped cast-iron per- 
manent magne, shown in Fig. 2, having 
inwardly directed poles at one end so 
as to have north polarity only on one side 
of the air-gap separating the poles, and 
south polarity only on the other side. 
The magnet is slotted so as to accommo- 
date the moving system, as shown. The 
air-gap between the poles is short, so that 
the field is uniform and intense. 

The moving system consists of four flat 
coils of very fine wire wound alternately 
in opposite directions, so as to produce 
alternate north and south poles when 
viewed from one side, as shown in dia- 
gram in Fig. 3. These coils are held 
between two aluminum discs b, and sus- 


Fie. 1.—GENERAL VIEW OF NEW 
GALVANOMETER. 


pended in such manner that normally 
only a portion of each coil extends into 
the air-gap between the magnet poles. 
At no time is more than about one-half 
of the coil surface between the pole-faces. 
When current is passed through the coils 
two of them of like polarity will swing 
around to enclose the greatest possible 
number of lines of force, while the other 
two coils will be repelled. The aluminum 
discs also serve the purpose of damping 
the system and rendering it dead-beat. 
The galvanometer can be given a high, 
medium or low resistance by connecting 
the coils in series, series-parallel or 
parallel. 

The suspensions consist of three-wire 
filaments of a high tensile strength, of 
non-corrosive metal. To give the entire 
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system resiliency in the event of sudden 
jars, the upper suspension terminates in 
a spiral spring c (Fig. 2), and the lower 
suspension is attached to a long flat phos- 
phor-bronze spring d, as shown in Fig. 
2. An additional protection against ex- 
cessive strains on the moving system is 
vrovided by means of two guards E, 
shown in Fig. 2. These guards have 


clearance holes to provide for the rota- 
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Reissue of an Important Edison 
Lamp Patent. 

Edison patent No. 444,530, which was 
one of the patents relied upon in the 
agreement among licensees, covers the use 
of two metals in the seal of the incandes- 
cent electric lamp, one having the coeff- 
cient of expansion of glass, such as plat- 
inum, and the other having a different 
coefficient, and being, therefore, possibly 


Fic. 2.—ARRANGEMENT OF PARTS OF NEW GALVANOMETER. 


tion of the system around its axis of sus- 
pension, but limit the sidewise movement 
or play of the system, thereby arresting 
the movement of the coil due to any sud- 
den shock. The movement of the system 
vertically is limited by the pole-faces of 
the magnet, which prevents breaking of 
the wire filaments. 

The torsion head f provides a delicate 
zero adjustment and aleo by means of 
the screw g operating in an annular groove, 
h, engages the end of the groove and thus 
acts as a stop to limit the extent to which 


Fic. 8.—DraGram oF Movina SYSTEM. 


the torsion-head may be turned, and thus 
prevents the suspension filament from be- 
ing twisted off. 

The magnet, with its complete moving 
system and scale, is mounted in a highly 
polished mahogany case. A circular 
opening in the top, protected by a glass 
window, allows the scale to be seen. The 
binding-posts are securely mounted and 
are arranged to clamp large or small wires. 
The outside dimensions of the case are 
five inches by two and one-half inches by 
three and one-half inches high. 


a cheaper metal. The claim covers the 
making of the seal over the joint between 
these two metals, and thereby rendering it 
unnecessary to have the quantity of plat- 
inum otherwise necessary to go all the 
way through the seal. Various suits have 
been pending on this patent; the defend- 
ants claim that this principle of the two 
metals in the seal was used in the old 
Heisler lamps and in the old Bernstein 
lamps before the Edison patent was ap- 
plied for. Recently the plaintiffs attor- 
neys surrendered the original patent and 
asked to have it reissued upon a showing 
that the claims were too broad. This 
terminates all pending suits on the origi- 
nal patent, that patent having been de- 
clared invalid and inoperative by the com- 
plainant under oath in the application for 
reissue. It is presumed in lamp circles 
that new suits will be instituted upon the 
reissued patent. 

In the suits against the Germania Elec- 
tric Lamp Company, of Harrison, N. J., 


it is claimed that no such suit on the re- 
issued patent can be brought for the rea- 
son that when the original suit was 
started Mr. George Campbell, of that com- 
pany, stopped using the two metale in 
the seal, as he found it made only an 
eighth of a cent difference per lamp to 
entirely avoid any shadow of infringe- 
ment, and he has not used the two metals 
inside the seal since the reissue. 

As to the old suits an interesting ques- 
tion has arisen as to the terms upon which 
they may be dismissed. Messrs. Dyer & 
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Dyer, attorneys for the Edison Electric 
Light Company, which is the corporation 
having the legal title to this particular 
patent, have asked the defendants to con- 
sent to the dismissal of the suits without 
prejudice, on payment of the usual legal 
costs. Mr. Campbeil’s attorneys refused 
to consent to this and insist that under 
the peculiar circumstances the courts 
should allow the defendants their counsel 
fees and their legal expenses, and also 
make an order to the effect that the tes- 
timony heretofore taken by defendants 
may be used in any new suit which may 
be brought upon the reissued patent. It 
is understood that no reply to this propo- 
sition has been made and the matter is 
still unsettled. If the parties do not 
agree, the whole question will probably 
be submitted to the United States Circuit , 
Court in New Jersey for decision. 


New Atwater Kent Meter. 

The accompanying illustration shows 
the new automatic pocket volt-ammeter 
which has recently been placed upon the 
market by the Atwater Kent Manufactur- 
ing Works, 42 North Sixth stret, 
Philadelphia, Pa. This meter is of the 
dead-beat type, the needle coming to rest 
quickly, thus making rapid and accurate 
reading possible. It is adapted to any work 
where primary batteries are used. The 
maker guarantees it to be accurate, as it 
is hand-calibrated by means of standard- 
ized apparatus, besides being thoroughly 
tested. The meter is furnished in a neat 
hand-sewn leathern case. These volt- 
ammeters are made in two styles: from 
zero to five volts, and zero to twenty am- 
peres; and from zero to ten volte, and 
zero to twenty amperes. 

The company also makes ammeters and 
voltmeters in separate cases. The general 
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New PORTABLE VOLT-AMMETER. 


appearance of these instruments is the 
same as that of the automatic volt-am- 
meter. The voltmeters, however, have no 
button attachment, but have the dead-beat 
feature. They are made in two styles: 
from zero to six volts, and zero to ten 
volts. The ammeters are made in three 
sizes: zero to ten, zero to twenty-five, and 
zero to thirty amperes. Meters with spe 
cial readings up to thirty amperes and 
thirty volts are made to order. These 
meters have been found very convenient 
in making battery tests. 
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A New Electrically Controlled Oil trolled by a small secondary switch at 


Switch. 


A new type of electrically controlled 
oil switch, made by the Hartman Cir- 


Fie. 1.—FRoNtT View oF PANEL, witu ELEC- 


TRICALLY CONTROLLED OIL SWITCH. 


cuit Breaker Company, Mansfield, Ohio, 
is shown in the accompanying illustra- 
This circuit-breaker has been de- 


tions. 


Fig. 2.—REaR VIEW OF PANEL, WITH ELEC- 


TRICALLY CONTROLLED OIL SWITCH. 


vised to meet the growing demand for 
remotely controlled switches—that is to 
say, switches placed at one point and con- 


the main operating board. 

Fig. 1 shows a front view of the panel 
upon which the circuit-breaker is mounted. 
This panel may be placed at any point 
in the station where it is convenient. The 
circuit-breaker proper is mounted in the 
back of the panel, as is shown in Fig. 2. 
It is operated by the rotation of the 
sprocket wheel on the panel by means of 
the chain geared to it, which chain itself 
is drawn in one direction or the other by 
means of one of the two solenoids mounted 
on the front of the panel. The larger 
solenoid closes the switch by drawing 
down its core, and vice versa, the switch 
is opened by a similar action of the 
solenoid shown on the left. Current for 
operating the two solenoids is generally 
supplied from the exciter circuit. The 
solenoids are supplied for any standard 
voltage. 

This circuit-breaker can be supplied in 
an automatic type by the addition of an 
overload and time-limit relay. The time- 
limiting action is obtained by means of 
a piston moving in a cylinder. Air is ad- 
mitted to the cylinder through a small 
opening, which can be varied, thus regu- 


lating the time required to operate the 


relay, as may be desired. This time can 
be anything under ten seconds. The re- 
lay acts more quickly the heavier the load, 
and on a very heavy overload will act 
almost instantaneously. 

The particular switch shown in these 
illustrations is the standard three-pole 
type C, which is made for potentials up 
to 22,000 volts. All live parts of the 
switch are enclosed, and the containing- 
cell, which is made of a specially treated 
fibre, is 60 shaped as to keep separate 
the various breaking points. The con- 
tacts in this switch are of the laminated 
double-break type. 


The Electrical Equipment of the 
New York, New Haven & Hart- 
ford Railroad. . 
It will be remembered that the New 
York, New Haven & Hartford Railroad 
announced, some time ago, that it had 
decided to adopt the alternating-current 
system, and operate its road by means of 
electric locomotives, while the New York 
Central & Hudson River Railroad, over 
whose tracks the New Haven road reaches 
the Grand Central station, will use the 
direct-current system. The following 
statement has been prepared by Mr. 
William S. Murray, electrical engineer for 
the New Haven road, respecting the equip- 
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ment selected by that company for its 
New York division: 

Concerning the proposed method of. 
electrification, it is interesting to note 
the unsolicited and general concordance 
of opinion on the part of certain engi- 
neers, and gratifying in the main to note 
a temerity in expressing a concrete opin- 
ion of our decision. | 

Without a full appreciation of the rele- 
vant factors in the case one could hardly 
view with a more kindly eye a hearty 
endorsement of our conclusion than a 
condemnation of it. Certainly the first in- 
dication of a real engineer is his reser- 
vation of an opinion until all these rele- 
vant factors have, in the full knowledge 
of their true bearing, been assembled. To- 
day a conclusion is worth nothing that 
is not a compromise. A compromise is 
the true algebraic sum of all the relevant 
factors. 

After six months’ careful study of the 
possible methods of electrification a con- 
clusion has been reached. The work has 
been too initiative, the ground too new 
and the opportunity too exceptional not 
to have kept an accurate log upon the 
method of procedure. Were it possible 
to devote time to things other than an 
expeditious and careful continuance of the 
work begun, we would gladly segregate this 
conclusion into its relevant factors and 
discuss it with those engineers who by 
the reservation of their concrete opinion 
have shown a silent wish to later agree 
or disagree with its plan. 

To the two great electrical manufac- 
turing companies which have placed the 
genius of their engineering in our hands 
for consideration, we have nothing but the 
highest tribute to pay. It has been no 
mean privilege to make a minute study 
of their individual viewpoint of the prob- 
lem. It is true their analysis of the situa- 
tion has dictated widely separated con- 
clusions, and those engineers who appre- 
ciate the trust imposed in this decision for 
the New Haven road can readily under- 
stand that the divergence of opinion 
has served only to double the responsi- 
bility of the conclusion, but by which 
the engineers for the New Haven road 
are in no way disturbed. 

To those minds prone to a conclusion 
without the assistance of the relevant 
factors, it may be'a helping thought to 
say that throughout the study of the New 
Haven’s electrification the Central’s plans 
have been a constant and most relevant 
factor. The conditions of the New Haven 
problem, however, are widely different. 
It has been deemed that alternating cur- 
rent is pertinent to their proper fulfil- 
ment. Because the New Haven locomo- 
tives will be operative either on direct or 
alternating current, in no way empha- 
sizes the importance of their interchange- 
ability. The condition imposed, in effect, 
makes valuable the double characteristic. 
A criticism of the Central’s plans is irrele- 
vant and unnecessary; direct-current pro- 
pulsion is the judgment of their engineers. 
Our concern is its effect upon us, and it 
is read in the direct characteristic of our 
locomotive. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

MERGING OF TELEPHONE COMPANIES—With the Charleston 
Home Telephone Company as a foundation an effort will be made to 
consolidate all of the independent telephone companies of West Vir- 
ginia. Considerable Ohio capital will be interested in the project. Sev- 
eral meetings of the promoters have been held at Charleston recently. 
Among others interested in the movement are Governor W. M. O. 
Dawson, State Auditor Sheer, Tax Commissioner Dillon, Henry G. 
Davis and S. B. Elkins, of West Virginia; Frank L. Beam and Dwight 
G. Sapp, who are well known in the independent field, and promi- 
nently connected with the Columbus (Ohio) Citizens’ Telephone 
Company. 

NEW ELECTRIC ROAD SEVENTY-EIGHT MILES LONG—The 
Catskill Mountain & Mohawk Valley Railway Company has been 
incorporated with a capital of $2,000,000, to construct and operate 
an electric road seventy-eight miles long, in Greene, Delaware, Scho- 
harie and Otsego counties. The line will extend from Cairo to 
Oneonta, with a spur from Jefferson, Schoharie County, to Stamford, 
Delaware County. The directors are E. C. White, Edgar B. Hol- 
bridge, Charles V. D. Peck, William B. Reed, Jr., and James W. 
McCabe, of New York city; Herbert S. Lounsbury, Port Chester; 
Marcus Hirchfield, Rochester; E. E. Billings, of Gilboa, and George 
W. Kendall, of Stamford. 


CURRENT TRANSMITTED FROM LOCKPORT LINE—Elec- 
trical power for commercial purposes is being delivered over the 
transmission line from Devil’s Hole to Lockport, N. Y. Connections 
‘with the power-house of the Lockport Gas and Electric Light Com- 
pany were completed on the morning of November 5, and current 
was turned on at three o’clock the following afternoon. Twelve 
thousand volts is the present tension of the line, and until the con- 
struction work at the proposed power-house near Lockport and the 
transformer house at the Devil’s Hole is completed this will be the 
voltage. When the construction work is completed 60,000 volts will 
be the tension on the line. 


HOME TELEPHONE COMPANY ORGANIZED IN DETROIT, 
MICH.—At a meeting held on November 6, at Detroit, Mich’, capital- 
ists interested in the Home Telephone Company took initial steps 
in the matter of a permanent organization. Three Detroit capitalists 
and seven St. Louis men were chosen directors, as follows: C. M. 
Burton, W. W. Hannan and T. A. E. Weadock, Detroit; Henry 
Koehler, Jr., C. M. Forster, Hugo A. Koehler, A. W. Lambert, Herman 
C. Stifel, Samuel B. Jeffries and Max Koehler, St. Louis. It has been 
decided to increase the capital to $5,000,000. The Home Telephone 
Company is projected as an independent concern, and is negotiating 
for the purchase of the Cooperative Telephone Company, a small 
independent plant in Detroit, which has connections with other inde- 
pendent systems in the state. 


MERGER OF LIGHT AND RAILWAY INTERESTS—Articles 
have been filed with the secretary of state increasing the capital 
stock of the East Liverpool Traction and Light Company from 
$6,000 to $3,000,000, as the result of a traction and light merger 
in southeastern Ohio. The deal includes the suspension bridge over 
the Ohid between East Liverpool and Chester, Pa., the East Liver- 
pool & Rock Spring traction line, Rock Spring Park; the Chester 
Light and Power Company and the People’s Light and Power Com- 
pany. These properties will be merged with the electric lighting 
companies of East Liverpool and Wellsville. It is said that this 
move is a preliminary to a merger of all the electric lighting com- 
panies in eastern Ohio. Options have been taken on the Steuben- 
ville electric lines which extend to Toronto, and to Brilliant, and 
a gap is to be filled in between Toronto and Empire. Buffalo 
(N. Y.) capital is behind the movement. 


MEXICAN ELECTRICAL NOTES—Authority has been granted 
to Canuto Reyes or the company he may organize to build the 
hydraulic works required to utilize 300 litres of water per second 
from the Atoyac river in the district of Galeana, state of Guerrero. 
Under the concession the surveys must commence within six months 
and the plants be presented to the department of works within 


twelve months. Construction must begin within two years, and 
be finished within seven years. The usual conditions and stipula- 
tions are defined in the concession, including the free importation 
of the necessary machinery and material. The concessionaire 
guarantees the proper fulfilment of his obligations by depositing 
the sum of $12,000 in bonds of the national debt in the National 
Bank. It has been annourced that the necessary capital is forth- 
coming, and that contracts have been signed, for the commencement 
of the building of the proposed power plant for Parral, Mexico. 
The company is headed by Sugene Davis, and has secured a twenty- 
year concession from the Mexican government. The company holds 
the right to manufacture and sell power for mills and electric rail- 
ways, and to treat, buy and sell ores, The initial power plant is 
to be installed in zona 10, in the extreme northwest corner of the 
state of Durango, about fifty-one miles from Parral, and will consist 
of 3,000 horse-power in six units of 500 horse-power each. 


NEW INCORPORATIONS. 
FRANKFORT, KY.—Pikeville Electric Light Company. $50,000. 


BOSTON, MASS.—Ware & Brookfield Street Railway Company. 
$100,000. | 


NEW HAVEN, CT.—Southern New England Telephone Company. 
Increased to $10,000,000. 


HOUSTON, TEX.—Texas-American Electric Light and Power 
Company. Increased from $40,000 to $80,000. 


MILWAUKEE, WIS.—Kenosha Home Telephone Company. $75, 
000. Incorporators: Alonzo Burt, James Cavanagh and Frank Glas- 
son. 


ST. PAUL, MINN.—Glenwood Telephone Company, Glenwood. 
$12,000. Incorporators: M. A. Wollan, C. T. Wollan, C. O. Wollan, 
Peter Peterson, H. D. Peterson. 


NASHVILLE, TENN.—The W. C. Cole Telephone Company, De 
catur County. $3,000. Incorporators: W. C. Cole, J. U. Speer, L. A. 
Rains, L. H. Burke and Frank Kent. 


SALT LAKE CITY, UTAH—Malad Light and Power Company. 
To succeed to the franchise, plant and rights of G. C. McLaughlin 
and Frank Moore in the town of Malad, Ida. $100,000. C. F. Little, 
president; D. S. Taggart, vice-president; G. H. Jay, treasurer; 
J. A.‘ Largent, secretary. 


BUFFALO, N. Y.—East Concord Telephone Company. To run 
a line through Concord, Sardinia and Colden. $5,000. Directors: 
J. L. Smith, Samuel D. Vance, Ward H. Marse and Fred T. May, of 
East Concord; George J. Domes and A. E. Spencer, of Sardinia, 
and L. A. Vaughn, of Concord. 


INDIANAPOLIS, IND.—Northwestern Indiana Interurban and 
Street Railway Company. To construct and operate an electric line 
in and between the towns of East Chicago, Hammond, Crownpolnt, 
Cedar Lake and Lowell. $10,000. Directors: Franklin L. Knight, 
Edwin Knight and Webster B. Ray. 


MADISON, WIS.—The Milwaukee Northern Railroad Company. 
To build an interurban electric line from Sheboygan to Milwaukee, 
touching Fond du Lac, Port Washington and other places in that 
vicinity. $100,000. Incorporators: John E. Uselding, of Port Wash- 
ington; John M. Saemann, of Sheboygan, and Peter P. Brueckbauer, 
of Elkhart. 


CHARLOTTE, N. C.—High Point-Winston-Salem Interurban 
Electric Railway Company. To build and operate a line between 
High Point and Winston-Salem, and also local trolley lines. $450,000. 
Directors: John E. Reyburn, F. A. Chaplin, John P. Hardin, Phila- 
delphia; C. P. Hancock, Danville, Pa.; C. C. Yetter, Bloomberg, P&. 
and J. H. Mills, High Point. Mr. Mills is president. 


BALDWINSVILLE, N. Y.—Plainville & Meridian Telephone Com- 
pany. To operate between Plainville and Cato and extend through 
Lysander to Cato and Ira, Cayuga County. $1,700. Directors: 
George W. Simmons, George R. Calkins, Uriah Everts, Jr., James 
Heron, Elmer E. Carncross and Charles A. Pooler, of Cato; Lester 
Schenck and G. B. Smith, of Memphis, and Charles F. Davis, of 
Plainville. 
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PERSONAL MENTION. 


MR. F. S. WALL has been appointed manager of the Aiken 
(S. C.) exchange of the Southern Bell Telephone Company. 


MR. C. E. A. CARR has been appointed manager of the Helena 
Light and Railway Company, succeeding Mr. Howard S. Reynolds, 
who returns to New York. 


MR. A. F. SHELDON, president of the Sheldon School of Scien- 
tific Salesmanship, lectured at the Edison Auditorium, 44 West 
Twenty-seventh street, New York city, on Thursday evening, Novem- 
ber 2. 


MR. C. E. STINSON, of the Toledo Home Telephone Com- 
pany, has been appointed consulting engineer of the Indianapolis 
Telephone Company and the new Long-Distance Telephone Com- 
pany, of Indiana, which have recently passed to the control of 
Toledo parties. 


MR. T. C. MARTIN has been appointed editor of progress to 
report to the twenty-ninth convention of the National Electric Light 
Association next May or June. For the past three years Mr. Martin 
has made a comprehensive report on the progress made during each 
year in the various branches of the art in this country and abroad. 


PROFESSOR WILHELM OSTWALD, who is in this country, 
and particularly at Harvard University, giving lectures upon chem- 
istry, was the guest of honor at a reception and banquet under the 
auspices of the physical science department of the Brooklyn Insti- 
tute of Arts and Sciences, at the Kings County Democratic Club, 
Saturday evening, November 11. Professor Irving W. Fay presided, 
and at his right and left sat Professor Ostwald and A. Augustus 
Healy, president of the institute. The others at the principal table 
were Professor William A. Noyes, Professor T. W. Richards, William 
H. Nichols, Professor E. W. Clarke, Professor Charles F. Chandler, 
Baron von de Bussche, H. W. Wiley, of the department of agricul- 
ture; Comptroller-Elect Herman A Metz, Consul C. Gneist, George 
von Skaal and the Rey. Dr. John W. Heischmann. A number of 
addresses were made by several of the distinguished guests present. 


MR. A. P. PECK has joined the staff of the Allis-Chalmers Com- 
pany, and will hereafter be connected with the New York office of 
that company. He will travel throughout the New York district, 
giving particular attention to the sale of the power and electrical 
machinery. Mr. Peck is well known throughout the Middle West 
as a salesman of electrical machinery. After graduating from Pur- 
due University in 1892, with the degrees of B. M. E. and E. E., he 
became associated with the World’s Columbian Exposition Company, 
and was connected with the electrical engineering department of 
the Chicago World’s Fair until January, 1894, as assistant engi- 
neer of arc lighting. From 1894 to 1896 he was with the Westing- 
house Blectric and Manufacturing Company. It was under his 
supervision during this time that the motors and wiring were in- 
stalled in the cars of the Chicago City Railway Company. Mr. 
Peck began his career as a salesman in 1896, and has since been 
connected with the New York Belting and Packing Company, the 
engineering department of the Chicago Edison Company, and as 
electrical sales agent with the National Electric Company. 


BDUCATIONAL. 


LECTURES AT THE UNIVERSITY OF MINNESOTA—Mr. B. 
P. Burch, consulting electrical engineer, is to deliver a course of 
four lectures on heavy electric railroad work before the senior 
engineers at the University of Minnesota. The subjects of the 
individual lectures are “The Physical and Financial Advantages of 
Electric Traction for Heavy Railway Work,” “The Speed-Torque 
Characteristics of Steam Locomotives,” “The Speed-Torque Char- 
acteristics of Electric Locomotives” and “The Physical Data for 
the Electrical Equipment for Operating a Division of a Trans- 
Continental Railway.” These lectures, which supplement the regu- 
lar class-room electric railway course, are based upon the investi- 
gations made by Mr. Burch for some of the western railway com- 


panies which are investigating the feasibility and desirability of 


electric traction upon certain divisions of their main lines. 
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ELECTRICAL SECURITIES. 


Notwithstanding the expectation in many quarters that the pro- 
nounced boom of several weeks ago would be upheld, there was a 
rather sharp break in stock issues during the past week. This 
break has been laid to the fact that the monetary situation de- 
veloped an extreme tightness, and left a good many interests 
without the possibility of continuing their efforts to hold up their 
high prices. Notwithstanding the break, those who have been 
favoring a bull market, and who have kept prices above by main 
strength, have in their favor the notable general and widespread 
industrial activity and prosperity. With but a little release in the 
money pressure there is hardly any doubt that booming conditions 
would immediately revive, and that a market of high security values 
would be the order of the day for some time to come. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 11. 


New York: Closing 
Brooklyn Rapid Transit.............ccceee 16% 
Consolidated GaS..... cc cece ccc cnc cece ee cces 182% 
General Electric.........ssssossssesesssosse 185 
Interborough Rapid Transit................. 207% 
Kings County Electric...............ccc cece 200 
Manhattan Elevated................0cccceee 163% 
Metropolitan Street Railway................ 116% 
New York & New Jersey Telephone........ 150 
Westinghouse Manufacturing Company...... 190 


The stockholders of the Manhattan Railway Company at their 
annual meeting reelected the retiring directors. At a subsequent 
meeting of the board George J. Gould was reelected president; 
Alfred Skitt, vice-president, and B. W. McWilliams, secretary and 
treasurer. 


Boston: Closing 
American Telephone and Telegraph.......... 135 
Edison Electric Illuminating.......... ...... 247 
Massachusetts Blectric......... 0. cece eens 5514 
New England Telephone..............-cceeee 134 


Western Telephone and Telegraph preferred 89 


The annual report of the Massachusetts Electric Companies for 
the year ended September 30 shows gross earnings of $6,665,529, 
an increase of $284,666 over 1904; net, $2,265,329, an increase of 
$363,986; surplus after charges, $738,458, an increase of $299,741. 
A syndicate headed by the Old Colony Trust Company has purchased 
a block of $3,500,000 4% per cent five-year gold notes of the Massa- 
chusetts Electric Companies. These notes were authorized at the 
annual meeting last July and replace a like amount of notes, of 
which $2,700,000 was outstanding. Of the new issue $2,700,000 will 
be ‘used to retire the $2,700,000 of notes now out and which mature 
January 1, and the remaining $800,000 notes will be issued and the 
money invested in the notes of the controlled corporations. These 
notes are secured by shares of the Boston & Northern and Old Colony 
Street Railway companies. 


Philadelphia: Olosing 
Electric Company of America.............. » n% 
Electric Storage Battery common............ 80 
Electric Storage Battery preferred........... 80 
Philadelphia Electric.............ccccececes 814 
Philadelphia Rapid Transit................. 27 
United Gas Improvement................. ... 92 

Chicago: Closing 
Chicago Telephone...............csccccocecs 138 
Chicago Edison Light.............cccccceces 163 
Metropolitan Elevated preferred............. 72 
National Carbon common.........sssssssses 63 
National Carbon preferred..........sssssses 116% 
Union Traction cOmmoOn.............cccce0e 12% 
Union Traction preferred.............cce00. 37 


OBITUARY NOTICE. 


MR. BEAUCHAMP H. SMITH, second vice-president of the 
S. Morgan Smith Company, York, Pa., died at his home in Los 
Angeles, on November 1, at the age of thirty-six years. Mr. Smith 
went to Los Angeles about five years ago for the benefit of his health, 
since which time he had resided there. 
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ELECTRIC LIGHTING. 
BROCKPORT, N. Y.—Brockport is to have new street arc lights. 


MENASHA, WIS.—Menasha has voted to install an electric light 
plant. 


CLINTON, IOWA—Le Grande has voted to establish a municipal 
lighting plant. 


NEWARK, N. J.—A contract has been let for a 250-horse-power 
engine for the electric light plant at Pleasantville. 


LEBANON, PA.—The Edison Electric Illuminating Company 
will supply Myerstown and Avon with electric lights. 


OYSTER BAY, N. Y.—The Nassau Light and Power Company 
has purchased the Oyster Bay Electric Light Company. 


BELLINGHAM, WASH.—The Bellingham city council 
ordered thirty-nine new arc lights for street lighting purposes. 


LITTLE ROCK, ARK.—Spencer Owen has been granted a fran- 
chise for the establishment of an electric light plant at Springdale. 


FLORENCE, COL.—The town of Rockvale has granted a twenty- 
five-year franchise to the Arkansas Valley Electric Light Company. 


UTICA, N. Y.—The village of Lyon Falls has entered into a con- 
tract for a term of five years with G. H. P. Gould to furnish street 
lights. 


FALCONER, PA.—E. W. Jordan, of the.Corry Electric Lighting 
Company, has secured a five-year contract to light the streets of 
Falconer. 


BELLEFONTAINE, OHIO—Appropriations have been made by 
the Bellefontaine council for a new municipal electric light plant 
to cost $50,000. 


FOREST, OHIO—At a special meeting of the Forest town 
council it was decided to advertise for bids for the erection of an 
electric lighting plant. 


NEWARK, N. J.—The Cape May electric light system is to be 
extended to Rio Grande, seven miles away, supplying light to the 
villages along the route. 


AUBURN, NEB.—The Auburn city council has entered into a 
contract with the Auburn Mutual Lighting and Power Company 
to light the streets, lanes and alleys of the city for a period of 
five years. 


BANGOR, ME.—The Greenville Light and Power Company is 
constructing a new and larger electric plant a short distance 
south of the outlet of Wilson pond, about three miles east of 
Greenville. 


LOCKPORT, N. Y.—The Economy Light, Heat and Fuel Com- 
pany, which recently obtained a franchise, will soon start work 
on its new electric light station. It is expected to have the plant 
in operation within six months. 


has 


GREEN BAY, WIS.—William Mainland, of Oshkosh, and Sin- 
clair Mainland, of Green Bay, have closed a deal for the sale ot 
the gas and electric lighting plant at Fargo, N. D., of which they 
were principal owners, to New York parties. 


NORFOLK, VA.—J. Edward Cole and W. D. Pender, representing 
separate interests, have each offered to install an independent elec- 
tric lighting and power plant in Norfolk if the retail merchants 
will subscribe to a certain amount of stock. 


NEW LISKEARD, ONTARIO—D. 8. Pindell has been granted a 
franchise for both electric light and water-works systems. The 
works are estimated to cost $102,000, and the town agrees to guar- 
antee the company’s bonds to the amount of $80,000. 


WASHINGTON, N. J.—Harry Reed has sold the plant of the 
Washington Electric Light Company to A. B. Beadel, of New York, 
and O. R. Maxweli, of Easton. The sum realized was $24,800. Mr. 
Maxwell is interested in the Easton Electric Lighting Company. 


BUENA VISTA, COL.—The Buena Vista Electric Light Com- 
pany has leased its plant to W. P. Eyre, who for a number of years 
has had the management of the plant. He has already begun 
remodeling the works, having installed a 125-horsepower Leffel 
water-wheel. The old incandescent lights used by the city are 
to be replaced with twenty-one enclosed arcs. _ 
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ALBUQUERQUE, N. M.—The Gallup electric light plant, owned 
by Gregory Page, has been sold to E. C. Allen. The terms of the 
sale have not been made public, but it is learned that the con- 
sideration is about $25,000. It is also learned that the First National 
Bank is interested in the purchase. 


POTSDAM, N. Y.—A statement has been issued by the Hannawa 
Falls Power Company to the effect that the power company has 
secured the permission of all property owners along the route of 
the proposed power transmission line from Hannawa Falls to 
Ogdensburg, and that the pole line will soon be completed. 


PARKERSBURS, W. VA.—The Acme Electric Company has 
secured its charter of incorporation, and at a recent meeting it 
was formally organized. The officers elected are: president and 
general manager, Henry M. Moses; vice-president, Frank S. Mead; 
secretary, Richard K. Gibson; treasurer, Lewis P. Self; superintend- 
ent, Hugh J. Henry. 


DULUTH, MINN.—Work has been started on the new distribut- 
ing plant for the Great Northern Power Company. The contract, 
amounting to $100,000, was recently awarded to J. W. Hilliard, and 
the structure is to be completed by next May. It will be five stories 
high, with a frontage of seventy-two feet on Fifteenth avenue and 
144 feet on Michigan and Superior streets. 


WATKINS, N. Y.—The Watkins Consolidated Gas and Electric 
Light Company, which went into the hands of a receiver last 
spring, has been reincorporated and will hereafter be- known as 
the Watkins Illuminating and Power Company. The incorporators 
and chief stockholders are M. L. Driesbach, of Philadelphia, and 
M. H. Horn, of Jersey City. The capital stock has been fixed at 
$50,000. 


NEWARK, N. J.—A special committee bas reported to the 
Newark board of works that an electric light plant could be estab- 
lished at a cost of $125,000, which would light the streets at about 
one-half the present cost. The board of works has asked the 
city council for an opinion on the city’s right to build such a plant 
under present laws and will, if necessary, ask authorization from 
the state legislature. 


MINNEAPOLIS, MINN.—The Stillwater Gas and Electric Light 
Company held its annual meeting recently. E. L. Hospes was 
reelected president; J. H. Brown, of Chicago, vice-president; J. G. 
W. Johnson, secretary and treasurer. The company decided to 
make a number of improvements next season, including the erec- 
tion of a new building in which electricity will be generated when 
it is impossible to secure the desired current from the company’s 
plant at Apple river. 


LOS ANGELES, CAL.—The contract for the lighting of the 
public streets has been let by the council to the Los Angeles Gas 
and Electric Company for a term of three years. The cost will 
be $75.60 a year for each light. The same company is now supply- 
ing the city’s lights at a cost of $6.75 a month for each light. 
During the next three years 300 lights will be added every year, 
which will make the total cost for lighting for the three years 
about $500,000. 


PHOENIX, B. C.—W. M. Douall, president of the West Kootenay 
Power and Light Company, Limited, recently visited Phoenix, and 
viewed the extensions of the company’s pole lines into the boundary 
now under construction. The president stated that the cost of 
the installation of the new machinery at Bonnington, on the Koote- 
nay river, together with the pole lines, will be about $1,000,000. 
The company will have 28,000 horse-power for industrial purposes 
and expects that the lines into the boundary will be ready for 
transmission purposes in March or April. 


JACKSON, MICH.—The Ceresco dam, being built by the Com- 
monwealth Power Company, will be completed about December 15. 
Next to the dam at Allegan, owned by the same company, this 
dam will be the largest in the state, and will cost about $150,000. 
The power derived from it will supply several electric roads, as 
well as many cities and villages. The Commonwealth company 
nas contracted to furnish power to operate the Jackson & Lansing 
electric road. When this line is completed, it is stated that the 
company will furnish power for the Lansing & St. Johns and 
Lansing-Haslett Park lines, in addition te supplying manufacturers 
with power. 
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BLECTRIC RAILWAYS. 


ABERDEEN, WASH.—The extension of the electric railway 
from Aberdeen to Cosmopolis has been completed. Later the Hne 
will be extended to Montesano and Elma. 


COLFAX, WASH.—The Spokane & Inland Electric Railroad 
Company has bought $40,000 worth of property in Colfax for ter- 
minals for its new line now being built from Spokane to Pullman. 


FRANKLIN, PA.—A number of Titusville men are interested 
in a project to build a traction line from Pleasantville to Oil 
City. If built, the line will connect with the Citizens’ Traction 
Company at Pleasantville. 


AUSTIN, TEX.—It is announced that a syndicate of New 
York capitalists is interested in the building of an interurban 
electric line from Austin to Lockhart, and that a preliminary 
survey will be made at once. 


ST. LOUIS, MO.—The Oklahoma City, Lexington & Sulphur 
Springs Electric Railway Company has broken ground for its 
extension to Norman from Oklahoma City. The road will be 
ready for operation June 1, 1906. 


NEW HAVEN, CT.—The New York, New Haven & Hartford 
Railroad Company has purchased the Danbury & Norwalk Street 
Railway for $750,000. C. S. Mellen, president of the New York, 
New Haven & Hartford, has been chosen vice-president. 


ROCHESTER, N. Y.—An order has been placed with the General 
Electric Company by the Rochester Railway Company for eighty 
motors for the equipment of the twenty cars now being built in 
Cleveland. The new cars will have four motors each. The cars 
are expected to arrive some time in December. 


ATTLEBORO, MASS.—Attleboro is to be accommodated with a 
direct line to Providence if the present plans of the Taunton & 
Pawtucket Street Railway are carried out. The route is virtually 
an extension from Brigg’s Corner to East Providence, a distance 
of six miles, and the running time from Attleboro would be fifty- 
three minutes. 


GUTHRIE, OKLA.—The Tulsa city council has granted a fran- 
chise to Lyman L. Parker, of St. Louis; George E. Johnson, of 
Shreveport; C. W. Brown and others, of Tulsa, to build, equip and 
operate an electric railway system with suburban lines to the ad- 
joining coal and gas fields. Mr. Parker is general solicitor of the 
¥risco system. 


BROOKLYN, N. Y.—Steam passenger trains have ceased to 
run on the Atlantic Avenue line of the Long Island Railroad, and 
the service between Flatbush avenue, Brooklyn, and Belmont Park 
and Rockaway Beach is now entirely electric. Freight will be 
hauled by steam until electric freight-train motors, already 
ordered, arrive. 


FAIRMOUNT, W. VA.—The county court of Marion County 
has granted two electric railway franchises—one to the Fair- 
mount & Morgantown Traction Company, and the other to the 
Fairmount & Fairview Traction Company. Construction must be 
begun within one year, and the roads completed within two and 
one-half years. 


MARYSVILLE, OHIO—Indications now are that the Columbus, 
Urbana & Western electric road, which is in the hands of the 
Schoepf syndicate, will be built through Union County. The line is 
already constructed and in operation about half the distance between 
Columbus and Urbana. The original plan was to build the road via 
Dublin, Plain City, Rosedale and Mechanicsburg, but this has been 
changed with a view of extending the road to Bellefontaine. 


SALT LAKE CITY, UTAH—The county commissioners have 
passed an ordinance granting to J. F. McCarron a franchise to oper- 
ate an electric railway in Webster County. Although the franchise 
affects the county alone, it is understood that the proposed line is 
to become a part of the Eccles roads, connecting at the southern 
limits of the city with the line of the Ogden Rapid Transit Com- 
pany’s tracks and at the northern limits of the city with the 
tracks of the Ogden & Northwestern line, which now extend to the 
Hot Springs. Intention, it is believed, is to build a line from Salt 
Lake to Ogden, thence north to Logan, thereby fulfilling the state- 
ments made some time ago that such a line would be built by the 
Eccles people. It is also stated that the Utah Light and Power Com- 
pany wil] be a factor in the deal, 
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TELEPHONE AND TELEGRAPH. 


EATON, OHIO—The Eaton Telephone Company is constructing 
a direct line to Dayton. 


WHEELING, W. VA.—The Bell Telephone Company has com- 
pleted its Hine to Sherrard. 


UTICA, MISS.—A telephone line has been completed between 
Utica and Bear Creek, Miss. 


DELTA, N. Y.—The Bell Telephone Company is extending a 
line from Rome to Delta, via Elmer Hill. 


TROY, N. Y.—The Hudson River Telephone Company has pur- 
chased the Kingsbury-Hartford telephone line. 


BOWLING GREEN, OHIO—The Wood County Telephone Com- 
pany has absorbed the Home Telephone Company, of North Balti- 
more. 


SOUTH McALESTER, I. T.—The Pioneer Telephone Company 
has purchased what is believed to be a controling interest in the 
South McAlester-Eufaula telephone system. 


TAYLORVILLE, ILL.—A new county telephone company has 
been organized with a capital stock of $10,000. The incorporators 
are W. H. Jones, G. D. Winters, J. C. McBride, D. W. Johnson. 


BRIDGEPORT, CT.—The Southern New England Telephone 
Company is making arrangements to put all of its toll line wires 
underground, between New York and New Haven, in the spring. 


JEFFERSONVILLE, IND.—To relieve the pressure on the local 
service the Cumberland Telephone and Telegraph Company has 
decided to establish an exchange at Utica, and work will be begun 
at once. 


AUSTIN, TEX.—The Southwestern Telegraph and Telephone 
Company has filed its statement with the comptroller for the 
quarter ending September 30, showing the gross receipts for that 
period to have been $558,573.84, exclusive of $24,412.59 obtained 
from lease of wires. 


READING, PA.—The farmers’ telephone line in the lower end 
of Berks County is to be extended from Schultz’s mill, near 
Niantic, to Barto, and thence to Huff’s Church, via Forge Dale. 
The new route will be about nine miles in length and will traverse 
a thickly populated section. 


OAKLAND, CAL.—A permit has been issued to the Pacific 
States Telephone and Telegraph Company by the board of public 
works to make the necessary excavations to install the extension 
of its underground system. The company is allowed 150 days 
in which to complete the work, which will cost about $125,000. 


RICHMOND, VA.—It has been announced that the telegraph 
lines along the route of the Farmville & Powhattan Railroad have 
passed into the control of the Postal Telegraph company. The 
name of the road hereafter will be the Tidewater & Western. Sta- 
tions will be erected by the Postal company at the following points: 
Farmville, Cumberland Courthouse, Tobaccoville, Ballsville, Pow- 
hattan Courthouse, Beach, Moseley, Chester, Winterpock, Bermuda, 
Adriance, Bellona, Charlotte Courthouse, Clemontown, Deatonsville, 
Hampden-Sidney, Macon, McRees, Rival, Roseney, Stoddart, Sunny- 
side, White Hall and Worhshams. In addition to the work of the 
railroad company, the Postal will also handle commercial work 
at these points. 


PHILADELPHIA, PA.—The Keystone Telephone Company is 
making extensive improvements to its system. In response to the 
demand for additional telephone service, work of extension has 
been rapidly pushed. Additional conduits have been laid in the 
northwestern part of the city and in the Manayunk district, and 
extensions will be made to Chestnut Hill. A large force of men 
is already at work in West Philadelphia and the switchboard of 
that exchange has been extended. The West Philadelphia section 
has been built up so rapidly that the conduit system will have 
to be extended from the present termini, which is about Fiftieth 
street, west on all the principal thoroughfares to the city line. Nearly 
$200,000 worth of additional cable has been ordered and about 
two-thirds of it has been installed in the conduits and will be put 
in service at an early day. The Keystone State Telephone and 
Telegraph Company is also doing a great deal of extension work 
in the surrounding counties. A line has been completed to New- 
town, Bucks County, and a new exchange installed at that place. 
Three additional exchanges at suburban points will shortly be 
established. 
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INDUSTRIAL ITEMS. 


THE AUTO-COIL COMPANY, Jersey City, N. J., is marketing a 
complete line of ignition apparatus for gasoline engine service, and 
a line especially adapted for auto work. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., has 
recently closed a contract with the Arbuckle-Ryan Company, of 
Toledo, Ohio, for two 250-kilowatt, engine-type, alternating-current 
generators, for installations at Canton, Ohio. 


THE COUCH & SEELEY COMPANY has removed to the Vermont 
Building, 10 Thacher street, Boston, Mass. This new address is 
convenient to the North station and to the Haymarket square 
subway station, as well as to the North station surface cars. 


THE BROWN & SHARPE MANUFACTURING COMPANY, 
Providence, R. I., has issued catalogue No. 107, giving price lists 
of machinists’ tools. A very complete index is appended. The 
company also manufactures milling machines, grinding machines, 
gear-cutting machines, screw machines, and cutters. 


G. M. GEST, the expert subway contractor, New York and Cincin- 
nati, has been awarded the contract for the construction of a complete 
subway system at Chattanooga, Tenn., for the East Tennessee Bell 
Telephone Company. Active work has been commenced and is to 
be rushed to a speedy conclusion. This is the first conduit work 
installed in the city of Chattanooga, and the system will be a 
large one. 


STANLEY & PATTERSON, INCORPORATED, 40 Cortlandt 
street, New York city, has been mailing to the trade an extremely 
bright series of literature devoted to the “Faraday” pivoted arma- 
ture skeleton bell. This circular matter has been so unique in de- 
sign and expression, that the increase in the sale of this type of 
bell may readily be explained by those who realize the full value 
of effective advertising. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., 
manufacturer of Christensen air brakes, air-compressors and elec- 
trical machinery, has opened a Cleveland office at 416 Electric 
Building, in charge of Mr. George S. Hastings, who will handle 
the complete line throughout Ohio, Indiana, Michigan, West Vir- 
ginia and New York as far east as Schenectady, and electrical 
machinery only in Pennsylvania as far east as Johnstown. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING CQMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Varna, Ill.; Urich, Mo.; 
Bouton, Iowa; Atalissa, Iowa; Leonard, Mich.; Stuttgart, Kan.; 
Stromsburg, Neb.; Stelhensport, Ky.; Yates City, I}.; Friendly, 
W. Va.; Sistersville, W. Va.; New Matamoras, Ohio; Laclede, Mo.; 
Long Lake, Minn.; Eureka, Utah; Payson, Utah; Richmond, Utah; 
Tooele, Utah; Preston, Ida.; Lowville, N. Y.; Louisville, Ky.; At- 
tica, Ind.; Rochester, N. Y. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has received an order from the Chicago Edison Company for two 
8,000-kilowatt Curtis steam turbines and generators. These machines 
are each capable of developing 18,000 horse-power. This order is 
a duplication of one formerly received from the Chicago Edison 
Company for two similar machines. The New York Edison Com- 
pany has also recently ordered two machines of same size. These 
are the largest steam turbines ever designed, the six units referred 
to being capable of producing a total of 108,000 horse-power. The 
Chicago Edison Company has very recently started up its fourth 
Curtis turbine unit of 5,000-kilowatts capacity. The new company 
was the first to install and operate a Curtis turbine of this size. 


THE ELECTRO-DYNAMIC COMPANY, New York city, is pre- 
paring an interesting exhibit for the New York Electrical Show to 
be held December 12 to 23. One of the features of this exhibit will 
be an “Interpole” motor driving another as a generator, the cur- 
rent to be used in the electric illumination of the company’s booth. 
Practical demonstrations will be made of the fact that the “Inter- 
pole” motor can be overloaded 100 per cent without sparking, and 
instantly reversed still without sparking. Another feature of the 
exhibit will consist of a display of the different sizes of frames, 
showing how small and light the “Interpole” motor is in propor- 
tion to its power. The ball-bearings, which add so much to the 
efficiency of this type of motor, will also be shown. Demonstra- 
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tions of the Maloney transformers will be made, to show the high- 
efficiency and low iron and idle-load loss. 


THE TRAY PLATE BATTERY COMPANY, Binghamton, N. Y., 
recently completed a storage battery inetallation for the Curtis- 
Blaisdell Company, and tests of this plant will be made in the near 
future, as a new generator has recently been put into position. The 
company is now erecting a complete battery installation at James- 
town, R. I., at the residence of Mr. J. P. Henzsey, who is one of the 
officers of the Baldwin Locomotive Works at Philadelphia, Pa. 
The company has also completed and put in service a small 
plant at Middlebush, N. J., and is erecting a fairly large battery 
at Titusville, Pa. It is about to ship a large battery to Pitts- 
burg, Pa., and within the next ten days another equipment will 
be sent to Lake George for the residence of Mr. George Foster 
Peabody. Still another battery is to go to Manchester, N. H. It 
will be seen from these orders that the Tray Plate Battery Com- 
pany is meeting with unusual success. 


THE FISHKILL LANDING MACHINE COMPANY, Fishkill- 
on-the-Hudson, N. Y., has just issued a new catalogue which will 
be of interest to steam power users generally. In this cata- 
logue are shown the various styles of Corliss engines built by 
the company. The book is attractively designed and printed, and 
finely illustrated throughout, and contain much valuable informa- 
tion for those in charge of modern steam plants. In addition to 
a complete description of the engines built, an interesting series 
of illustrations is presented, showing the integral parts, especially 
the type of valve gear and vacuum pots which have contributed 
to the success of the Fishkill type of Corliss engine. An excellent 
list of references by users of this company’s engines is also ap- 
pended, endorsing the efficiency of the engines as to economy, 
close regulation and noiseless operation. The Fishkill company 
will be glad to send copies of this catalogue on application. 


THE DE LA VERGNE MACHINE COMPANY, New York city, 
which recently completed contracts for 40,000 horse-power of Koert- 
ing two-cycle, double-acting gas engines, of which 32,000 horse- 
power is employed for driving blowing engines and 8,000 horse- 
power for driving direct-current and polyphase alternating-current 
generators, has recently been given a contract for three 500-horse- 
power Koerting gas engines to be direct-connected to 325-kilowatt, 
550-volt, direct-current, Crocker-Wheeler generators for the Boston 
Elevated Railway Company. These engines will be put in opera- 
tion about January 1, 1906. Owing to its rapidly increasing 
southern business, the De La Vergne Machine Company has estab- 
lished a branch agency at 510 Candler Building, Atlanta, Ga. 
This agency is to cover the states of North Carolina, South Caro 
lina, Alabama, Florida and Georgia, and will handle business con- 
nected with the three lines of machinery manufactured by the 
De La Vergne company, viz.: refrigerating and ice-making 
machinery, ‘“Hornsby-Akroyd” oil engines, and Koerting gas 
engines. The company’s representative will be Mr. W. M. Har- 
greaves. 


THE CHICAGO & NORTHWESTERN RAILWAY COMPANY is 
planning the construction of a line across Wyoming through a large 
section which is now without railway facilities. This will carry 
the line directly across the central portion of Wyoming to the Big 
Horn river, across that stream and through what is at present the 
Wind River Indian Reservation to the beautiful Lander valley, 
opening up thousands of square miles in the range country, and 
furnishing railway facilities to the Wind River Reservation where 
more than a million acres of public land will be thrown open 
to the homesteader by the government next June. The new line 
across Dakota will effect a junction with the old line at Rapid City, 
and this will give Pierre and the range country an Impetus beyond 
anything that has ever been done for this. region. The great 
benefits of this are apparent when it is realized that the North- 
western Railroad will give added railway facilities to this section 
of the country in connection with St. Paul, Minneapolis and Duluth, 
with the lake Superior iron and copper country. The Chicago & 
Northwestern Railway is also constructing several different branches, 
one northwest from Mercer; one from Manitowoc on lake Michigan, 
through Green Bay, another important lake port, north into the 
heart of the hardwood district; another link extending from Laona, 
Wis., to the Menominee river at Saunders, Mich.; a branch line from 
Green Bay to Gillett. From a manufacturing and industrial stand- 
point, this great amount of construction work will have an im- 
portant bearing in the very near future. 
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UNIVERSITY FAULTS. 

In a recent address Dr. G. Stanley Hall discussed certain 
changes which he deems desirable in American colleges. Dr. Hall 
always says something worth hearing, and talks convincingly ; 
yet it seems to some of us that the view which he takes regard- 
ing technical education is not wholly unbiassed. He pleads for 
the so-called “culture” studies, and regrets the rapidly increasing 
popularity of “utility” studies. ‘These distinctions seem a lit- 
tle forced. Amny study which has an educational value—that 
is to say, which trains the mind and the wili cf the student—is 
valuable, no matter whether the knowledge which the rnan thus 
gains is directly useful for his future work or not. With the 
bare statement that more time should be given to the culture 
studies, and less to the utilities, during a college course, we can 
not assent, but this much can be said: the old proverb about 
keeping Jack working all day, leaving him no time for recrea- 
tion, applies as well to college work and to Jack’s work in after 


The student who devotes 
all of his time to studies in his chosen profession not only can 


years as it does to his school days. 


not get as much pleasure out of his course as if he took up some 
other studies not at all related to his professional studies, but 
there is danger of his becoming narrow. The same may be 
He should be interested 


in something other than his profession. He should have some 


said of his work after graduation. 


recreation—a fad if you will—which will draw him away fre- 
quently from the desk or the shop. He will find that, no matter 
how deeply he is interested in his work, that if he takes pleasure 
in something else as well, he will enjoy his work all the more 
and will be all the happier. 


THE OPERATION OF TRANSFORMERS IN PARALLEL. 

The operation of transformers in parallel is a generally 
accepted practice which receives but little attention to-day. 
Every engineer knows that this is being done satisfactorily, and 
he dismisses the subject merely with the statement that the 
transformers must be so operated. It is generally known that 
there are certain conditions which must be met if this practice 
is to be successful. It is a good thing to have transformers 
connected in parallel of the same type and size, as then they 
can be expected to share the load evenly. But when it is nec- 
essary or desirable to connect transformers of different sizes on 
the same distributing circuit, more care is needed in order that 
certain of them may not be overloaded. The generally accepted 
condition for success is that all the transformers shall have 
the same regulation. 

The problem is, however, somewhat more complex than this 
In fact, operation 
of two transformers in parallel may be compared with the opera- 
Not only must they be 


designed for the same voltages, both primary and secondary, but 


simple requirement would seem to indicate. 
tion of two generators in parallel. 


their internal characteristics must be similar, and the constants 
of the connecting leads must be considered as well. On another 
page of this issue Mr. R. T. MacKeen discusses, in an interesting 
way, this subject, and shows how the suitability of different 
transformers for parallel operation can be determined. He 
reduces the matter to a simple basis, enabling any one to reach 
quickly a decision, not only as to the suitability of the appa- 
ratus for parallel working, but to predict what proportion of 
the total load each transformer will carry. The data required 
are generally furnished with the transformers, but when this 
is not the case they can be obtained easily by simple measure- 
ments. It should be borne in mind that the data used in these 
determinations must be that of normal operation—that is to 
say, with the transformers hot, a change in temperature might 
make a considerable change in the characteristics, and upset 
one’s calculations completely. 
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THE BURYING OF THE WIRES. 

Last week announcement was made that the American Tele- 
phone and Telegraph Company, cooperating with the Bell 
licensee companies, is laying a conduit line from Chester, Pa., 
to New-York city, in which a number of telephone cables wil! 
be placed. This line will supplement the overhead system 
and will also give further information on the operation of long 
buried lines. The work is exceedingly expensive, but is being 
done in order to avoid the interruptions due to storms which 
occur in some part of the country almost every winter. Over- 
head line construction has become more and more substantial, 
but it seems almost impossible to provide for the unexpected. 
The result is that hardly a winter passes but some point is prac- 
tically isolated from the rest of the country. 

Following shortly on the announcement of the telephone 
company, it was stated that the Western Union Telegraph Com- 
pany was also preparing plans for burying some of the most 
important of its lines. The average reader does not realize the 
importance of these announcements. To place the wires of 
either telephone or telegraph companies underground is enor- 
mously expensive, and at the same time it adds to the diffi- 
culty of obtaining successful operation. Except for the greater 
immunity from damage by storms, there ia little or no advan- 
tage in burying the wires where they cross country, but the 
greater security thus obtained is worth a large price. An all- 
important essential of these two methods of communication is 
reliability, and if this can be improved by placing the wires 
underground, at the same time without rendering the service 
poorer, a considerable expense will be warranted. In Europe, 
where distances are not so great, more in this direction has been 
done. In England, particularly, the British post office has 
adopted a policy of burying certain trunk lines, and at the 
present time has most of the larger cities connected with London 
in this way, thus ensuring continuity of service no matter what 
the weather may be. The latest statistics available regarding 
this work in the world were quoted in a recent address by Mr. 
John Gavey, on the occasion of his inauguration as president 
of the Institution of Electrical Engineers, of Great Britain. 
Mr. Gavey stated that at the end of the year 1902—the latest 
year for which figures were available—all systems reporting 
were operating 225,748 miles of underground telegraph wire and 
3,433,434 miles of aerial wire. This is a good showing for the 
telegraph, but that of the telephone is even better, doubtless 
because of the preponderance of city lines. Over one-third of 
the wire used for telephone communication ìn the world is under- 
ground, there being 2,530,000 miles of underground wires. The 
last census report on telegraphs and telephones in this country, 
covering the year 1902, showed that of the total miles of tele- 
graph wire, some 1,307,000, about 21,650 were underground. 
The telephone systems naturally made a better showing with 
2,370,000 miles of underground wire out of a total of 4,850,000. 

It seems probable that now that the work of laying under- 
ground trunk lines between a few important cities has been 
started that this service will be extended as rapidly as the con- 


ditions warrant. The work is not only expensive, but is 
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troublesome, due to the great distance between cities, and the 
This is 


more particularly true of the telephone than of the telegraph, 


difficulty of maintaining satisfactory communication. 


but Dr. M. I. Pupin’s invention of a loaded telephone line should 
aid materially in establishing satisfactory talking conditions. 
Probably before many years all of the larger northern cities 
will be safe from entire isolation by a severe storm. Further 
south there is less need for burying the wires. 

WATER-POWER DEVELOPMENTS. 

One of the interesting phases of the engineering work of the 
present day is the attention that is being paid to developing 
water powers. Every one seems to be particularly interested 
in this matter, and one can not take up an engineering paper, 
no matter to what branch of engineering it is particularly 
devoted, without finding a description of some interesting plant 
or, at least, a reference to some such undertaking. We seem 
at last to be appreciating these gifts of nature, and are at work 
on, or planning for, the development of those power sites that 
These 
developments are of particular interest to electrical engineers, 


we know of, and are seeking for others elsewhere. 


because were it not for the possibilities of electrical transrnission, 
comparatively few of our water powers would be of amy com- 
mercial value. By virtue, however, of the ease and economy of 
such transmission, every water power to-day has some value, 
except those which are most remote from any industrial centre. 

Possibly one reason why every engineer is so interested in 
water-power plants is because each water-power site presents a 
particular problem of its own. There is a certain available 
height, a variable flow of water, and an uncertainty regarding 
local conditions. Each situation must be studied carefully, 
because, in some respects at least, it differs from any other, 
and the equipment, in general, can not be standardized. As 
regards the electrical end, there is not so much choice, since 
the frequency and generally the voltage are pretty well stand- 
ardized; but as regards the hydraulic end of the plant, each 
situation generally calls for a new design. 

Then there is the interest which every one feels in turn- 
ing to practical use what has heretofore been allowed to go to 
waste. One somehow feels as though a water power is a special 
gift which can be turned to profitable uses without much 
expense; as though here is something which costs nothing, but 
if only developed will pay well. In a certain sense this is 
true, but as a general thing hydraulic plants are expensive com- 
pared with steam plants, and they are paid for in this way. 
On the other hand, a water power should be inexhaustible, and 
a coal mine must some day send up its last load. We should 
therefore all be interested in the preservation of our water 
powers in proportion as we are interested in their development 
as feats of engineering, and as we wish for a prosperous develop- 
ment of the country—that is to say, we have here certain 
physical advantages of which we should make the best use. Now, 
if these advantages are not taken care of, they will dwindle 
and may finally cease to be. They can be preserved for the 
benefit of future generations by proper protection of our forests 
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and watersheds. Already something has been done in this direc- 
It is a matter of 


interest to every body, not only to every user of electricity and 


tion, but much more remains to be done. 


to every one interested in manufactures, but to the public in 
general. Cheap power is of vital importance, and no matter 
how extensive or inexhaustible our fuel supplies seem to be, it 
is a matter of record that fuel of all kinds is becoming more 
Water power, on the other hand, should 
on; in fact, it should 
become cheaper, as improved methods of development are found. 


and more expensive. 
not become more expensive as time goes 


The general interest in water-power development is therefore a 
good thing. It should be encouraged, and an effort made to 
educate the public in some of the larger problems relating to it. 


ELECTRICAL REFRIGERATION. 

Electrical refrigeration, by which is meant the driving, either 
automatically or under supervision, of refrigerating machines 
by means of an electric motor, is becoming important in minor 
applications of electricity. Such applications will, in general, 
be limited to small refrigerating plants, as, for example, for 
hotels and for small cold-storage rooms. They are not intended 
to compete with the large cold-storage houses or ice-producing 
plants. Probable the features of these small plants which will 
appeal most to those who make use of them will be the doing 
away with the ice box and the nuisance which that involves. 
This feature alone is worth a good deal. Not only is the annoy- 
ance of bringing in the ice and packing it in the box serious, 
but the space taken up in this way and the undesirable moisture 
brought so close to the cold vault, where dryness is desirable, 
are bad features. Another advantage secured by means of the 
small refrigerating plant is the control which is thus obtained 
of temperature. With ice, one must take what he can get and be 
thankful, but with the motor-driven refrigerating machine, the 
temperature can be kept at any desired point; in fact, the 
machine may be made to take care of this automatically. This 
is certainly a development which will be thoroughly appreciated, 
and which will undoubtedly be put to greater and greater use. 
It is hardly necessary to call attention to the fact that the part 
which electricity plays here is merely that of furnishing a cheap, 
clean, convenient and ever-ready source of power. 

There are other ways in which the electric motor can be 
applied to household work. Electric power is now used in the 
most modernly equipped hotels for doing much that elsewhere 


is done by hand, and there is no reason why the principle should 
not be extended to the smaller establishment. One motor. could 
be arranged to do a great variety of work, relieving the house- 
keeper of much that requires exertion and leaving her only under 
the need of directing its operations. An electrically operated 
vacuum sweeper—that is to say, one which collects the dust 
from the floor without stirring it up in the air—would be a 
boon. The same motor could run a dish-washer, drive a sewing- 
machine, clean the silver, polish shoes, knead the bread, drive 
the meat-chopper, and, in fact, do anything which can be accom- 
plished by turning a crank. We have relieved the poor horse 
of some of his hardest city work. Let us now direct our atten- 
tion toward relieving the poor housewife of some of her most 
tiring and uninteresting occupations. 
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AUTOMOBILES. 

An encouraging sight to any one interested in Sanson: 
tion problems is a fine automobile such as may be seen now on 
the streets of a city; yet on watching a busy thoroughfare for a 
short time, one can not help wishing that there were more 
mechanically propelled vehicles and fewer of the old-fashioned 
horse-drawn type. It is true that the automobile is still some- 
thing of a novelty. The pleasure vehicle may yet be considered 
a fad, which means that those who are able are spending money 
for developing a machine which will benefit us all. They: are 
thus doing a public service. 

But it is not this type of machine that we at present have 
in mind. We are thinking rather of the commercial wagon— 
the mechanically propelled truck. Many advantages might be 
urged for these vehicles in city use—in fact, 80 many advantages 
were urged so vigorously a couple of years ago that one almost 
expected the horse to be driven from the city streets within a 
year or so. Of course, time is required to develop any new 
machine. Almost invariably the conditions of operation are 
different from those imagined. The weak part of the machine 
must be found out and the unnecessarily heavy parts must be 
identified. The successful type must come by a process of evolu- 
One can not say that the 
development of the automobile has been retarded—indeed, it 
seems to have made good progress. Yet the machines are not 
so common on the streets to-day that they pass unnoticed. It 
is possible that the placing upon the market of a greatly im- 
proved storage battery would accelerate the introduction of auto- 
mobiles. If so, it is to be hoped that this consummation may 
not be delayed much longer. To the man of the street, who 
merely sees the trucks in motion, and who does not know what 
it costs to operate them and keep them in serviceable condition, 
there seems to be a large number of successful types and he 


wonders why there are so many horse-drawn vehicles. 


tion, which, of course, requires time. 


We are doing much—or attempting to do much—toward 
keeping the city air clean, although this naturally renews itself; 
but as regards city streeta, we do nothing toward preventing 


their soiling. Certain of the larger cities have organized street- 
cleaning departments for cleaning up the mud and dirt after 
it has been distributed, but we do nothing toward preventing 
this distribution. It is a common thing to see persons scattering 
fruit skins or paper when they wish to be rid of them—a prac- 
tice which would not be tolerated in the principal cities of 
Europe. 

The automobile is a particularly cleanly vehicle, and its use 
in cities should be favored. For example, Manhattan Island is 
entirely surrounded by water, and on all sides of it are important 
cities, which act as door-mats to cleanse the wheels of vehicles 
and the feet of persons coming to the larger town. One might 
expect, therefore, that a city situated thus fortunately would 
have particularly clean streets, yet a large force of men is 
required in order that they may be kept reasonably free from 
dirt. If one may not burn soft coal indiscriminately, thus dis- 
tributing a minutiae of dirt in the air, why should another be 
free to soil the streets as he pleases? Either restriction in one 
case is unjust, or there is need for more regard for the public 
streets. Toward keeping the streets clean the use of automobiles 
is helping. 


810 


THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER X. 
OTHER PROPERTIES OF THE RADIATIONS. 


We have already studied a number of the 
properties of the several kinds of radia- 
tions, and have compared the one with the 
other. We shall now take up certain spe- 
cial properties of the several kinds of 
radiations sent out by radium. 


THE SELF-LUMINOSITY OF RADIUM COM- 
POUNDS. 


While the comparatively pure radium 
salts give out only a little light, radium 
salts which contain a large amount of 
barium are strongly self-luminous. This 
tact was observed by the Curies. The de- 
hydrated, dry halogen compounds of 
radium are especially self-luminous. 
While the self-luminosity can not be per- 
ceived in ordinary daylight, it can be seen 
by gaslight. The light is sufficiently in- 
tense to enable one to read in a dark 
room. The self-luminosity comes from 
the entire mass of the radium salt, and 
not simply from the surface. In the pres- 
ence of moist air the salt loses a large 
amount of its self-luminosity, but this is 
again regained on drying the preparation. 
The self-luminosity persists for a long 
time. Specimens preserved for years in 
the dark still continue to be self-luminous. 
Mme. Curie points out that the color of 
the light emitted from strongly radio- 
active preparations changes with time. 


It becomes more violet and decreases in 


intensity. The original intensity and 
color are regained by recrystallizing the 
salt from water. The luminosity of the 
radium salt is apparently independent of 
temperature. Solutions of radium salts 
are slightly self-luminous. The crystals 
in such a solution are more strongly self- 
luminous than the solution, and can be 
seen by the light which they emit. 

Mme. Curie points out that radium ts 
the only substance known that is self- 
luminous. It will be remembered that 
radium is the only substance known that 
has the power to charge ttself electrically. 
FLUORESCENCE PRODUCED BY RADIUM 

SALTS. 


That salts of radium are capable of pro- 
ducing fluorescence in certain substances 
has already been mentioned. This was 
first discovered by the Curies. It was 
subsequently studied by others, and es- 
pecially by Becquerel. The radiations 
were allowed to fall on a number of sub- 
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stances in the form of powder, which were 
found to be fluorescent or phosphorescent. 
Thus, the diamond, ruby, the sulphide of 
calcium, zine sulphide, barium plati- 
nocyanide, and a number of other sub- 
stances have been tested. 

It may be said in general that those 
substances that fluoresce in ultra-violet 
light, are rendered fluorescent by radium. 
The action of the radium is, however, not 
the same as that of the X-ray in producing 
fluorescence. Certain substances fluoresce 
when exposed to the X-ray, that do not 
show any fluorescence in the presence of 
radium, and vice versa. 

Paper, cotton, as well as certain varie- 
tes of glass fluoresce in the presence of 
radium. This is especially true of Thurin- 
gian glass. Under the action of radium 
the glass that fluoresces becomes colored 
violet to brown. When the glass has be- 
come colored its power to fluoresce is 
diminished. If the glass which has become 
colored and has lost its power to fluoresce 
is heated, the color is lost and the fluor- 
escing power is again regained. Barium 
platinocyanide is the best substance with 
which to study the fluorescent action of 
radium salts. It makes the most satis- 
factory fluoroscope, especially for the 8 and 
y rays. It flouresces when two metres 
from active radium. 

Zinc sulphide, as we have seen, is also 
rendered fluorescent by the radium rays. 
It is especially sensitive to the action of 
the a rays, where it shows the characteristic 
scintillations in the spinthariscope. The 
B rays also produce fluorescence in zinc 
sulphide. It has already been mentioned 
that the diamond becomes fluorescent in 
the presence of radium, and can thus be 
distinguished from the imitation. 

While all three kinds of rays produce 
fluorescence, the a rays, on the whole, are 
the most active. This can be seen by in- 
terposing between the radium and the 
fluorescent screen a thin piece of metal 
foil or of paper which will cut off the 
a particles. The B and y rays can also 
produce fluorescence, especially in screens 
of barium platinocyanide. Their power 
to produce fluorescence is, however, much 
feebler than that possessed by the a par- 
ticles. 


RADIUM INCREASES THE CONDUCTIVITY OF 
DIELECTRICS. 


The property of radium to ionize a gas 
and render it a conductor has already been 
repeatedly mentioned. A good qualitative 
method of demonstrating this power is the 
following: Take an induction coil and 
place the discharging points just so far 
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apart that a spark will cease to pass. Then 
place a glass tube containing a few milli- 
grammes of an active radium salt between 
the two points. The discharge will take 
place at once. This is due to the ionization 
of the air between the terminals by the ra- 
diations from the radium. In the above case 
most of the ionization is produced by the 
y rays, since most of the a and £ rays are 
cut off by the glass. If the radium salt 
were placed in an open vessel so as to 
secure the ionizing effect of the strongly 
ionizing a rays, the conductivity of the 
gas would be still more increased. 

The conductivity of a number of liquid 
non-conductors is very considerably in- 
creased by exposing them to the radium 
radiations. Thus, a number of our best 
liquid insulators acquire a measurable 
conductivity under the influence of the 
radiations from radium. This applies 
to carbon disulphide, petroleum, ether, 
liquid air, vaseline, oil, ete. 

It would seem that this ionization in 
liquids was produced mainly by the y 
radiations, since similar results are ob- 
tained when the liquids are exposed to X- 
rays, with which, it will be remembered, 
the y rays are closely allied. Similar re 
sults have been obtained with certain solid 
dielectrics. Thus, paraffine exposed to the 
radiations from, radium acquires some con- 
ductivity. The ionization produced in the 
paraffine, as well as in the liquid non- 
conductors, is probably due mainly to the 
more penetrating rays from radium. 


CHEMICAL EFFECTS PRODUCED BY THE 
RADIOACTIVE SUBSTANCES. 


The crystalline halogen salts of the 
alkalies—the chlorides, bromides, etc., are 
colored by radium radiations as by cathode 
rays. The Curies found that glass and 
porcelain became colored when exposed to 
radium. A violet or brown color appears 
in the glass, which persists after the re- 
moval of the radium. Glass which has 
heen exposed for a considerable time to the 
action of radium becomes darkened. This 
is true of all glasses, whether lead is pres- 
ent or not. l 

Mme. Curie subjected a number of 


glasses of known, but widely different com- 


position, to the action of the radium radia- 
tions, and concluded that the coloration 
was due to the presence of the alkali metal 
in the glass. Salts of the alkali metals 
themselves showed more vivid coloration, 
and a greater variety of colors than the 
different glasses that were studied by 
Mme. Curie. 

The most probable theory as to the cause 
of the coloration in glass, is that the radia- 
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tions from radium liberate the alkali 
metals, which then form a solid solution 
in the glass. 

Radium transforms oxygen into ozone, 
which can be detected by its odor. This 
is due to the a and £ rays, since, when 
these are cut off no ozone is produced. To 
understand what this transformation really 
means, we must ask the question what 1s 
the real difference between oxygen and 
ozone? The older text-books state that 
the difference in the properties of oxygen 
and ozone is to be referred to the fact that 
oxygen contains two atoms in the molecule, 
and ozone three. It is obvious that this 
explains nothing, except the difference be- 
tween the mass of the atom of oxygen 
and the mass of the atom of ozone. The 
chemical and physical properties, in gen- 
eral, of substances cannot be explained on 
any material bases. To gain any rational 
conception of them we must take into ac- 
count the energy relations and conditions 
that exist in the substance in question. 

It is a simple matter to prove that the 
real difference between the properties of 
oxygen and ozone is due to the different 
amounts of tntrinsic energy contained in 
their molecules. If we burn carbon in 
oxygen or in ozone, the same end product 
—carbon dioxide is obtained. If oxygen 
and ozone contain different amounts of 
intrinsic energy, there will be different 
amounts of heat liberated when the 
same amounts of carbon are burned in 
the two gases; since the amount of heat 
liberated in any case is the thermal ex- 
pression of the difference between the in- 
trinsic energy of the system before a re- 
action has taken place, and after the re- 
action is completed. 

If we burn a given weight of carbon in 
ozone, more heat is liberated than when we 
burn the same weight of carbon in oxygen. 
Since the same amounts of carbon dioxide 
are formed in the two cases, we must con- 
clude that ozone contains more intrinsic 
energy than oxygen, and any differences in 
the properties of these two allotropic modi- 
fications of the same element, are to be 
referred to the different amounts of in- 
trinsic energy contained in their molecules. 
Radium, then, adds energy to oxygen, 
transforming it into ozone, and this is ac- 
complished mainly by the a and £ rays. 
This is in keeping with our knowledge of 
the radiations given off from radium, since 
most of the energy is contained in the a 
particles. According to Becquerel, radium 
radiations can also transform white phos- 
phorus into red. 

Radium -compounds undergo changes 
themselves under their own radiations. 
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When the method of separating radium 
from pitchblende was under discussion, it 
was pointed out that crystals of radium 
chloride with which barium chloride was 
mixed, while colorless when first formed, 
became quickly colored. The color is lost 
by recrystallizing the salt. The coloration 
produced by the radium salts extends more 
deeply into the substance than that caused 
by the cathode rays. 

It has already been mentioned that the 
radiations from radium affect a photo- 
graphic plate. This is, of course, due to 
a chemical action on the silver salt on the 
photographic plate. Polonium acts on a 
photographic plate only when the plate 
is brought very near to the substance. 
This is due to the fact that polonium 
gives out only a rays, which have weak 
photographic action; and further, are 
largely absorbed by a layer of air, even a 
few centimetres in thickness, 

Radium, however, acts at much greater 
distances on a photographic plate. It 
produces a marked impression at a dis- 
tance of several feet, even when the 
radium is enclosed in a glass tube, which 
cuts off all of the a rays, and some of 
the B. We have seen that it is the y rays 
that are especially active photographically. 
It has been found that the best radiographs 
are produced by the y rays alone. 


PHYSIOLOGICAL ACTION OF THE RADIUM 
RADIATIONS. 


Fairly active radium is capable of pro- 
ducing burns or wounds when brought 
near the skin, that are both painful and 
slow to heal. The skin is first inflamed 
and reddened, and may actually be 
blistered if exposed for a sufficient length 
of time close to an active preparation of 
radium. 

The action of the radiations from 
radium upon certain diseases of the skin 
such as Lupus has been tested, and ap- 
parently has yielded good results in the 
hands of the dermatologist. It has also 
been claimed to have produced wholesome 
effects upon cancerous tissue, especially in 
the early stages. Whether it is really 
capable of curing this disease remains to 
be seen. It is certainly true that the 
radiations from radium are more pene- 
trating than ultra-violet light or X-rays, 
which have been shown to have certain 
curative properties. They can, therefore, 
penetrate more deeply into the tissue, and 
might give better results. | 
_ An interesting physiological experiment 
has been described by Gietel, and carefully 
studied by Himstedt and Nagel. If a prepa- 
ration of radium is brought near the closed 
eye in a dark room, a sensation of light is 
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produced. This is due to the fluorescence 
produced within the eye itself by the 
radium, the lens and retina being 
strongly fluorescent under the action of 
the B and y rays. This sensation is ex- 
perienced even by the blind, if the retina 
is intact. The B and y rays are the active 
agents in producing this sensation. 

Aschkinass and Caspari have shown that 
the radiations from radium also diminish 
the activity of certain bacteria. 

The physiological action of radium is 
due mainly to the a and £ rays. These 
are cut off by placing the radium salt in 
a metal box—especially in one of lead. 
This precaution should always be taken 
when active preparations of radium are 
being used. 


The Chicago Electrical Show. 

Space in the Chicago electrical show, un- 
der the direction of the Electrical Trades 
Exposition Company, to be held in the 
Coliseum, Chicago, January 15 to 27, is 
being rapidly taken. Nearly one-half of 
the available 38,000 square feet, it is 
announced, has been assigned. ‘The re- 
vised list of firms contracting for space 
to date is reported as follows: 

American Steel and Wire Company, 
Monarch Electric and Wire Company, 
Guarantee Electric Company, J. L. 
Schureman Company, Roth Bros. & 
Company, Swedish-American Telephone 
Company, Reynolds-Dull Flasher Com- 
pany, American Electric Company, Haller 
Machine Company, Electric Appliance 
Company, I. A. Bennett, Osburn Flexible 
Conduit Company, Electric Storage Bat- 
tery Company, Chicago Edison Company, 
Electro-Dynamic Company, Federal Elec- 
tric Company, Overbaugh & Ayers Manu- 
facturing Company, Peru Electric Manu- 
facturing Company, H. T. Paiste Com- 
pany, Sam. J. Gorman & Company, C. 
H. Thordarson, Central Electric Com- 
pany, Miller Anchor Company, Crocker- 
Wheeler Company, Universal Electric 
Storage Battery Company, Mark Manu- 
facturing Company, H. E. Cobb, Geo. W. 
Conover, Oliver Manufacturing Company, 
Western Electric Company, Sprague Elec- 
tric Company, Vesta Accumulator Com- 
pany, J. Lang Electric Company, Crane 
Company, Krantz Manufacturing Com- 
pany, Chicago Battery Company, Chi- 
cago Pneumatic Tool Company, Safety 
Armorite Conduit Company, Safety In- 


sulated Wire and Cable Company, General 


Electric Company, Fort Wayne Electric 
Works, W. H. Schott, Vim Company, Tele- 
phony Publisning Company, Automatic 
Electric Company. 

The competition among the art insti- 
tute students for the prizes offered for the 
three best posters suitable for a show of 
this kind has developed some striking re- 
sults. 


812 


BOOK REVIEWS. 


“Fowler’s Mechanical Engineer's Pocket 
Book.” 1906 edition. Edited by William 
H. Fowler. Manchester, England. Scientific 
Publishing Company. 516 pages. 4 by 6 
inches. Diagrams. Price: leatherette with 
red edges, ig. 6d.; post free, 1s. 9d. Leather 
with gilt edges, 2s. 6d.; post free, 2s. 9d. 

This convenient year book, which is 
brought up to date annually, contains a 
good deal of useful information, in con- 
venient form, for the mechanical engineer 
and machinist. In addition to the usual 
tables, which are essential to any one 
using the English systems of weights and 
measures, brief descriptions of funda- 
mental physical laws are given, and de- 
scriptions of machinery. Instructions 
for adjusting machines and estimating 
their performance are included, as well 
as tables of standard dimensions for 
machine parts, and useful information on 
other subjects which should be found in 
a book of this character. 


“La Séparation Electromagnétique et Elec 
‘trostatique des Minerals. Désiré Korda. 
Paris. L’Eclairage Electrique. Paper. 220 
pages. 6'% by 10 inches. Illustrated. Price, 
6 francs. 

In this book the author gives his experi- 
ence in the use of electromagnetic sepa- 
rators, and he does more: he describes the 
general use of such apparatus, whether 
it be of the electrostatic or electromagnetic 
type. He discusses the theory of its opera- 
tion, and describes the various machines 
which have been devised for this purpose. 
He also takes up, somewhat in detail, the 
design of electromagnetic separators, going 
into the physical principles as far as is 
necessary, and giving the requisite mag- 
netic data. Following this part of the 
work, descriptions are given of about a 
dozen installations of magnetic sepa- 
rators in Kurope and America. The book 
concludes with two chapters, one dealing 
with the preparatory work which must be 
done on the material to be treated before 
it is passed through the separator, and 
the other on paramagnetic substances. 
The book forms a complete treatise on the 
use of ore concentrators of the types 
mentioned. 


“Fowler’s Electrical Engineer’s Year 
Book and Directory of Light, Power and 
Traction Stations.” 1906 edition. Man- 
chester, England. Scientific Publishing 
Company. 643 pages. 4 by 6 inches. 
Tables and diagrams. Price: leatherette, 
ls. 6d.; post free, 1s. 9d. Superior binding, 
gilt edges, 2s. 6d.; post free, 2s. 9d. 


This is a handy little book for the elec- 
trical engineer. It contains the usual 
tables of electrical constants and formule 
of electrical quantities. Methods of 
measuring electrical values and the use 
of certain instruments are described in 
a satisfactory way. The physical laws 
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necessary for understanding electrical 
apparatus are briefly discussed, and their 
application to practical devices is shown. 
Different types of electrical machines are 
described, and the methods for adjusting 
and testing them. The present book has 
been brought vp to date by the addition 
of a section dealing with the designing 
of alternators, and another on the sub- 
ject of steam turbines and turbo-gen- 
erators. Some information is given re- 
garding the power and cost of electrical 
distribution, which will be useful to 
British users, as should also the list of 
power stations in London and the prov- 
inces which is appended. ‘The latter gives, 
in complete tabular form, a summary of 
the equipment of each station. 


“Principles of Electric Power for Me 
chanical Engineers.” A. H. Bate. New 
York. Spon & Chamberlain. Cloth. 204 
pages. 5 by 7% inches. Illustrated. Sup- 
plied by the ELECTRICAL REVIEW at $2. 


Mr. Bate has endeavored here to dis- 
cuss,.in a simple and clear way, the prin- 
ciples of electrical machinery, and to show 


how they are applied in practice and the 


machines themselves adapted to practical 
conditions. He has succeeded in discuss- 
ing the subject in a clear, understandable 
manner. He does not attempt to explain 
why electric currents and magnets behave 
as they do, nor what electricity is, but 
devotes his entire efforts to showing what 
they do, and how the machine works. The 
title of the book is, perhaps, slightly mis- 
leading, for in this country, at least, a 
mechanical engineer is expected to have 
a fair grasp of physics and to know some- 
thing about fundamental electrical laws. 
To one who has this knowledge, the 
method of treatment would appear, per- 
haps, too elementary, but to the machin- 
ist, or the man who has not had the ad- 
vantage of several years’ instruction in 
physics, Mr. Bate’s method will appeal. 
He avoids all but the simplest mathe- 
matical processes, and treats the subject 
so that it is easy.to read. He starts first 
by describing the actions of magnets and 
currents, and thus develops a simple two- 
part, one-coil motor. From this he shows 
how a multiplication of coils improves 
the operation of the machine, and thus 
develops the motor as it stands to-day. 
The method of dealing with magnetic 
principles is simple, the hydraulic an- 
alogy and the idea of a leaky medium 
being employed, which, perhaps, for the 
purposes of this book, is the best way. 
From a description of the principles of 
construction the author passes to the de- 
tails, but does not waste much time here. 
He discusses more fully the methods of 
motor control, showing how constant 
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speed and variable speed are obtained with 
machines of different types. Distribut- 
ing systems are dealt with in a short 
chapter, and the proper methods of instal- 
lation- so as to meet the requirements 
of the British Board of Trade are de- 
scribed. The cost and advantages of elec- 
tric power are referred to briefly, and a 
table is appended, giving about 160 ex- 
amples of the requirements for various 


kinds of machinery. With a book as ele- 
mentary as this, the author can not carry 
his readers very far, nor do more than 
take up the elementary considerations: 
but so far as it goes, it is well prepared 
and covers the ground satisfactorily, 


Death of Charles Cuttriss. 

The announcement of the tragic death 
of Charles Cuttriss, chief electrician of the 
Commercial Cable Company, will bring 
great sorrow to a wide host of acquaint- 
ances and friends. Mr. Cuttriss had been 
very ill for some time, suffering from ma- 
larial fever, and quite recently his ill- 
ness took such a severe turn that he was 
confined to his apartments at 2299 
Seventh avenue, New York city. It is 
understood that Mr. Cuttriss attempted 
to make ready to keep a business engage- 
ment down-town on the afternoon of Sat- 
urday, November 18. He was unable to 
rise, however, and his devoted wife hast- 
ened to call a physician for consultation. 
It is thought that during a moment of 
mental aberration, due to absolute des- 
pondency, Mr. Cuttriss was prompted to 
fire the shot which so tragically ended his 
life. Mr. Cuttriss was for many years a 
leading figure in the development of the 
Commercial Cable Company. He took a 
very prominent part in the laying of the 
new Pacific cables, and stood very high 
in the esteem of the company and his 
associates. He was admired and respected 
for many genial and attractive qualities. 

Mr. Charles Cuttriss was born at Bed- 
ford, England, and was fifty-six years old. 
He was a graduate of the University of 
Glasgow, Scotland, and a pupil of Lord 
Kelvin. He joined the French-Atlantic 
Cable Company in 1869, and remained 
at Duxbury, Mass., until 1884. He was 
connected with the early experiments of 
Lord Kelvin’s siphon recorder, in which 
he introduced several improvements, one 
of which was the electromagnetic vibrator. 
He devised an arrangement for neutraliz- 
ing earth currents on cables, and invented 
a system of automatic transmission which 
has proved most successful; also an au- 
tomatic firealarm, which gave warning 
on the rising of the temperature of a 
room, and also of the escape of gas. He 
was an expert mechanician. In 1884 he 
joined the Commercial Cable Company’s 
service as its chief electrician. He leaves 
a widow and four children. His remains 
were interred at Duxbury, Mass. 
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Les Clées-Yverdon Hydraulic 


tions which have been erected in 
Switzerland for supplying electric 
energy over a wide extent of territory, none 
is more worthy of interest than the Les 
Clées-Yverdon plant, seeing that at the 
present time it is one of the most impor- 
tant in the country, owing to the flourish- 
ing industrial condition of the region 
which it supplies and also to the diversity 
of the application of electric power. 
Switzerland is one of the countries 
where smal] industries of different kinds 


A MONG the numerous hydraulic sta- 


By C. L. Durand. 


number of large factories, where it could 
be carried on more cheaply. The intro- 
duction of electric power came just at the 
right moment to combat this tendency and 
to prevent a large number of persons from 
being thrown out of employment. The 
first condition was to find a source of 
power at a low cost, and in the present 
case the falls of the Orbe river, a rapid 
mountain stream, proved quite sufficient 
to supply a large amount of power 
throughout the region. 

The stream rises in the lake of Joux, 
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have disappeared from the industrial cen- 
tres of Yverdon, Baulmes, Grandson, 
Sainte Croix and all the other localities 
which the electric plant supplies. 

The large repair shops of the Jura- 
Simplon Railroad at Yverdon are now 
using electric motors, as well as all the 
machine shops, brickworks, foundries and 
wood-working factories throughout the 
region. Besides, the possibility of secur- 
ing a cheap motive power led to the estab- 
lishment of a large cement factory at 
Baulmes, which alone uses some 200 horse- 
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have become greatly developed. As an 
instance of this we may remark the indus- 
tries in the two villages of Sainte Croix 
and Auberson, which are situated in the 
high valley of the Jura at an altitude of 
3,200 feet above the sea level. These lo- 
calities are widely known for the manu- 
facture of music-boxes, and this is essen- 
tially a domestic industry, like many others 
which are carried on in the Jura region. 
But the high price of coal and conse- 
quently of motive power, threatened to 
prevent the small industry from develop- 
ing and to centralize the work in a certain 


first running in a subterranean course, 
then proceeding through a narrow valley 
and flowing into the lake of Neuchatel. 
The Joux lake forms a large reservoir and 
serves to keep the supply of water con- 
stant. The concession for the hydraulic 
plant was awarded by the government to 
the Les Clées company, on condition that 
the power should be supplied to the sur- 
rounding region at a low rate. This con- 
dition has been carried out, and we find 
that electric power has driven all its com- 
petitors out of the field, for at present all 
the steam engines, gas and petrol motors 


power. It is interesting also to observe 
the numerous applications of electric mo- 
tors in all the branches of the small indus- 
tries and their introduction into the family 
workshops which form one of the features 
of the Swiss region. This extension no 
doubt comes from the fact that the electric 
motors can be easily adapted to operate all 
kinds of machines. 

In order to operate a system of this 
kind under the best conditions of cheap- 
ness and security, the company decided 
upon the three-phase current with a com- 
mon primary circuit for the lighting and 
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power, and a secondary circuit which is 
partly in common and partly separate for 
the two. This solution was proposed by 
the Oerlikon Company, which was charged 
with the electric outfit of the plant, and 
it proved quite possible to carry out, owing 
to the use of three-phase motors provided 
with starting resistances, and thus the 
motors have but little effect upon the light- 
ing circuits. 

One of the engravings shows the hy- 
draulic work which has been carried out 
upon the Orbe river. A dam has been 
erected here at a point somewhat to the 
south of the village of Ballaigues. A 
masonry construction is used entirely in 
the dam. From the basin, which is formed 
above the dam, the water is led down to 
the turbine station, following along the 
slope of the mountain, partly in a tunnel 
and partly in a vaulted canal. The total 
length of the intake canal is 3,600 metres. 
It is provided with ten openings along 
its course to allow of cleaning it out, and 
an overflow has been established at the end 
of the canal. Ata point above the turbine 
house a penstock of sheet steel, 1.2 metres 
in diameter, leads down to the machines. 
The basin which lies above the dam is at 
an altitude of 619.5 metres, while the sta- 
tion lies at an altitude of 571 metres, thus 
giving a total head of water of 48.5 me- 
tres. After deducting for friction losses, 
there remains an effective head of water 
equal to forty-five metres. The Les Clées 
plant is laid out for a flow of water 
corresponding to four cubic metres per 
second, making some 2,400 horse-power 
for the present fall, or a net figure of 1,800 
horse-power on the turbine shafts. 

The freshets which occurred in 1899 
made it necessary to carry on some further 
work on the hydraulic construction of the 
plant. During that year there was an ex- 
ceptional high water, and on February 
14 the turbines were flooded and the dyna- 
mos were partially submerged. During 
this time it was the dam which suffered 
most, and it was partly destroyed and had 
to be reconstructed. In this case the foun- 
dations were replaced by a bed of large 
rocks covered with an eighty-centimetre 
layer of concrete having a series of I-beams 
sunk in it. To prevent the flooding of the 
dynamo building, a large overflow gate 
was provided in the main canal, by which 
the water could be sent directly into the 
Orbe by means of a second canal. Since 
this construction was carried out there has 
been no trouble in the working of the 
plant. 

The hydraulic station containing the 
turbines and dynamos has been established 
on the right bank of the Orbe, at a point 
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near the bridge which leads to the village 
of Les Clées. The soil at this point is 
formed of marl for the most part, so that 
in order to give the proper security for 
the foundations the whole surface which 
was to be covered by the buildings had to 
be prepared in the first place by a layer of 
concrete some sixty centimetres thick. 
This in turn was strengthened by a series 
of I-beams twenty centimetres in height. 
The beams are disposed in two horizontal 
layers placed one above the other; the 
beams of the upper layer are laid across 
the lower set at right angles to them. The 
foundation which is thus constructed was 
found in practice to be sufficiently solid, as 
when the building was placed upon it it 
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citer circuits, but since then it has been 
enlarged in order to handle the new groups 
which have been placed in the station. At 
the other end of the building is a second 
annex which contains the quarters for the 
personnel of the station. 

The turbines have been furnished by 
the Swiss firm of Piccard, Pictet et Cie, of 
Genoa, which has supplied a large number 
of the hydraulic plants in this region. As 
the turbines have a horizontal shaft, it is 
necessary to place them at several metres 
above the level of the offtake canal, ac- 
cording to the usual practice, so as to 
avoid all danger of flooding the machines. 
It was desired to lose as little of the fall 
between the turbines and the lower water 
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only sunk about four centimetres, and this 
was uniform throughout. 

One of the engravings gives a view of 
the main dynamo room, showing the tur- 
bine groups which have now been put in 
place. The main hall measures twenty- 
six metres long and ten metres wide. It 
is laid out to receive six direct-coupled 
turbine groups of 300 horse-power each, 
having alternators of the horizontal shaft 
pattern. The dynamo room is provided 
with a five-ton crane for handling the 
machines. A separate room at one end of 
the main hall contains the switchboard. 
At first the switchboard was designed to 
take care of four alternators and the ex- 


level as possible, and for this purpose the 
constructors decided to use a draft tube of 
the Jonval pattern, which descends from 
the turbine and has its mouth a few centi- 
metres below the water level. This tube 
is always filled with water, and owing to 
its weight it gives an aspirating effect 
upon the wheel, so that the part of the fall 
which lies under the turbine is utilized 
just as if the latter had been placed at the 
lowest point of the fall. For these reasons 
the turbines were built on the centrifugal 
horizontal shaft and aspiration type by 
the Piccard firm. This form of wheel has 
the advantage of working with a high 
efficiency in spite of the variations in the 
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height of the fall. Between the directing 
vanes and the running wheel of the tur- 
bine is placed a device which serves to reg- 
ulate. the flow of water, in the shape of a 
cylindrical ring working between the dis- 
tributor and the revolving wheel of the 
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the turbine. A centrifugal ball-governor 
is used to control the speed, and in actual 
operation the number of revolutions is 
kept very close to the normal even should 
the load vary considerably. In the Les 
Clées plant an improved form of hy- 


THREE-PHASE INDUCTION Motor, SHOWING COLLECTING RINGS AND LEVER FOR SHIFTING 
BRUSHES OFF THE RINGS AFTER STARTING. 


turbine, but is so designed that it does 
not press upon either the fixed or the 
movable wheel. The regulation of the 
water supply can be obtained with this 
device either by hand or automatically, 
thus adjusting the water delivery to the 


draulic motor has been employed. It is 
based upon the same general principles as 
the type which is generally used in the 
European stations, but it has the advan- 
tage of working perfectly even when the 
water is muddy and the pressure is low, 
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revolving wheel by the ring which acts as 
a revolving shutter or cut-off. In practice 
a hydraulic motor is generally used to con- 
trol the movement of the ring, and the 
motor, consisting of two opposed hydraulic 
pistons which work the device back and 
forth, is operated from the main shaft of 


which is not always the case with the 
ordinary hydraulic motor. 

The turbines are connected to the alter- 
nators by a flexible shaft-coupling device 
on the Zoddel system, formed of two discs 
mounted one upon the turbine shaft and 
the other opposite to it on the alternator 
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shaft. The two discs are connected to- 
gether by an endless leather belt. The 
elasticity of this form of coupling allows a 
slight displacement of the axes of the 
dvnamo and the turbine without prevent- 
ing the dynamo from working regularly, 
and the transmission of the power from 
the turbine takes place under the normal 
conditions. This system of coupling serves 
at the same time as an insulation between 
the turbine and the alternator, so that the 
latter may be entirely insulated from the 
ground. This is an important point in 
stations of this kind, which are exposed to 
atmospheric influences to a great degree. 
The alternators, which will be ob- 
served in the general view of the dynamo 
room and also in the plan view of the 
building, have been constructed for the 
present plant by the Oerlikon Company, 
of Zurich. The station contains six tur- 
bine and dynamo sets which are all of the 
same capacity, or 300 horse-power. The 
alternators are of the three-phase type, 
and deliver a current of 5,200 volts at a 
frequency of fifty cycles. The phases of 
these machines are connected on the star 
system. The alternators of the Les Clées 
plant are built on the inductor type. The 
armature is formed of a cylindrical cast- 


Ling made in two pieces and bolted to- 


gether, which forms the main body of 
the machine, and carries on the inner side 
a pair of rings built up of laminated 
iron. Each of the laminated rings is 
provided with forty-two slots in which are 
lodged twenty-one coils. Each of the ar- 
mature coils contains thirty-two turns of 
copper wire. Between the two armature 
rings is placed the inductor or field coil, 
which is made up of 480 turns of a 5.5- 
millimetre copper wire. The sectional 
view of one of the alternators shows the 
disposition of the field and armature and 
also of the inductor or revolving part of 
the machine. The latter consists of a set 
of revolving poles which do not carry a 
winding, but serve to complete the mag- 
netic circuit as usual between the field 
and armature. As will be observed in the 
machine lying in the foreground of the 
general view, the movable part is formed 
of a steel cylinder or hub, carrying two 
series of seven polar projections. The pole- 
pieces are built of laminated steel, and are 
fixed to the hub by bolts. At the outer 
end of the alternator will be observed 
the small two-pole exciter which it carries, 
and each machine has its own exciter. 
The switchboard for the alternators 
and the exciter circuits is placed in a 
separate room or annex opening into the 
main dynamo room, as will be noticed in 
the ground plan of the building. The 
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three-phase current is led from the alter- 
nators by cables to the switchboard. All 
the cables, which are mounted upon double 
porcelain insulators, are lodged in con- 
duits under the floor of the station. The 
switchboard, in the first period of operat- 
ing the station, had seven white marble 
panels for the main current and seven 
panels for the exciters. Afterward as 
the current supply of the station increased 
there were added five panels of each kind 
to the above number, and the annex kad 
to be enlarged accordingly. The marble 
panels are mounted in frames of angle- 
iron, with a wood facing. Two doors 
give access to the space which lies be- 
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of instruments for the exciter, including 
the rheostat. In the centre of the board 
is a panel which carries the high-tension 
voltmeters, the totalizing ammeters of 
each line and the relays for the automatic 
regulation. There is also a switch which 
allows of coupling in parallel the two 
feeder lines of Sainte Croix and Yverdon, 
should a single machine be sufficient to 
give all the current for these two cir- 
cults. 

An additional part of the switchboard 
carries the apparatus which are needed 
for lighting the station itsclf and the 
village of Les Clées (at 120 volts), and 
for supplying the motor of a sawmill 
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four wires. The second distribution line 
runs from the station to Champs, Baul- 
mes and Sainte Croix l’Auberson. The 
first two sections of the line have seven 
wires each, while the last section ending 
at Sainte Croix has four wires. As the 
energy which is taken by the lime and 
cement factory at Baulmes is quite vari- 
able, it was found best to run a special 
line of 7.5 kilometres from the station 
for this purpose, and thus avoid any 
fluctuations in the lighting circuits. The 
map indicates the general disposition of 
the circuits throughout the region which 
the Les Clées plant supplies with current. 
One of the engravings shows the method 
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hind the switchboard. The instruments, 
switches and other apparatus, as well as 
all the conductors of the board, are 
mounted upon double porcelain insu- 
lators. For each of the alternators there 
is a double-throw switch, allowing it to 
be placed upon one or the other set of 
bars. The handles of the switches, etc., 
are placed on the front side of the switch- 
board and are well insulated. Each of the 
machines has a panel for operating it. 
The panel carries a main switch, a chang- 
ing-switch, an ammeter and a voltmeter. 
The latter is branched upon the second- 
ary of a small transformer, as usual. 
On the secondary circuits of these trans- 
formers are also placed the phase-lamps. 
Each of the machine panels carries a set 


near by; also for a line running to the 
cement factory of Baulmes. Behind the 
switchboard are two chambers. The first 
contains the rheostats, switches and fuses 
of the machines and the voltmeter trans- 
formers, while the second contains the 
fuses for the feeder lines and the light- 
ning arresters. 

The primary distribution lines at 5,200 
volts, which start from the Les Clées 
station, are as follows: the main line 
between Les Clées and the towns of 
Yverdon and Grandson includes one sect 
of overhead feeders between the station 
and Champs des Bois, having eight wires. 
one line from the latter point to Yverdon 
consisting of seven wires, and a third sec- 
tion from thence to Grandson, having 


of mounting the poles and the high-ten- 
sion lines, which run through a moun- 
tainous region for the most part. The 
wires are mounted on double porcelain 
insulators and are carried upon poles 
which are capped with an iron point 
connected to ground. The average dis- 
tance between the poles of the overhead 
lines is forty metres. However, in some 
places where the lines are obliged to pass 
over a gorge, there are at least 300 metres, 
and sometimes 320 metres, between the 
two supports. 

The total length of the high-tension cir- 
cuits of the Les Clées system is about 
sixty-eight kilometres, or forty-two miles, 
and the total length of copper wire in 
these lines is 386 kilometres (240 miles), 
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which gives a weight of copper equal to 
9,416 kilogrammes, or over ten tons. In 
the whole system there are 1,478 poles 
and 8,232 insulators. The low-tension 
circuits figure for a length of 48.5 kilo- 
metres, or a length of wire equal to 204 
kilometres and a weight of fifty-two tons. 

The transformers which supply the 
secondary mains in the different locali- 
ties of the region are placed in stations 
consisting in most cases of small masonry 
structures. In other cases the transform- 
ers are placed in the basements of buiid- 
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upon the three phases of the circuit. 
Experience has shown that differences of 
load do not produce any marked effect 
upon the voltage, this being due on the 
one hand to the slight difference of load 
between the phases and on the other to 
the small drop in the voltage of the al- 
ternators when running under load. All 
the wires of the secondary circuits are 
overhead. In many cases the cables are 
run along the roofs of the houses so as 
to avoid encumbering the streets. In 
the town of Yverdon the secondary mains 
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horse-power. The remainder of the power 
is used in different industries throughout 
the region. 

One of the engravings shows a typical 
three-phase motor, built by the Oerlikon 
firm. It represents one of the large-sized 
motors, and in this case a set of collect- 
ing rings is employed. The rings are 
connected to a resistance which is thus 
placed in the circuit of the rotor. In 
this case the starting current is cut down, 
and in practice it is not much above the 
normal working current of the motor. 


THE GENERATING ROOM UF THE LES CLEES-YVERDON HYDROELECTRIC STATION, CONTAINING Srx 300-HorsE-POWER 


ings. The whole number of transformers 
which are employed throughout the Les 
Clées system is fifty, and these are con- 
tained in thirty-four stations, represent- 
ing a total capacity of 1,038 kilowatts, 
although this figure is an estimate which 
was made some time ago, and there must 
have been a considerable increase in the 
consumption of current since that time. 
On the secondary mains, which are sup- 
plied by the transformer stations, the 
lamps are operated at a tension of 129 
volts. The lamps are equally divided 
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start from several transformer stations, 
while in the smaller localities there is 
but one such station for the whole town. 

At last accounts there were some 110 
three-phase motors installed in different 
places on the circuits. The capacity of 
the motors ranges from one-tenth up to 
120 horse-power, representing a total of 
800 horse-power. The shops which have 
been installed for the Jura-Simplon are 
using a considerable amount of power 
from the Les Clées plant, while the ce- 
ment factory at Baulmes takes about 200 


The power absorbed by the motor in start- 
ing is about equal to the normal power 
when running at full load, or in other 
cases it is made nearly double the normal 
current, according to the construction of 
the motor, as a number of different types 
are used in the present plant. The motors 
which have a smaller capacity than two 
horse-power are run on the short-circuit 
system, while the larger motors use the 
extra resistance for starting. In the lat- 
ter form, a device is provided which al- 
lows of putting the resistance coils in 
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short-circuit. 
motor comes up to the proper speed. By 
lifting the brushes off the collector rings 
by means of a lever which is provided 
for this purpose and is mounted upon the 
motor, the resistance is cut out and the 
motor continues to run at the normal 
speed with the rotor in short-circuit. 

In general, the motors are branched 
upon the secondary mains and are oper- 
ated at low tension. The forty-five-horse- 
power motor which is used in the Yverdon 
factory is an exception to this practice, 
and here the motor is run directly upon 
the high-tension circuit. Seeing that all 
the larger sized motors are provided with 
the above-mentioned device for starting, 
the load on-the circuit is varied gradu- 
ally when they are set working, so that 
the speed-regulators of the central sta- 
tion have the proper time to vary the in- 
let of water to the turbines according to 
the demand for power. Owing to this 
arrangement, there is but little variation 
noticed on the lamps of the circuits. 

A word may be said about the system of 
tariff which is in use in the Les Clées 
system. Current is furnished to the dii- 
ferent localities at a very low rate, which 
induces the persons engaged in the vari- 
ous industries, particularly the smaller 
ones, to adopt it generally. 
tract system is preferred for the lighting, 
and it is used exclusively. There are, 
therefore, no meters to be found on the 
lighting circuits. As an example of the 
rates, it may be stated that the tariff 
for a sixteen-candle-power lamp for 400 
hours per year is fourteen francs ($2.80) ; 
up to 800 hours per year, nineteen francs 
($3.80), and above 800 hours, twenty- 
three francs ($4.60). All the lamps which 
are installed in offices and shops which 
close at 6 o’clock P. M. are counted at 
the 400-hour rate. Where the hour of 
closing is from 6 to 8 P. Mm., the lamps 
are figured in the second class, and in 
all other cases the lamps pay the maximum 
rate. The current which is supplied to 
the Jura-Simplon shops is reckoned by 
meter. 

For the motors, the contract system is 
also used. The scale of prices ranges 
from a one-half horse-power motor, at 240 
francs per horse-power ($18), to 150 
francs ($30) per horse-power for a thirtv- 
horse-power motor. Above this capacity, 
a special tariff is figured. The small 
motors which are used only at light-load 
periods of the day, t. e., from 8 a. M. to 
4 P. M. in winter, or from 7 a. m to 6 
P. M. In summer, are given the benefit of 
a special rate, which ranges from $0.02 


This is done when the 
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per horse-power-hour for the smaller mo- 
tors, to $0.015 for the larger units. The 
motors of the latter class are provided 


with watt-hour meters in their circuits. 
This tariff has the advantage of giving 
the small operators, who can dispose freely 
of their time, a motive power which is 
very cheap, and this during the period of 
the day when the central station would 
otherwise be running on a very light load. 


A Direct-Current Turbo- Generator 
of the Maschinenbau A. G. Union. 
A description of a  turbo-generator 
exhibited at the Liege Universal Expo- 
sition is described briefly by M. G. 
Reyval in L’Eclairage Électrique (Paris). 
for November 4. This unit is of the 
vertical type, the turbine being placed be- 
low, with the generator above. The lat- 
ter machine is not described, though from 
the illustration it apparently has an ex- 
ceptionally long, small commutator. The 
turbine is a combination of the action and 
reaction types. The lower section, which 
first receives the steam, is of the action 
type, and has four wheels, steam imping- 
ing upon the outer periphery, rebounding, 
and being carried by a series of channels 
bo the four wheels in succession. From 
here it passes through the reaction wheel, 
which consists of five rows of blades, 
dovetailed into the outer rim of a nickel- 
steel spider. The steam passage through 
these buckets increases in area, allowing 
the steam to expand on its way through. 
The weight of the shaft is borne by a step- 
bearing, lubricated by oil under pressure, 
the pressure being supplied by the exhaust 
steam, so that the quantity of oil passing 
through the bearing varies with the load. 
Oil, after passing through the bearing, 
is received back into a reservoir, where 
it is cooled by water pipes. The turbine 
is governed by controlling the quantity 
of steam admitted through the inlet noz- 
zles. ‘This particular unit was rated at 
300 horse-power, and revolved at 3,000 
turns per minute. The performance was 
said to be a consumption of 6.3 kilo- 
grammes of steam per horse-power-hour, 
with a superheat of 300 degrees, at a 
steam pressure of 175 pounds. 
-_> 


The Independent Telephone Asso- 

ciation of Wisconsin. 

The annual convention of the Inde- 
pendent Telephone Association of Wiscon- 
sin, will be held in Milwaukee, Wis., De 
cember 20 and 21. The headquarters 
will be at the Pfister Hotel. The Wis- 
consin convention have always been held 


in February, but the date has been changed 
to December, as it is considered a more 
favorable time. An interesting pro- 
gramme has been prepared, and the usual 
large attendance is expected. Mr. H. C. 
Winter, Madison, Wis., is the secretary 
and treasurer. 
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NOTES ON ALTERNATE-CURRENT IN- 
‘DUCTION MOTORS.’ 


BY T. HARDING CHURTON. 


In this paper the author proposes, first, 
to compare the performance and charac- 
teristics of motors of the induction type 
when provided with short-circuit and with 
wound rotors, respectively; secondly, to 
compare the performance of such motors 
on single-phase and polyphase circuits, re- 
spectively; and thirdly, to indicate, by 
comparisons, the extent to which the work- 
ing of such motors is affected by the fre- 
quency of alternations. For the purpose 
of illustrating the above comparisons, the 
performance of a particular size of ma- 
chine with short-circuit and with wound 
rotor, for single-phase and for, polyphase 
working, and on circuits of various peri- 
odicities, will be shown, the particulars 
given being the results obtained from 
actual tests on a number of machines of 
the same size. The windings were in each 
case appropriate, of course, to the cir- 
cuit upon which the motor was to operate. 
It is not suggested that the comparative 
results here shown necessarily apply in 
all cases, but they may at least be taken 
as fairly representative. 

When an induction motor is started 
up, the field of the stator starts at once 
to revolve at the full speed of the motor, 
and the rate at which it cuts the rotor 
conductors falls from a maximum when 
the rotor is at rest to a minimum when 
the highest speed of rotation is attained. 
The currents thereby reduced in the rotor 
conductors lag behind the stator field, the 
difference in phase depending upon the 
strengths of the currents, which will de- 
pend, of course, upon the resistance of 
the circuits. And the field due to the 
rotor currents, reacting upon the stator 
field, which it consequently weakens, is 
also, of course, dependent upon the re- 
sistance of the rotor circuits. But the 
torque exerted by the rotor being pro- 
portional to the strength of the stator 
field and rotor currents, and inversely pro- 
portional to the phase difference between 
them, the maximum torque of the motor 
at a particular speed depends, therefore, 
upon @ certain value being given to the 
rotor resistance, which value decreases as 
the speed of the motor increases up to 
synchronism. For this reason, a motor 
provided with a rotor, into the circuits 
of which (either through slip-rings or 
other device) external resistance may be 
inserted and gradually cut out as the mo- 


1 Paper read before the Leeds local section of the 
Institution of Electrical Engineers, of Great Britain. 
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tor gains speed, starts up better than one 
having permanent connections. This may 
be expressed by the formula 
nı 
Ro E Ra á Ni — Ny 
where 

R, = total resistance of rotor circuits; 

R, = ohmic resistance of rotor wind- 

ing; 

n, = frequency of stator currents (or 

speed of stator field) ; 

tt, = frequency of rotor currents (or 

slip of rotor). 

In the case of two-phase or three-phase 
motors a considerable starting torque may 
be obtained with short-circuit rotors hav- 
ing conductors of comparatively high re- 
sistance. But such resistance seriously 
affects the efficiency, as well as the slip, 
of the motor when running on load, and 
motors so constructed are usually em- 
ployed, therefore, only for intermittent 
work, such as, for example, operating 
cranes. When an induction motor is re- 
quired to combine relatively high starting 
torque and high efficiency on load, it 
should have a wound rotor and variable 
starting resistance. If, however, so high 
a starting torque is not required, the short- 
circuit rotor, with low-resistance con- 
ductors, is preferred on account of 
mechanical superiority, greater electrical 
efficiency, and overload capacity. In a 
short-circuit rotor the currents and field 
are much more evenly distributed than 
in a wound rotor, and the former is con- 
sequently less liable to have “dead” points 
at starting. And though, owing to the 
more definite polar winding of the wound 
rotor, the average torque is greater than 
. that of the short-circuit rotor, yet when 
the coils of the rotor are exactly opposite 
the coils of the stator, the torqué is less 
than that of the short-circuit rotor. 
Again, with the wound rotor, the num- 
ber of slots in the stator and rotor must 
have a common factor which conduces 
to a cogging effect. 

But a further desideratum in the choice 
of the type of motor, particularly when 
of large size, is the maximum current 
that may be drawn from the mains at the 
moment of starting, and which will not 
interfere with the pressure regulation of 
the supply. As before mentioned, the 
field due to the rotor currents reacts upon 
the stator field, which it more or less 
wipes out, and thus, by reducing the self- 
induction of the stator coils, allows an 
increase of current to flow through them 
from the mains. Now, when a motor 
with an ordinary short-circuit rotor is 
started, the currents induced in the rotor 
are very great, and the current drawn 
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from the mains must also, therefore, be 
considerable. If a polyphase motor of 
high efficiency with short-circuit rotor 
is switched directly on to the mains, with a 
periodicity of, say, fifty evcles, there will 
be a momentary rush of current equal 
to about three to five times full-load cur- 
rent, while the resulting starting torque 
will be about two and a half to four times 
full-load torque. If the pressure of the 
supply current is reduced by a trans- 
former starter, the current from the mains 
may be reduced to, say, about full-load 
current, when the torque will be equal to 
about one-half to three-quarters full-load 
torque. With a wound rotor, a similar 
machine would give full-load torque with 
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but more frequently wire or metal strip 
multiple-contact rheostats are employed. 
The curves shown in Fig. 1 are from tests 
taken upon two motors, one having a 
short-circuit rotor and the other a wound 
rotor, but which were in other respects 
identical machines. It will be noticed 
that both the efficiency and power-factor 
are higher in the case of the machine with 
the short-circuit rotor. Both machines 
were constructed to give five brake horse- 
power at about 1,420 revolutions on sin- 
gle-phase, 200-volt, fifty-cyele circuit. 
The starting torque obtained with the 
short-circuit rotor machine was 0.45 
full-load torque with 1.25 times full-load 
current, while the wound-rotor machine 
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ONE WITH SHORT-CIRCUITED ROTOR; 


ONE WITH WouND ROTOR. 


full-load current, and this current could 
be switched on gradually. 

The type of transformer usually em- 
ployed for starting polyphase motors with 
short-circuit rotors is that known as the 
autotransformer, which consists, for each 
phase, of a single coil wound upon an 
iron core forming a closed magnetic cir- 
cult. By tapping the coil at a point 
intermediate between the two ends, the 
voltage may be readily obtained that 
limits the current drawn from the mains 
to the permissible value, while allowing 
a considerably greater current to flow into 
the stator windings. With regard to the 
starters for motors with wound rotors, 
as the rotors are invariably provided with 
a three-phase winding the regulating re- 
sistance is always in three divisions. 
Liquid resistances are sometimes used, 


gave 0.75 full-load torque with full-load 
current. The slip is somewhat greater 
with the wound rotor, which would, more- 
over, pull out of step rather sooner than 
the short-circuit rotor. The difference 
between the results obtained with the 
short-circuit and wound rotors on poly- 
phase working is practically the same as 
that on single-phase, though with the poly- 
phase system the results themselves are 
much better, as will be shown later. 
Speed regulation has been so far, per- 
haps, the least satisfactory feature of the 
induction motor. The usual methods 
adopted are: first, the insertion of non- 
inductive resistance in the rotor circuits; 
secondly, alteration of the number of poles 
of the stator, and, in the case of wound 
rotors, those of the rotor also; and thirdly, 
varying the voltage on the stator either 
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by the insertion of resistance in the mains, 
or by transformer. With regard to the 
first of these methods, the one mostly in 
use, though possessing the advantage of 
simplicity, has the disadvantage of being 
uneconomical, being analogous, in fact, 
to the insertion of resistance in circuit 
with the armature of. a direct-current 
shunt-wound motor. A further objection 
—one which also applies in the direct- 
current example—is the instability of the 
speed with varying load. If any consid- 
erable reduction in speed is attempted in 
this manner, it may become so susceptible 
to variations in the load as to render cer- 
tain operations difficult or impossible. For 
many purposes, however, this method an- 
swers sufficiently well, and where the work 
-is of an intermittent character the question 


of economy is not, of course, of much con- 
sequence. The second method, that of 
altering the number of poles, is not only 
complicated, involving many connections, 
particularly in the case of the wound-rotor 
machine, and low efficiency and power- 
factor, but is open to the further objec- 
tions that the number of steps thus prac- 
ticable is very limited, and that the system 
is too costly for general use. The third 
method, that of reducing the voltage on 
the stator win ungs, is the most waste- 
ful of energy and the least effective. For 
the purpose of spevd regulation, then, the 
wound-rotor motor is the more satisfac- 
tory, though for some purposes, such as 
operating cranes, the short-circuit rotor, 
with conductors of relatively high resist- 
ance, combined with graduated trans- 
formers for varying the voltage on the 
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stator windings, is sometimes preferred 
for polyphase motors. 

To compare, now, the performance of 
the motor on single-phase and on poly- 
phase working, it must be remembered 
that the field produced in the single-phase 
motor is not a uniformly rotating field 
as it is in the case of a polyphase motor. 
When the rotor is at rest, a simple alter- 
nating current in the stator winding 
would produce only an oscillating field 
which would not cause the rotor to move 
at all. To start up the motor, therefore, 
a second winding is placed at ninety de- 
grees to the main winding, and by caus- 
ing the current to lag in one winding 
and giving a lead to the current in the 
other winding, a phase difference is pro- 
duced which creates a rotating field. But 
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whereas the currents in a regular two- 
phase stator differ in phase by ninety de- 
grees, those in the single-phase motor 
can not be made in the above manner to 
differ by anything like so much, and the 
resulting field is, in consequence, very 
irregular. As the rotor gains specd 
the field due to the combined action of 
the stator and rotor currents becomes 
more uniformly rotating, but never attains 
to the uniformity of the field produced 
by the polyphase currents. For the above 
reason, motors of this type have not nearly 
s» good a starting torque on single-phase 
as on polyphase circuits. And, for the 
the maximum running 
torque and brake horse-power of the mo- 
tor is less when working single-phase than 
polyphase, and the single-phase motor 
will, moreover, pull out of step and stop 


same reason, 
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with less overload than the polyphase 
motor will carry. Table I shows the per- 
formance of ihe motor with regard to 
starting torque and current on single and 
two-phase circuits of fifty cycles, 200 volts, 
and with short-circuit and wound rotors, 
respectively. The superiority of the poly- 
phase motor in this respect is clearly 
shown. 


TABLE I. 
Single-Phase. Polyphase. 
es Wa De Fj 
EE Ee Ge fe 
s5 s5 g5 38 
(ES) Ta moO ae 
Short-circuit rotor. 1.25 0.45 1.25 0.765 
Wound rotor....... 1.0 0.75 1.0 1.0 


Note—The figures refer to the normal! full-load values. 


The curves in Fig. 2 show also that the 
clicieney and power-factor are higher in 
the case of the polyphase motor, and that 
the slip is greater in the single-phase 
motor. The lower efficiency of the single- 
phase motor is accounted for by the greater 
iron losses due to the irregular flux and 
to the torque being lower on account of 
the irregularity of the field. And the 
power-factor is also lower because the 
greater slip of the rotor retards the rotor 
field, which consequently becomes more 
out of phase with and thus opposes the 
stator field. The leakage coefficient and 
self-induction of the stator winding are 
thus increased and the power-factor is, 
therefore, reduced. A great deal of at- 
tention has been paid to the methods of 
starting the single-phase motor, the prin- 
cipal object being generally to obtain as 
great a phase difference as possible be- 
tween thecurrents in the main and starting 
coils. Condensers, which were formerly 
extensively used in this connection, have 
been abandoned on account of the trouble 
they gave through heating, varying in 
capacity with varying temperature, and 
by breaking down. Choking coils were 
also much more used than at present, the 
required self-induction now being usually 
obtained by suitably winding the auxil- 
lary coils. The method of starting 
adopted by the author is to connect the 
main and starting coils in series, and a 
non-inductive resistance across the start- 
ing coils—that is, in series with the main 
winding to which it gives a lead—while 
the self-induction of the starting coil gives 
the current flowing in it a considerable 
lag. The auxiliary winding occupies 
about one-quarter of the stator winding 
space, and is wound in the centre of the 
main poles, where the main winding 
could not be usefully employed. It is 
usually wound with either one-half or 
twice the number of turns of the main 
winding. The author prefers the fewer 
number of turns on account of the other- 
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wise high induced voltage continually on 
the windings tending to break down the 
insulation. In some makes of motors this 
risk of failure of insulation is still fur- 
ther increased by one end of the auxiliary 
coil being left connected to one end of 
the main winding, in which case the volt- 
ages of the two windings are in series. 
Thus, in a 200-volt motor the voltage 
on the windings may be about 550 volts, 
depending upon the phase difference of 
the voltage in the windings. 

There are several means by which the 
starting torque of the single-phase motor 
may be somewhat improved, but which 
involve lower efficiency on load. And, as 
in most other problems in engineering, the 
question as to how far the running effi- 
ciency shall be sacrificed to improve start- 
ing performance is a matter of compro- 
mise. The results actually obtained de- 
pend, of course, upon the details of de- 
sign, particularly with regard to the flux 
densities, shape of the stator and rotor 
teeth, and length of air-gap, as well as 
upon the materials employed, particularly 
the quality of the iron in the stator. 
While the single-phase motor can not upon 
equal terms compete with the polyphase 
motor, it is, nevertheless, in its better 
forms an excellent machine 

The question of frequency is a very im- 
portant matter with regard to induction 
motors. In ihe first place, the torque 
exerted by the motor is inversely propor- 
tional to the frequency of the supply cur- 
rent, and a given size of motor will, 
therefore, be capable of giving twice the 
horse-power on, say, fifty cycles that it 
can give at the same speed on 100 cycles. 
In order, therefore, that the motor may 
give the same maximum horse-power on 
100 cycles as on fifty cycles, the speed 
must be doubled. The loss due to hys- 
teresis is directly proportional to the fre- 
quency. If, therefore, the frequency is 
greatly increased, the induction—and 
therefore the torque—must be much re- 
duced to prevent heating of the iron and 
noise. But the magnetization curve not 
being straight, the watts spent in magnet- 
izing are not diminished in the same 
ratio as the induction is reduced. Thus 
the iron loss is greater at the higher fre- 
. quency, and, other things being equal, the 
efficiency of the motor is, therefore, lower. 
And the leakage coefficient being greater 
at the higher frequency, the power-factor 
is, therefore, lower. This again, by in- 
creasing the currents increasing the C?R 
losses which, therefore, further reduce the 
efficiency. The hysteresis loss and leak- 
age coefficient increases much more rap- 
idly on the higher range of frequencies 
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than on the lower. For example, the 
difference is much greater between fifty 
cycles and 100 cycles than between twenty- 
five and fifty cycles. 

The curves in Fig. 3 show the difference 
in the efficiency, power-factor, and slip 
of the same size of motor as before re- 
ferred to when giving five brake horse- 
power on fifty cycles at about 1,430 revo- 
lutions per minute, and the same horse- 
power on 100 cycles at 1,880 revolutions 
per minute. It will be here observed 
that the speed on 100 cycles is not, for 
the same horse-power, double that on fifty 
cycles, as wouid have been expected from 
the statement ubove. But it may be ex- 
plained that this was due merely to the 
exigencies of manufacture, the same stand- 
ard stampings having been utilized in 
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quency is not only prejudicial to efficiency, 
power-factor and torque, but is particu- 
larly detrimental to good starting per- 
formance. 

TABLE If. 


Starting torque and current on fifty 
cycles and 100 cycles of five-horse-power 
motor (short-circuit rotor)—200 volts. 


Starting Starting 


Cycles. Current. Current R. P. M. 
50 1.25 0.45 1,430 
100 2.0 0.43 1,880 


This will be seen from table II, which 
gives the starting torque and current of 
the five-horse-power motor on fifty cycles 
and 100 cycles respectively. It may- be 
remarked that on circuits of 100 cycles 
about twice the full-load current is usu- 
ally taken for starting short-circuited 
rotor motors, whereas on fifty cycles the 


ene 


Fie 3 —MotTorR PERFORMANCE AT FREQUENCIES OF FIFTY CYCLES AND 100 CYCLES. 


each case anl the windings varied ‘to 
obtain the required output with the best 
results. While this arrangement occa- 
sionally necessitates the use of a machine 
somewhat larger than actually required, 
economies in manufacture are effected 
which repay the extra cost of material 
involved. When it is remembered that 
there are in the United Kingdom alone 
over 100 alternating supply systems, of 
which about eighty-six are single-phase, 
working at no less than seventeen differ- 
ent frequencies, besides two-phase and 
three-phase, each with its own variety 
of frequencies, it will be understood that 
a manufacturer could not profitably make 
so great a variety of special patterns as 
would be required to obtain the greatest 
possible effect from a given size and weight 
of machine in every case. High fre- 


starting current does not usually much 
exceed the normal full-load current. 
High periodicity, then, to the motor user 
implies (1) nigher cost of motors, and 
(2) higher cost of working, and to the 
electricity supply undertaking it means 
(a) lower day load (because of the less 
inducements to power users to adopt the 
supply) and (b) greater proportional loss 
on mains, etc., on account of lower power- 
factor of motors. Most of the systems 
having frequencies above fifty or sixty 
cycles were established before induction | 
motors were practically thought of. Some 
of these are, happily, being gradually 
changed over to fifty or sixty cycles, and 
it would be well if a frequency of fifty 
cycles were adopted whenever possible. 
Standardization in such matters greatly 
promotes economy and excellence in manu- 
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facture, promptitude of delivery, and is, 
from every point of view, a consumma- 
tion devoutly to be wished. 

In concluding these notes, a brief refer- 
ence to the single-phase repulsion motor 
may not be out of place. If a copper 
ring is suspended in an alternating field, 
it tends to turn so that its plane is parallel 
to the direction of the flux, in which posi- 
tion it does not enclose any magnetic 
lines. If placed with its plane at right 
angles to the flux, it will not move, the 
tendency to turn in one direction being 
balanced by an equal tendency to turn in 
the other. Midway between these two posi- 
tions—that is, at forty-five degrees to the 
flux—the tendency to turn would be at 
its maximum, provided that the currents 
induced in the ring were in phase with 
the primary field. Owing, however, to 
the self-induction of the ring causing the 
currents induced in it to lag, the position 
of the ring that gives maximum torque 
is moved correspondingly forward. If, 
therefore, an ordinary direct-current arma- 
ture is placed in an alternating-current 
tield and the brushes given a slight lead 
in either direction, and short-circuited, 
the armature (or rotor) will rotate. The 
function of the brushes is merely to short- 
circuit the coils as they successively come 
under the poles, and only those coils that 
are thus short-circuited are exerting a 
torque. The object of connecting the 
brushes together is—if the armature has 
a parallel winding—to equalize any ir- 
regularity of pressure, just as equalizing 
rings are sometimes employed in multi- 
polar direct-current armatures. If the 
armature is series-wound, the connecting 
ring is required to short-circuit the coils. 
The speed characteristic of such a motor 
is similar to that of a series-wound direct- 
current motor-—-it will race if run with- 
out load, and the torque exerted, varies 
inversely as the speed—and is, therefore, 
greatest at starting. If the armature 
windings are suitably connected to three 
slip-rings to enable resistance to be in- 
serted at starting, and which can be 
craduallv cut out as the motor gains speed, 
the starting will be improved and the 
starting current reduced. The effect of 
connecting the rotor windings in this way 


` ig that currents flow in all the conductors, , 


thereby exerting a torque just as in an 
induction motor. And as the speed of the 
rotor increases up to synchronism the cur- 
rents in the rotor come more into phase 
with those in the stator, and thus the 
torque due to this inductive effect in- 
creases with the speed. We have thus 4 
compound effect, which results in a grad- 
ual decrease of torque from that due to 


tion of the poles themselves. 
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the initial repulsion effect to the maxi- 
mum running torque of the machine as 
an induction motor. For operating hoist- 
ing machinery, and many other purposes, 
such a motor is very well adapted. 

On a fifty-cycle circuit the starting 
torque may be as great as twice the full- 
load torque with less than 1.5 times full- 
load current, while three times full-load 
torque may be obtained at starting with 
about twice the full-load running current. 
And if when the motor has run up to 
speed the slip-rings are short-circuited, 
the motor will run practically as an or- 
dinary induction motor. If the brushes 
are left on the commutator they continue, 
of course, to short-circuit the coils, which, 
therefore, continue to exert a torque due 
to the repulsion effect and tend to race. 
On the other hand, the induction action 
of the remaining conductors tends to run 
the motor at synchronism. The result is 
that, when running light, the speed of the 
motor is a little above synchronism. 

The efficiency and power-factor of the 
repulsion motor are not quite so high as 
those of the induction motor, the cur- 
rent taken for the same horse-power and 
on the same voltage and periodicity being 
about ten per cent higher; and the horse- 
power of the motor is roughly seventy 
per cent of that which it would be as 
a single-phase induction machine. Re- 
versing the direction of rotation may be 
effected either by shifting the brushes to 
the other side of the neutral position on 
the commutator, or by shifting the posi- 
The latter 
may be accomplished by employing two 
sets of windings on the stator inclined 
to one another at the same angle through 
which the brushes would otherwise have 
to be moved. Either winding can, of 
course, be brought into operation by a 
simple two-way switch. The stator wind- 
ing is switched directly on to the mains, 
and the starting current may be kept 
within the limits usually required by 
means of the regulating resistance in the 
rotor circuits. As is well known, when 
a circuit carrying a current is suddenly 
opened, the current tends to jump across 
the break in the form of a spark. And 


the tendency to spark as the short-cir- 
cuited coils leave the brushes will, there- 
fore, be understood. This has been, in 
fact, a serious difficulty with the repulsion 
motor. However, if the reactance voltage 
is kept sufficiently low, and the machine 
provided with slip-rings—so that the cir- 
cuits are not really broken—the difficulty 
of sparking may be quite overcome. The 
prevention of sparking mav, indeed, be- 
come more difficult in machines of large 
size, but with regard to that the author 
has not sufficient data to give particulars. 
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LONG-DISTANCE TELEGRAPHY IN 
AUSTRALIA. 


BY T. HOWARD. 


On Sunday morning, September 24, 
1905, a somewhat remarkable achieve- 
ment was attained in a trial of long- 
distance working over the Australian 
telegraph lines. Mr. Jenvey, electrical 
engineer for Victoria, who was on an 
official visit to Western Australia, had 
made the suggestion during the pre- 
ceding week that a trial should be made 
on the following Sunday, and the admir- 
able cooperation of the electrical engi- 
neers in the other states of the federation 
resulted in Broome, a station on the north 
coast of Western Australia, being placed 
in easy and perfectly plain communica- 
tion with Cape York, an office on the 
extreme northern point of Queensland, 
over @ distance by the route of the 
line of 6,60114 miles. 

The experiments were commenced at 
11 a. M.,' Melbourne, Sydney, Brisbane 
time, which under the prevailing zone 
system was 9 A. M. at Perth. Adelaide, 
Melbourne, Svdnev, Brisbane and Towns- 
ville were in attendance and ready at the 
former hour and greeted each other. Cape 
York was then joined to the circuit, the 
signals to and from him being clear and 
firm. Owing to an unexpected delay at 
Eucla, which is a main repeating station 
situated on the great Australian bight, 
Perth was not in a position to communi- 
cate with Melbourne and the other capitals 
until 12 noon, but when he did appear 
there was no difficulty in speaking through 
to Cape York freely and well. Broome, 
a duplex station, 1,466 miles distant from 
Perth, was then connected to the circuit 
and he and Cape York passed the time of 
day and carried on a conversation for fif- 
teen minutes, at a key speed of twenty 
words per minute, without the least sign 
of lag in the signals. Broome stated 
that the temperature was 100 degrees in 
the shade there, while Cape York set it 
down at eighty at his end. 

The signals passed from one terminal 
station to the other splendidly, annihilat- 
ing distance in a most pronounced manner, 
and amply demonstrated to the satisfac- 
tion of all concerned that through tele- 
graph working from one end of Australia 
to the other was a practicable feat. With 
the arrival of this successful issue the 
terminal stations were taken off, the inter- 
mediate circuits were dismantled, and the 
experiments came to an end. 

Sunday morning was chosen for the 
test as being the most suitable time. Ex- 
cept for occasional private and a few 
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press telegrams and the clearing off of 
“delayed business,” which happily now is 
a very rare requirement owing to the 
numerous routes available, those engaged 
in telegraph work have very little local 
business other than the receipt and des- 
patch of shipping intelligence to occupy 
them on Sunday mornings. The steady 
load does not commence until about mid- 
day, thence going on during the afternoon 
and evening. It is obvious that such a 
trial could not be properly carried out 
during any week day without interfering 
with the ordinary telegraphic business as 
all the main circuits connecting the 
capitals and those radiating from the 
latter to the various local provincial 
centres are kept fully, or at least fairly, 
well occupied with traffic. Those who 
have the management of telegraph staffs 
and. lines will readily appreciate this state- 
ment. 

By referring to the attached skeleton 
map of Australia the course of the circuit 
can be readily traced. There were thir- 
teen repeating stations, numbered in the 
column 1 to 13, and the various sections 
of line were made up as follows: 


No. From. To 
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reason not assigned, Derby was not avail- 
able for the recent test. There is no 


Port Darwin 


AUSTRALIA 
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fully watched; that the batteries must be 
well up to their maximum strength, and 


ACape York 


QUEENSLAND 


| 
[ 
| 
| 
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COURBE oF CIRCUIT COVERED IN LONG-DI8TANCE TELEGRAPHY EXPERIMENTS. 


direct line connecting Derby to Port Dar- 
win, or the latter to Cape York, so that 


Tel h| Class of Line Wire Distance’ 
System. in U in M 


se. iles. 
pi Broome- = “Wi aoaeiaa |. Gh sgg T. soriakghs 
1 Repeater at Broome Roeburne q | 
2 $ ss Geraldton Duplex | 400 lbs. iron 1466 
Te "RGE Perth E ) | ne 
peater at Pert ool gardie Quad 200 Ibs. copper 
5 j Coolgardie Eucla S 7 568 
6 i Eucla Yardea 800 Ibs. copper 455 
T ee Yardea Adelaide a ae 385 
-8 ri Adelaide Melbourne K: i 487 
9 s Melbourne Sydney = 800 lbs. iron 575 
| = 400 lbs. copper 1733 
10 i Sydney Brisbane z tis aaa 
"= Aerial cable t 
11 a Brisbane Bowen Duplex | 200 lbs. copper 480 
G 400 lbs. iron 878 
12 : Bowen Townsville 127 
13 “ Townsville Junction Creek ta es 285 
14 ‘ Junction Creek Cape York j z 603 
66012 


Some ten years ago when Mr. Jenvey 
was in West Australia, viz., on Sunday 
May 26, 1895, a similar trial was made, 
and on that occasion Derby, a station 124 
miles north of Broome, was linked to the 
circuit. At that period the various state 
postal departments of Australia were 
working under different and separate ad- 
ministrations, some using the Universal 
and others the Australian telegraph code, 
which fact reduced the key speed to ten 
words per minute for that trial. All 
Australian departments are now sub- 
servient to the control of one central 
federal office, and the Universal code has 
become general since 1897. For some 


Grand total......... oe ees eS is es eed 


it was not possible to encircle the whole 
of the continent by one speaking circuit. 
The composite nature of the line and 
the character of the ground traversed 
must be considered in estimating the value 
of this achievement. Some sections pass 
over desert, forest, and mountainous 
country and through water, and are ex- 
posed to the destructive effects of high 
winds, storms and rain, also damage 
from passing traffic. In order that a 
test of the description under review may 
be successfully carried out it is necessary 
that the sections of the line must be in 
good working condition; that the re- 
peaters should be well adjusted and care- 


there should be a good local management 
and supervision of the circuits. 

So far as is known here, actual demon- 
stration over such a lengthy circuit is 
rare, and it is probable that nothing of 
the same nature has been accomplished 
in any other country. 

The following were the technical officers 
principally concerned in the test: Messrs. 
Jenvey and Diercks at Perth, Mr. Unbe- 
haun at Adelaide, Messrs. Howard and 
Fitzgerald at Melbourne, Mr. Nelson at 
Svdnev, Mr. Hesketh at Brisbane, and Mr. 
Murphy at Townsville. 

Convention of Independent Tele- 

phone Companies. 

A convention of the independent tele- 
phone companies of Vermont and New 
Hampshire was held at the Hotel Went- 
worth, Woodsville, N. H., on Thursday, 
November 2. The object of the conven- 
tion was to form an independent tele- 
phone association of all the companies in 
Vermont and New Hampshire. An or- 
ganization was formed, and the following 
officers elected: president, H. W. Bu- 
chanan, Barton Landing, Vt.; vice-presi- 
dent, C. D. Eastman, Woodsville, N. H.; 
secretary and treasurer, G. W. Buzzel, St. 
Johnsbury, Vt. Twenty vice-presidents 
were elected to serve as committees of 
arrangements. The association will be 
called the “Vermont & New Hampshire 
Independent Telephone Association.” 
= The emblem adopted at the Chicago 
convention of the National-Interstate 
Telephone Association was adopted. 


RI4 


Vol. 47—No. 22 


New York Central & Hudson River Railroad Company. 


Electrification of the New York Suburban District—Transmission Lines and Substations. 


main power stations at Port Morris 

and Yonkers is transmitted as 
three-phase, twenty-five-cycle, 11,000-volt 
alternating current to eight substations lo- 
cated as follows: . 

No. 1, Fiftieth street and Lexington 
avenue, Grand Central terminal, New 
York. 

. 2, Mott Haven. 
. 3, Kingsbridge. 
. 4, Yonkers. 

. 5, Irvington. 

. 6, Ossining. 

. 7, Bronx Park. 
. 8, Scarsdale. 

The transmission lines are partly over- 
head and partly underground. The sys- 
tem is designed to give the greatest pro- 
te tion against interruptions of all kinds. 
Each substation may be fed from either 
power station and the lines are so dis- 
posed that no ordinary accident could 
cut off a substation from its power supply. 

All overhead transmission lines are sup- 
ported by latticed steel poles set in con- 
crete foundations. Conductors will be 
of either 4/0 bare copper wire stranded 
cable or of aluminum stranded cable, 
spaced thirty-six inches apart on the cross- 
arms. Cross-arms will be of yellow pine. 
The insulators will be supported by steel 
pins. Poles will be spaced 150 feet apart 
on tangent and closer on curves as exist- 
ing conditions demand. An experimental 
line has been erected by the company so 
that its engineers may develop the installa- 
tion to the fullest degree. 

All overhead lines are protected by the 
latest form of lightning arresters, and de- 
tails of the overhead construction have 
been considered so minutely that the suc- 
cess of the system is assured. 

Underground cables have three con- 
ductors of 4/0 stranded copper with paper 
insulation and lead sheathing. Duct 
lines are of vitrified tile covered with 
waterproofing and laid in concrete. The 
manholes placed at stated intervals on the 
lines are designed for arrangement of 
cables with regard to the best manner of 
handling and supporting them when they 
are installed. Each cable lies on shelv- 
ing of concrete supported on iron pins. 
These shelves can be removed when neces- 
sary and are designed to facilitate the 
easv handling of cables as well as pro- 
tection to sheathing and splicing. Man- 
holes are roomy and are laid out to per- 
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mit the bending of cables in easy curves. 
Much ingenuity has been used in the con- 
struction of these underground lines and 
manholes and many of the ideas developed 
are novel. 

Through the Park avenue tunnel and 
along the viaduct, and also through the 
Harlem division depression, the con- 
ductors will be carried in three and one- 
half-inch steel pipes supported by 
brackets. 

Across the Harlem river the conductors 
will be in a submarine cable laid in a 
dredged trench in the bed of the river, 
back-filled with gravel. 

At points where the lines change from 
overhead to underground construction, 
cable towers of attractive architectural 
design will enclose the connections, to- 
gether with lightning arresters and dis- 
connecting switches. 

At the substation the high-tension cur- 
rent is stepped down to direct current at 
666 volts for delivery to the third rail. 
The main equipment of each substation 
consists of three rotary converters and 
their accompanying transformers and sub- 
sidiary apparatus. The arrangements 
provide for a future installation of five 
rotary converters. The relative locations 
and capacity of the substations are as 
shown in the following table: 


will be confined to the place where it 
occurs; (6) the risk of accident to the 
operator to be as slight as possible, and 
(7) stations to be fireproof. 

In pursuance of the first idea, the appa- 
ratus is arranged in the following order 
across the station: entrance of high-ten- 
sion lines, high-tension switching appa- 
ratus, transformers, rotary converters, 
direct-current switching apparatus. Along 
the station there is a succession of com- 
plete units such as that described above, 
the controlling apparatus being located at 
the centre. The second requirement 
necessitated the use of wall chases for the 
high-tension lines, and determined the 
use of transformers having both high- 
tension and low-tension terminals under- 
neath the main floor. The third require- 
ment determined the omission of galleries 
except for lightning arresters. The fourth 
requirement introduced the use of elec- 
trically operated switches and circuit- 
breakers for both the high-tension alter- 
nating current and the low-tension direct 
current. All of these switches and circuit- 
breakers are operated from the control 
boards. The fifth requirement settled the 
ample spacing of the machinery and 
introduced a very complete system of 
barriers for the protection of live con- 
ductors, an arrangement which is of great 


Sub- . ; Area of Main Miles from Grand Present Installa- Future Installa- 
Sta Location qu Feet, Central Btation, "ion of Rotary tion of Rotary 

Grand Central Ter. 4,796.6 0.38 ; 3 of 1,500 kw. 5 of 1,500 kw. 

5.47 (Hud. Div.) 

2 Mott Haven.:...... 3,845.27 i ae wie 30f1,500kw.  50f 1,500 kw. 
3S Kings Bridge...... 3,845.27 9.44 3 of 1,000 kw. 5 of 1,000 kw. 
4 Yonkers .......... 3,639.33 15.64 3 of 1,000 kw. 3 of 1,500 kw. 
5 Irvington ......... 3,845.27 22.11 3 of 1,000 kw. 5 of 1,000 kw. 
6 Ossining .......... 3,845.26 30.31 3 of 1,000 kw. 5 of 1,000 kw. 
T Bronx Park........ 3,845.27 9.30 3 of 1,000 kw. 5 of 1,000 kw. 
8 Scarsdale ......... 3,845.27 19.02 3 of 1,000 kw. 5 of 1,000 kw. 


Each substation is provided with a 
battery equipment, described below, and 
provision is made for any extensions that 
may be expected from increase of traffic. 

The following general principles were 
adopted in the design of the substations: 
(1) the path of the energy to be as direct 
and. as short as possible from the high- 
tension transmission lines to the direct- 
current feeders; (2) the wiring to be as 
little exposed as possible and yet be 
readily accessible; (3) all machinery to 
be on the same floor as the operating 
boards; (4) the principal apparatus to be 
under the direct control of the operator 
while standing at the operating boards; 
(5) all apparatus and machinery to be 
so arranged that the effects of an accident 


service in protecting the operators from 
danger. 

The underground lines enter the base- 
ment through ducts and are terminated 
at end bells where they divide into three 
separate conductors running to three 
series transformers which supply current 
to the measuring instruments. The 
scheme adopted for the entrance of over- 
head lines was settled after a careful 
examination of all systems in use and is 
believed to afford the best possible protec- 
tion against rain and snow not only to 
the incoming line, but also to the appa- 
ratus in the building. 

The design of the lightning arresters 
was made with the view of separating the 
phases as much as possible and to make 
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all parts accessible. The groups of ar- 
resters are mounted in such a way that a 
complete set may be taken out and re- 
. placed with the greatest facility, a feature 
which is believed to be original with this 
installation. 

All overhead lines are provided with 
knife switches to disconnect them from 
the substation apparatus. 

The high-tension bus compartment is 
of concrete and is provided with concrete 
barriers to separate the lines connected 
to the busses. The series transformers 
for the measuring instruments pertaining 
to lines and machines are suspended from 
the ceiling in a row near the bus compart- 
ment, and are separated by barriers. In 
order to obtain this uniform arrangement, 
and yet leave the front terminals of the 
oil switch dead when not in use, the high- 
tension lines between the series trans- 
formers and the power transformers are 
looped under the bus compartment, an 
arrangement which affords a very neat 
and practical way of combining two ad- 
vantages which hitherto have not been 
jointly obtained. 

The wiring where bare is a copper 
tubing which gives an excellent mechan- 
ical construction, a feature of special im- 
portance for the delta of the power trans- 
formers. The high-tension bus-bars are 
supported rigidly, but nevertheless in 
such a way as to take care of expansion 
and contraction. All openings in the bus 
compartment are protected by fireproof 
doors. 

The oil switches are electrically oper- 
ated and are designed to carry a substan- 
tial overload.. They are provided with 
pilot lamps to indicate at the control 
board whether they are open or closed, 
and the lamp circuits are so arranged that 
there is no indication unless the plungers 
complete their stroke without rebounding. 
The compartments are of brick which 
matches the interior of the substations, 
the barriers between phases being soap- 
stone. 

Two substations are equipped with 
single-phase 550-kilowatt transformers 
to supply the 1,500-kilowatt converters, 
whereas the stations with 1,000-kilowatt 
converters have 375-kilowatt transformers. 
These have a normal ratio of 11,000 to 
460 volts, and are provided with extra 
taps for varying the voltage according to 
the drop in the transmission lines, or 
according to the distribution of load 
among the substations. They are of the 
air-cooled type with terminals under- 
neath. : 

The air is supplied by two induction 
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motor-driven blowers, one of which suf- 
fices to supply the station. 

The transformers are of the sextuple- 
connection three-phase type, combining the 
advantages of the ordinary three-phase and 
six-phase type. They convert the alter- 
nating current at 460 volts into direct 
current at 666 volts. : 

These will have motor-operated switches 
and circuit-breakers, controlled from the 
boards at the centre of the station. The 
design of these switches and breakers en- 
sures a certainty, rapidity and safety of 
action hitherto unknown with this type 
of apparatus. A spare panel and 
auxiliary bus are provided to which any 
feeder or machine may be connected 
pending repairs on its proper panel. All 
connections are made with copper bars, 
thereby ensuring a neat and effective 
construction. | : 

The positive feeders after leaving the 
switchboards are provided with end bells 
which terminate the lead sheathing of the 
cables which run out to the third rail in 
underground ducts. 

The negative leads from the converters 
run through the foundations and connect 
to an ammeter shunt which carries the 
entire station output. The negative 
feeders are bure 2,000,000-circular-mil 
cables which run out directly to the tracks 
in pipes. 

There are two . controlling boards 
situated at a part of the station which will 
be the centre when the station is ex- 
tended to its final limits. There is a 
benchboard which carries the principal 
instruments and control apparatus, 
whereas an upright board carries the 
auxiliary control apparatus for lighting, 
etc. All panels are of natural slate with 
black finish, the instrument cases being 
black oxidized. 

Each substation is provided with an 
electric traveling crane which is also sup- 
plied with arrangements for hand opera- 
tion. 

The electric storage battery equipment 
is believed to be the largest railway battery 
installation in the world. It not only 
takes care of load fluctuations but it is 
sufficiently large to operate the entire 
system under normal conditions for a 
period of one hour, in case of failure 
of generating apparatus. Five of the 
batteries have an output each of 2,250 
amperes for one hour and the others give 
3,000, 3,750 and 4,020 amperes respect- 
ively. | 

The batteries are located in buildings 
adjoining the substations and are operated 
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in connection with boosters and switching 
apparatus in the substation. 

The discharge is governed by a carbon 
regulator working in connection with ex- 
citers and boosters, the effect of which 
is to make the batteries discharge when 
there is heavy demand for current and to 
charge when the demand is light. 

The battery houses are of the most 
modern construction, and have acid-proof 
floors of vitrified brick. The heating and 
ventilating systems are of the most ap- 
proved type and are well protected against 
acid fumes. 

The converters may be started either 
from the direct-current or alternating-cur- 
rent side. In the latter case a gradual 
application of voltage is ensured by tak- 
ing current from several taps in the 
secondaries of the power transformers. 
Starting from the direct-current bus, the 
machine is started as a direct-current mo- 
tor through a rheostat. When a speed 
above synchronism is reached, the direct 
circuits, including the shunt field, are 
opened, and the machine runs by its mo- 
mentum only. The alternating current 
is then put on by closing the oil switch 
and the machine runs as a synchronous 
motor. It is then only necessary to close 
the shunt-field circuit to put the machine 
in synchronism. These operations are 
made to follow each other rapidly, and 
are effected by the use of a special com- 
bination switch. 

Substation lighting is done with incan- 
descent lamps operated by alternating cur- 
rent at 120 volts. The current is taken 
from the 460-volt power-circuits and the 
voltage reduced by special transformers. 
The lights are distributed so as to illu- 
minate all apparatus and at the same time 
give a good general illumination. All 
wiring is in conduit and circuits are con- 
trolled from standard panel boxes set in 
the walls. The lighting of battery rooms 
has been developed with a view to protec- 
tion from acid fumes; all wiring in these 
rooms being lead-covered, and all sockets 
of porcelain. Emergency lighting current 
may be taken from the control battery or 
the charging set. 

The direct-current feeder system is de- 
signed to give a duplicate path for the 
current from the substation to the third 
rail. It is also designed so as to confine 
any trouble which may occur to one track 
only, thereby making any interruption of 
traffic as slight as possible. Switches are 
provided at the third rail, to disconnect 
all the feeders at that point in case of a 
ground between the rail and the station. 
A train-length section of third rail is sepa- 
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rately fed from the substation, and is de- 
signed to prevent trains bridging between 
sections. All direct-current cables are in- 
stalled in tile conduits close to the tracks, 
except the auxiliary feeders which join 
the substation busses and supplement the 
conductivity of the third rail. These are. 
in some localities, run overhead on the 
transmission poles. 

The four third rails and auxiliary feeder 
are joined together through circuit-break- 
ers situated in small houses at intervals 
along the line, thereby increasing the 
effective conductivity. 

An under contact third rail will be used. 
he rail is of special bull-head section, 
seventy pounds to the yard, with high elec- 
trical conductivity. It is supported by 
cast-iron brackets bolted to long ties spaced 
with eleven-foot centres; the insulators 
fit loosely over the top and web of the rail. 
thus allowing some vertical plav. A clamp 
fits around the side and top of the insu- 
lator and is bolted to the bracket. The 
top and sides of the third rail will be 
covered with insulating material to give 
thorough protection against accidental 
contact. 

The work outlined is under the charge 
of W.J. Wilgus, vice-president New York 
Central & Hudson River Railroad. The 
details described in this article have been 
worked out under the direction of E. B. 
Katte, electrical engineer of the system. 
Messrs. Reed & Stem are the architects 
for the substations. 

The following is a list of the principal 
contractors : 

Transmission - line poles, MceClintic- 
Marshall Construction Company. 

Rotary converters for eight substations, 
Westinghouse Electric and Manufacturing 
Company. 

Storage batteries for eight substations, 
Electrice Ntorage Battery Company. 

Nubstation No. 1, Butler Brothers Con- 
struction Company. 

Substations Nos. 2, 3 and %, Butler 
Brothers Construction Company. 

Lighting ana power equipments for the 
two power stations and substation No. 4. 
Phompson-Starrett Company. 

Eight fiftecn-ton traveling cranes for 
the eight substations, Alfred Box & Com- 
pany. 

Exciter storage batteries for eight sub- 
stations, Electric Storage Battery Com- 
pany. 

Pintsch gas equipment for the steel 
the Safety Car Heating 
and Lighting Company, 
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The Faraday Society. 


The sixteenth ordinary meeting of the 
Faraday Society was held on Tuesday, 
October 31, 1905, at the Institution of 
Electrical Engineers, 92 Victoria street, 
London, S. W., England. The president, 
Lord Kelvin, was in the chair. 

Professor Ernest Wilson gave a résumé 
of his paper on “Alternate-Current Elec- 
trolysis,” which had been taken as read at 
the previous meeting. 

Table I—Experiments (Roy. Soc. Proc., 
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maximum coulombs has an important 
effect. 

Further experiments (Ibid., vol. lxiii, 
p. 346) made with aluminum plates 
in dilute potash, soda, and ammonia- 
alum solution showed a similar effect. 

Table I1I—Judging from the above ex- 
periments, one might be led to expect that 
when a metal ts dissolved in an electrolyte 
by alternate-current electrolysis, the 
amount dissolved in a given time at a 
given current density would be smaller at 


TABLE I—INFLUENCE OF FREQUENCY ON ELECTROLYTIC ACTION. 


Max. | 
Per- C uie bs | | 
centage Pee | — Vols volte” of 
Metal. Electrolyte. duency: neey Square are Across i El 3 c Remarks. 
n . roly sis. 
Mevareed) metre. || | 
| | Os omp 
Correction 
Platinum | Dilute H,8O, | 142.5, 40.8 | .486 ATA 1.77 .68 J made for 
i n i 2.4; 186 | .018 ` .800 1.87 T .66 conductivity. 
"3 "i n 88.7 2.54 | .0018 . .00226 | 0.50. | 
Aluminum l Soda alum ) 43.2 26.0 ane .... | 35.0 
dilute 10.5 8.2 | .0032 31.3 
| Ammonium j| 41.8 | 220 | 0042 | 47.6 Bogie 
į alum dilute (| 10.5 4.0 | .0032 | 49.1 Conducir it 
'} Potash alum į | 41.3! 14.0 | .0042 | 45.0 y- 
10.5 2.6 ,0032 444 J 


| , dilute ( 
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vol. liv, p. 407) made with platinum plates 
in dilute sulphuric acid show that of the 
total energy supplied to the cell in a 
given time, more is returned to the source 
when the frequency is high than when it 
is low—the maximum coulombs being 
of the order 0.0006 per square centimetre 
in each case. If the quantity of electricity 
he plotted coordinately with the electro- 
motive force of electrolysis it is found 


high than at low frequency. This is 
found to be the case as the experiments 
in the present paper (Faraday Soc. 
Trans., vol. i, August, 1905) show. 
Table I1I—Besides this chief conclusion 
there remain indications of other impor- 
tant effects. So great is the number of 
variables, and so great the difficulty of 
keeping all but one constant during an 
experiment, that from the few experi- 


TABLE II—INFLUENCE OF FREQUENCY UPON ELECTROLYTIC ACTION, 


| 


Exp. Metal. Electrolyte. 
ca a ee | 2 
1 Lead Dilute H,SO, | 
2 16 46 (E1 
4 . Zine + i | 
8 ' Amalgamated a $ 
5 ee 
17. | Iron Strong eros j 
13 j ulphate 
20 i | Strong sodium 
18 = oride | 
14 Copper ae sodium į 
23 Š chloride ( 


Milligrammes per RMSAm 

P Sentim Square Frequency E r a a 
6.29 21.5 .0286 
3.44 | 925 0236 
5.30 | 25.5 024 
3.87 32.0 .031 
1.89 92.0 .025 
0.787 32.0 .034 
0.462 92.0 .027 
0.100 32.0 .031 
0.017 92.0 .026 
0.278 32.0 .034 
0.028 92.0 .024 


that at the higher frequenev, for about 
the same maximum coulombs, the curve 
has relatively a smaller area, such reduc- 
tion being probably brought about by the 
greater reversibility. An axperimenit 
made at an intermediate frequeney when 
the maximum coulombs were 0.0000023 
per square centimetre gave a still higher 
value for the proportion of the total en- 
whieh is returned to the source— 
demonstrating that the magnitude of the 


ergy 


ments performed it is dangerous to at- 
tempt a generalization. 

All the experiments in table III were 
made at frequency 92. The weight of 
lead dissolved in dilute H,SO, increases 
with the current density. Amalgamated 
zine is difficult to deal with as the degree 
of amalgamation influences the result. 
Iron is dissolved in ferrous-sulphate at 
a greater rate the greater the current den- 
sity when the respective experiments are 
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started with fresh solutions. This is not 
the case when a new experiment is started 
in a solution whose density has been in- 
creased by electrolytic action in a pre- 
vious experiment. Compare experiments 
13, 14, 16. A difficulty with ferrous-sul- 
phate solution is its known tendency to 
oxidize. In sodium chloride more iron 
is dissolved at the higher current density. 
A complete investigation would need to 
take accounts of the density and tempera- 
ture of the electrolyte, and possibly of 
_ other conditions. 

Mr. W. R. Cooper read an abstract of 
his paper on “Alternate-Current Elec- 
trolysis as Shown by Oscillograph Rec- 
ords,” illustrating his remarks by project- 
ing on the screen a selection of his pho- 
tographic records. 

It is pointed out that although polari- 
zation is of the nature of capacity in an 
alternate-current circuit, there is a con- 
siderable difference. What might be 
termed the electromotive force of a con- 
denser rises and falls as rapidly as the 
applied pressure, but although the elec- 


ELECTRICAL REVIEW 


voltage—he was not sure which—below 
which no corrosion took place. More 
work was required to be done in order to 
indicate the exact conditions necessary for 
corrosion, but great caution was necessary 
in the application of scientific experi- 
ments to practice. 

Mr. J. Swinburne thought that the 
greater absorption of energy found by 
Professor Wilson at the lower frequencies 
was simply due to diffusion, and this was 
borne out by Mr. Cooper’s curves. 

Dr. F. Mollwo Perkin said he had found 
that platinum plates electrolyzed altern- 
ately in dilute sulphuric acid were more 
corroded at low than at high frequencies ; 
a colloidal solution of platinuin seemed 
to form, and the electrodes had an etched 
appearance, 

Professor A. K. Huntington contrib- 
uted a “Note on the Crystalline Structure 
of Electrodeposited Copper,” which was 
illustrated by photomicrographs of sec- 
tions of the deposits referred to in the 
paper. 

In Mr. Cowper-Coles’s process for mak- 


TABLE IlI—INFLUENCE OF CURRENT DENSITY UPON ALTERNATE-CURRENT ELECTROLYSIS. 


Milligrammes per Hour} R M S Amperes per 


| 
Exp Metal Electrolyte. per Square Centimetre. | Square Centimetre. 

2 Lead Dilute H,SO, 3.44 .0236 

3 gi is 32.3 .0847 

5 Zinc S s 1.89 .0258 

6 oc l as as 6.95 0923 w 

7 á : “ s 1.66 .0889 
18 Iron Strong ferrous sulphate 0.462 .0273 
14 = | = a n 0.457 .0979 + 
16 ia ! bd = 4.45 .0929 
18 a ' Strong sodium chloride + 0.017 .0262 
19 ye | i a A + 0.121 .0929 


* Same solution and plates as in experiment 5. 


tromotive force of polarization may rise 
as rapidly as the applied pressure, it falls 
more slowly, with the result that under 
suitable conditions the current curve may 
depart very considerably from the sine 
form. Actual oscillograph records are re- 
produced in support of this view. In 
considering the subject it has been very 
generally assumed that the current follows 
a sine curve. Since the curve obtained 
depends very much on the conditions of 
the experiment it is necessary to define the 
conditions very carefully before conclu- 
sions can be drawn from different experi- 
ments. Oscillograph records of elec- 
trolytic rectification were also shown. 
Mr. A. E. Trotter referred to the bear- 
ing of work on alternate-currdnt elec- 
trolysis on the corrosion of water and gas 
pipes caused by stray currents from al- 
ternate-current systems. He described 
some practical experiments he had made 
with lead pipes buried in the earth; these 
experiments showed that there was a 
minimum current density or a minimum 


+ Same solution as used in experiment 18. 


ing copper wire electrolytically a spiral 
scratch or groove on the mandril causes 
the copper deposited on it to part so easily 
that a long ribbon can be obtained. The 
author's explanation is that the direction 
of the lines of crystallization of an clec- 
trodeposited metal are the same as in 
a casting made on surfaces having the 
same inclination, i. e., the crystals form 
at right angles to the surface on which 


the deposit or the casting is made. 
It follows that when the crystals 
which form on surfaces more or 


less at an angle to one another meet, 
there will be want of continuity in the 
two sets of crvstals, and a line of weak- 
ness will be developed. Therefore in cast- 
ings and deposits when strength and not 
rupture is aimed at, it is important to 
avoid sharp angles. In the case of a 
cathode plate which has been deposited on 
a thin strip of electrodeposited copper 
the crystals of the original strip continued 
in some cases in the cathode plate. On 
annealing the electrodeposited copper the 
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long crystals of the deposit are completely 
broken up and become largely twinned. 
Hence brittlencss due to the direction in 
which crystals form in castings and elec- 
trodeposits may be modified and prob- 
ably completely removed by suitable an- 
nealing, unless the continuity is entirely 
broken. 

Mr. J. F. R. Rhodin thought that 
structure of the copper deposited in a 
groove, such as Mr. Cowper-Coles em- 
ployed, depended on electrostatic repulsion 
rather than on crystalline form. The 
fringing at the edge of a deposit, even 
where the current density was not high, 
seemed to him to confirm that explana- 
tion. 

Mr. W. Pollard Digby’s paper on “Some 
Observations Respecting the Relation of 
Stability to Electrochemical Efficiency in 
Hypochlorite Production” was taken as 
read. 

The author commenced by drawing at- 
tention to the fact that in all electro- 
lytic methods of producing hypochlorite 
solutions, only a small portion, rarely 
more than eighteen per cent of the chlorine 
usually present in the form of chloride, 
is converted into hypochlorite, and sug- 
vests that the amount of available chlor- 
ine produced from a sodium chloride so- 
lution depends upon the relation which 
the amount of unconverted sodium 
chloride actually present between the elec- 
trodes bears to the current density. As 
regards stability, particulars are given of 
two tests in which the rate of deprecia- 
tion, although only 0.3 to 0.4 gramme 
in twelve hours per litre for solutions 
containing eight grammes of available 


chlorine per litre, caused a very great de- 


preciation in the yield per kilowatt-hour 
supplied. The suggestion is advanced 
that no test of the efficiency of any appa- 
ratus for the electrolytic production of 
the hypochlorites can be regarded as com- 
plete without an estimation of the losses 
through instability, and a mention of the 
volume of the contents of the electrolyzing 
tank. While stability of solution does not 
greatly affect the efficiency of any con- 
tinuous type of apparatus (in which the 
sodium chloride is fed in at one end 
and drawn off at the other end ready for 
continuous use), it will materially affect 


the efficiency in any non-continuous 
apparatus or in any apparatus in 
which the electrolyte is circulated 


through an external cooling tank and re- 
turned to the electrolyzer to be further 
worked up. It is suggested that the pres- 
ence of minute quantities of iron in the 
solution have also a bearing on the depre- 
ciation. 


828 


Electrical Patents. 


Alexander D. Lunt, Schenectady, N. Y., 
has assigned to the General Electric Com- 
pany a patent granted to him on a vapor 
electric apparatus (803,836), November 
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mounted in a vertical position and rigidly 
attached thereto are the bucket-wheels and 
also the revolving member of a dynamo- 
electric machine. The vertical arrange- 
ment is highly advantageous in that the 
tendency of the shaft to spring and cause 


VAPOR ELECTRIC APPARATUS. 


7, 1905). The invention relates to means 
for starting vapor electric devices, such, 
for example, as mercury-vapor lamps, 
rectifiers, or the like. In carrving the in- 
vention into practice, electrodes are pro- 
vided which before the device is started 
are electrically connected by a conducting 
member. In the operation of starting, 
this member, by movement of the appara- 
tus, either of rotation or otherwise, is 
disconnected from the two electrodes, 
whereby the initial arc thus produced 
operates to start the flow of current be- 
tween the electrodes. 

An improved turbine has been patente! 
by William L. R. Emmet, of Schenectady, 
N. Y., and the patent obtained thereon 
has been assigned to the General Electric 
Company, Schenectady (803,678, No- 


IMPROVEMENT IN STEAM TURBINE. 


vember 7, 1905). The object of the in- 
vention is to improve and simplify the 
construction of elastic-fluid turbines and 
also to make them more efficient. In 
carrving out the invention the shaft is 


the wheel-buckets to rub on the station- 
arv parts is overcome. It also overcomes 
a difficulty in loading the several bear- 
ings evenly. ‘The shaft and bearings can 
also be made shorter for a given size 
machine, because the weight is supporte 
by a step or thrust bearing, the other bear- 
ing or bearings merely acting as guides, 
which do not carry weight. In other 
words, the pressure is removed from all 
of the bearings except the step or thrust 
bearing. 

John A. Fleming, of London, England, 
has patented in this country an instru- 
ment for converting alternating electric 
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ALTERNATING-CURRENT RECTIFIER. 


currents into continuous currents, and has 
assigned the entire interest in his inven- 
tion to the Marconi Wireless Telegraph 
Company, of New Jersey (803,684, No- 
vember 7, 1905). The invention is 
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especially designed for converting high- 
frequency alternating electric currents or 
electric oscillations into continuous elec- 
tric currents for the purpose of making 


“them detectable by and measurable with 


ordinary direct-current instruments, such 
as a “mirror-galvanometer” of the usual 
type or any ordinary direct-current am- 
meter. Mr. Fleming has discovered that 
if two conductors are enclosed in a vessel 
in which a good vacuum is made, one being 
heated to a high temperature, the space 
between the hot and cold conductors pos- 
sesses a unilateral electric conductivity, 
and negative electricity can pass from the 
hot conductor to the cold conductor, but 
not in the reverse direction. As the hot 


‘conductor should be heated to a very high 


temperature, say near to the melting- 
point of platinum (1,700 degrees centi- 
grade), it should be of carbon, preferably 
in the form of a filament such as is used 
in any ordinary incandescent lamp. The 
cold conductor may be of many materials, 
but a bright metal is preferred, such as 
platinum or aluminum or else carbon. 
The two conductors are enclosed in a glass 
bulb similar to that of an incandescent 
lamp, and the carbon is generally heated 
to a high state of incandescence by a 
continuous electric current, the electrical 
connection to the filament and the cold 
conductor being made by platinum wires, 
sealed air-tight through the glass. 


Three-Phase, Direct-Current Car 
Equipment. 

At the recent electrical exhibition in 
London, Bruce, Peebles & Company, 
Limited, London, exhibited a unique trac- 
tion equipment constructed for the Cana- 
dian Southwestern Traction Company, of 
London, Ontario. The peculiar feature 
of this equipment is its adaptation to 
operation over either a direct-current sys- 
tem or a three-phase system. The follow- 
ing description is taken from the Elec- 
trical Review (London): 

The motors are of 135 horse-power each. 
The car is intended for operation over a 
thirty-mile interurban line. This line is 
supphed with three-phase currents at 
1,100 volts, except in the town of Lon- 
don, where the cars operate over 500-volt, 
direct-current lines. The motors have a 


distributed winding, and an armature 
with commutator and sliprings. The 
winding is similar to that of a series 
direct-current motor upon the two-circuit 
principle. On the direct-current circuit 
the motors are controlled in the standard 
way. On the alternating-current circuit 
the brushes are lifted off the commu- 
tators, and the motors are started in cas- 
cade, and then cut in parallel. 
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LETTERS TO THE EDITOR. 


The Seattle-Sitka Cable. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

On page 742 of your issue for Novem- 
ber 11, 1905, in the latter part of your 
article on submarine-cable notes, it ap- 
pears that your journal has, inadvertently, 
no doubt, given further circulation to an 
article originally appearing in one of the 
western papers, in which it is stated that 
the Seattle-Sitka cable has virtually failed, 
entailing loss of communication, and a 
large waste of money on the part of the 
government. 

This mass of falsehoods seems to have 
more vitality than is usual in such cases, 
and it is felt that your journal, in its 
hitherto fair treatment of the signal corps 
of the army, will give at least equal prom- 
inence to the refutation of this statement. 

It was deemed expedient by the chief 
signal officer of the army last month to 
order the Burnside to remove a couple 
of obscure faults which had developed in 
the cable in the strait of San Juan del 
Fucca, near Cape Flattery. This was 
done promptly by the cableship Burnside, 
the faults remedied, and the cable is now 
in perfect working order. The only inter- 
ruption to the cable was during a few 
days while the cableship was working on 
it. 

It does not seem to have occurred to 
the critics that no means has yet been dis- 
covered for repairing a submarine cable 
without temporarily interrupting it. 

This office is quite at a loss to under- 
stand the reason for the adverse comments 
on the work of the signal corps from 
sources which, instead of blaming, should 
feel under manv obligations to the govern- 
ment for incidentally furnishing them 
with easy commercial communication with 
our northern possessions. 

A. W. GREELY, 
Brigadier-General. 
Chief Signal Officer of the Army. 

Washington, D. C., November 14. 


The Rating of Incandescent Lamps. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In your issue of October 28 there is 
a communication from Mr. J. C. Fish, 
_ of the Shelby Electric Company, Shelby, 
Ohio, concerning the rating of incaades- 
cent lamps. As he states in his letter, 
Mr. Fish has been conducting a campaign 
of public education for the past six years; 
indirectly, in the matter of the importance 
of considering illuminating results as well 
as the mere production of light, and di- 
rectly, in the way of showing the inade- 
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quacy of the prevailing method of rating 
incandescent lamps. His position in these 
matters has usually been so sound, that 
it seems a pity he should at this late day 
stray away from the logical path that he 
has so long followed, for it seems to me 
that he is decidedly astray on a number 
of the points which he makes in his letter. 
The method of rating a lamp by its inten- 
sity in one direction only is, as he says, 
now considered erroneous by all thinking 
people; but his contention that “the use 
of the mean spherical measurement in 
place of this would be practically as bad,” 
will not stand the test of reason. The 
only method of comparing the efficiency 
and workmanship of different styles and 
makes of incandescent lamps is by means 
of their mean spherical candle-power. 
The question of the natural distribution 
of the light of a given source, and the 
modifications possible by the use of re- 
flectors and globes, is one which concerns 
the user, and constitutes one of the most 
important questions in illuminating en- 
gineering. There are cases in which it 
is inexpedient to use any accessory about 
a lamp, and in this case the natural dis- 
tribution of the lamp is of prime impor- 
tance; but where an accessory, such as a 
globe or reflector, may be used without 
difficulty, the natural distribution of the 
light loses most of its importance, since 
it is possible to redirect the light in prac- 
tically any manner desired. The fact 
should furthermore not be lost sight of, 
that incandescent lamps, no matter how 
their distribution may vary in other re- 
spects, divide their total flux of light 
equally between the upper and lower hem- 
ispheres. 


His point in regard to the searchlight 


is not well taken. The searchlight is 
simply an electric arc fitted with a 
special reflector; and in comparing the 
efficiencies or illuminating values of 
searchlights, the correct method, and the 
one actually used, is based upon the mean 
spherical candle-power of the arcs with- 
out the reflectors. The use of this par- 
ticular reflector, which converts the elec- 
tric arc into a searchlight, is simply for 
the reason that a parallel beam of light 
is required; if the light were required 
to be used in some other manner, as for 
general illumination, a different kind of 
reflector would be used, and similarly in 
the use of the incandescent lamp. 

Mr. Fish is again in error in stating 
that “one of the largest manufacturers, 
calling attention to certain very efficient 
light units, does not make any claims to 
the horizontal distribution, but claims an 
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efficiency of two and one-half watts per 
candle-power”’; and that “it is a remark- 
able fact that this particular light unit 
does not deliver light in any direction at 
the efficiency of two and one-half watts, 
which is the efficiency claimed.” In 
the rating of this unit, the lamp itself 
is measured and rated in the usual man- 
ner; that is, by mean horizontal intensity, 
and it is by this measurement that the 
lamp is two and one-half watts efficiency. 
The effect of the reflector is very properly 
not taken into consideration in rating the 
lamp. 

His suggestion that the use of a reflector 
“only changes the direction in which the- 
light is wasted,” is also fallacious. If, 
by the use of a reflector, the downward 
light is found to be of so high a degree of 
intensity as to be “ruinous to the eyes,” 
as Mr. Fish maintains, the remedy of 
simply using a lower candle-power lamp, 
requiring less current, is easily applied. 

In conclusion I would submit this 
proposition as entirely logical: all light 
sources should be rated in a uniform man- 
ner, which will show their efficiencies as 
light producers, and which will enable 
comparisons to be made between them on 
a uniform basis. Their comparative 
mean spherical candle-powers furnish these 
data. 

E. LEAVENWORTH ELLIOTT. 

New York, November 17. 
Arrangement of a Braun Tube for 

Producing Cathode Rays Having 

a Low Velocity. 

Dr. A. Wehnelt has recently described 
a type of Braun tube which he has de- 
veloped in order to obtain cathode rays 
having a low velocity, and therefore 
strongly deflected by electric and magnetic 
fields. The cathode ray proceeds from a 
cathode consisting of a small strip of 
platinum maintained hot by means of a 
current passed through it. Upon this 


cathode is a small spot of calcium oxide 
or the oxide of some other earth. In front 
of the cathode, axially along the tube, is 
a screen pierced by a small hole. Beyond 
this is a space where the electric and 
magnetic fields may be set up, and still 
further on is the phosphorescing screen. 
The cathode is connected to the negative 
terminal of a source of high. potential, 
and the screen to the positive. The 
former is maintained at a dull red heat, 
and under these conditions throws out 
a brilliant white cathode ray, which is 
cut down to the required narrow pencil 
by means of the screen. The low velocity 
of this rav enables it to be used very 
conveniently for investigating electric 
and magnetic fields, as an oscillograph, 
and for other purposes.—Phystkaltsche 
Zeitschrift (Leipsic), November 1. 
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An Electrometer for the Stage of a 
Microscope. 


Mr. W. T. Porter describes in this 
article a simple and convenient type of 
capillary electrometer for use on the 
stage of a microscope. The electrometer 
consists of three parts: a glass tube, the 
lower end of which is drawn into a ca- 
pillary; a second glass tube containing 
the acid solution into which the capillary 
dips; and a small cylinder with a movable 
piston for applying pressure to the upper 
surface of the meniscus. The end of the 
capillary tube is drawn out into a fine 
capillary, which is dipped into a twenty 
per cent solution of sulphuric acid. 
Platinum electrodes are introduced, one 
into this tube, and one through the bottom 
of the acid tube. A small quantity of 
pure mercury is introduced into the ca- 
pillary tube, and by means of the movable 
piston is forced down through this tube 
until a small drop is ejected through the 
lower end. The pressure is then reduced 
slightly, allowing the mercury to reascend 
in the capillary and draw the acid with 
it. This electrometer is very sensitive, 
and should not be exposed to differences 
of potential exceeding one-tenth volt. 
When not in use, it should be short-cir- 
cuited by a switch connecting the term- 
inal wires, so as to maintain the two con- 
tact surfaces at the same potential. In 
use, the shifting of the meniscus may be 
taken as the measure of the electromotive 
force being investigated, or the meniscus 
may be kept at a fixed position, the elec- 
tromotive force being read by the change 
in pressure in the pressure-cylinder re- 
quired for this purpose. It is convenient 
to fill this cylinder with a heavy oil. The 
advantages of this type of electrometer 
are that it can be used with the micro- 
scope in a convenient position; it is accu- 
rate and easily calibrated, but it must 
be recalibrated frequently, since there is 
a tendency for the meniscus to drift.— 
Abstracted froin Science (Lancaster), No- 


rember 10. 
a 


The Use of Condensers for the Continuous 
Operation of Three-Phase Motors. 

A method emptoving condensers and re- 
actance coils, so as to enable a three-phase 
motor to be run satisfactorily from a 
single-phase ciremit, is here deseribed by 
Herr J. Dalemont. 
in bridging across a supply circuit a con- 
denser and a reactance coil in series, and 


The method consists 
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in connecting one coil of the delta-con- 
nected motor across the circuit, and the 
junction of the other two coils to the 
point intermediate between the condenser 
and the reactance coil. By the proper ad- 
justment of capacity and reactance, a 
satisfactory displacement of the phase of 
the currents in the coils of the motor is 
obtained. The machine mav be run thus 
continuously. The conditions, however, 
do not exactly correspond to those of a 
three-phase motor on a three-phase circuit, 
but they can be made more nearly so 
by reversing the connections of the coil 
which is placed across the supply circuit. 
The author discusses first the theory of 
this method of operation, and then gives 
the results of tests of a motor operated 
first normally as a three-phase motor, then 
connected as first suggested across a single- 
phase circuit, and lastly with one coil re- 
versed as mentioned. Operating as a 
three-phase motor, the machine with an 
output of fifty-five watts had an efficiency 
of fifty-eight per cent and a power-factor 
of eighty. With the motor connected to 
the coil unreversed, at the output of 300 
watts the efficiency was forty-two per cent, 
and the power-factor cighty-eight. Con- 
nected with the reversed coil, and with 
an output of 450 watts, the efficiency was 
fifty-five per cent and the power-factor 
ninetv-one. The points in operation which 
have been quoted are those for the maxi- 
mum efficiency for each method of run- 
ning. It is suggested that this method 
might be used for operating three-phase 
motors on a single-phase railway circuit 
when such operation seems desirable.— 
Translated and abstracted from Elektro- 
technische Zeitschrift (Berlin), Novem- 


ber 2. 
a 


Widnes-Runcorn, England, Electric Trans- 
porter Bridge. 

A traveling ferry bridge has been 
erected across the river Mersey, between 
Widnes and Runcorn, England, which is 
operated by clectrie motors. The bridge 
itself is of the stiffened suspension type, 
with two main girders at a height of 
eighty-two feet above high water. The 
span of the bridge is 1,000 feet. On these 
girders runs a trolley, from which the 
traveling platform is suspended hy steel- 
wire ropes. The platform is capable of 
accommodating 800 foot passengers and 
four two-horse wagons. The time occu- 


pied in making a trip is two and one- 


quarter minutes. The trolley is carried 
on thirty-two wheels, sixteen of which 
run on each rail. It is driven by motors 
mounted in the centre of the trolley, 
which receive power from the generating 
station on the bank. This power-house 
is on the Widnes side of the river, and 
contains two Crossley gas engines, each 
rated at seventy-five brake-horse-power. 
They run at 210 revolutions per minute, 
drawing gas from the town mains. Each 
engine is directly coupled to a forty-eight- 
kilowatt multipolar dynamo, giving a 
continuous output of ninety amperes at 
525 volts. The engine room also contains 
a booster, consisting of a motor and gen- 
erator directly coupled, which is used for 
charging the accumulators and regulat- 
ing their output. The accumulator con- 
sists of 245 ceils, with a capacity of ninety 
amperes for one hour. ‘The batteries are 
set up in a room over the engine room. 
From the switchboard two main supply 
cables are led up one tower, and across to 
the main girders of the bridge, where 
they are attached to two overhead T- 
shaped conductors carried by insulators 
below the cross girders of the bridge. 
From these conductors the current is col- 
lected by trolley arms, and passes down 
through the driver's cabin, which is placed 
on top of the traveling car, through the 
controlling devices, then to the motors. 
‘The motors are of the semi-enclosed type. 
There are two of these, rated at thirty 
hbrake-horse-power each. They drive, by 
means of gearing and shafts, the wheels 
of the trollevs.—Abstracted from the 
Klectrical Review (London), October 20. 
5 
The General Care of Storage Batteries. 


In this article by Mr. J. Lester Wood- 
bridge, on electric storage battery engi- 
neering, the author describes the general 
methods of installing and operating bat- 
teries, and closes with some interesting 
remarks upon their care and maintenance. 
The amount of attention which a bat- 
tery requires is comparatively small, but 
it is important. The electrolyte must 
be kept above the top of the plates 
by the addition of pure water from time 
to time, to replace evaporation. Pro- 
longed and repeated overcharging must 
he avoided, but it is desirable to over- 
charge the battery slightly about once a 
week, the charging current being con- 
tinued for about an hour after the maxi- 
mum specific gravity is reached. Over- 
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discharging should be avoided in regular 
service. The battery should not be 
allowed to stand for a considerable length 
of time in a discharged condition, but 
should be recharged as soon as practicable. 
This applies not only to the battery as 
a whole, but to the individual cells. If 
some of the cells, by reason of an acci- 
dental short-circuit, become discharged, 
the cause should be removed as promptly 
as possible, and the cells brought back 
to thair proper state. A slight or par- 
tial short-circuit may occur by the lodg- 
ing of foreign matter between the plates 
in a cell. This will gradually bring the 
cell to a lower state of charge than the 
others in the battery. To detect cases 
of this kind it is advisable to take specific 
gravity readings of all the cells once a 
week. If these readings show that a cell 
has fallen off below the others, the cause 
should be sought out and removed. Usu- 
ally the weekly overcharging will bring 
the cell to its normal state of charge. 
A recording voltmeter, which will give 
a continuous record of the voltage at the 
battery terminal, is of great assistance in 
ensuring the proper handling of the bat- 
tery. This will show the character of 
the service to which the battery has been 
subjected, and whether the charge has 
been stopped at the right time; and by 
giving the average at the battery terminals 
for each of the twenty-four hours, will 
enable the operator to determine whether 
the battery is being overcharged, or the 
reverse.—A bstracted from Cassier’s Maga- 
zine (New York), November. 
a 


Some Tests on Lamp Globes. 

Some interesting tests on lamp globes 
used in connection with the Nernst lamp 
are given here by Mr. Maurice Solomon. 
The tests were made some time ago, and 
have not been verified, but they seem to 
the author to be of particular interest. 
He found that the correction factors 
usually employed for globes of different 
descriptions did not apply at all to his 
work; in fact, a plain glass globe, al- 
though it is usually said to decrease the 
amount of useful light by ten to fifteen 
per cent, actually increased the light bv 
from one to three and one-half per cent, 
the increase being due to the higher tem- 
perature at which the enclosed filament 
was maintained. Similar results were ob- 
tained with frosted globes, which caused 
a loss of only two to six per cent, although 
they are generally thought to decrease the 
amount of light by fifteen to thirty per 
cent. The results are believed to be ac- 
curate within two per cent. The author 
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then describes a simple method of ob- 
taining mean spherical candle-power of 
a lamp of this kind. The distribution of 
light in three planes was measured: the 
horizontal, the vertical plane through the 
filament, and the vertical plane at right 
angles to the filament. From these data 
distribution curves for the three planes 
are plotted. As the Nernst filament is a 
straight rod, the horizontal distribution 
may be divided into four similar quad- 
rants, so that it is only necessary to con- 
sider the distribution in one of these. 
The values obtained for the three planes 
are plotted to rectangular coordinates, the 
abscissa representing angles made with the 
axis of the filament, and the ordinates, 
candle-powers. The mean height of or- 
dinate of any one of these curves will be 
the average value of candle-power in that 
particular plane. If a sphere be described 
around the source of light, and be divided 
into a number of horizontal zones, the 
mean spherical candle-power can be ob- 
tained by Rousseau’s method, if the mean 
intensity of light in each zone be known. 
But these values can be obtained ap- 
proximately from the three sets of read- 
ings taken above, as follows: the distri- 
bution of light for a cone having a vertical 
angle of zero degrees is obviously a circle, 
and is hence represented on the curve 
sheet by a straight line. The distribution 
for the horizontal plane has already been 
determined, and it is obvious that the dis- 
tribution in the planes lying between these 
two will vary in a continuous manner, so 
that curves may be drawn between the 
two curves already plotted by starting an:l 
ending with the values which have already 
heen determined for the two vertical 
planes, and drawing the lines so that they 
change gradually from a straight line to 
the form found for the distribution in the 
horizontal plane. From these lines the 
mean spherical candle-power can be com- 
puted by measuring the areas included. 
The value is believed by the author to be 
fairly accurate—Abstracted from the 
Electrician (London), November 3. 
a 
Novel Features of Communication on the 
Steamship Amerika. 

There are four separate telephone sys- 
tems on the steamship Amerika, the new- 
est addition to the fleet of the Hamburg- 
American Line. These systems are de- 
scribed in this article by Mr. Edward A. 
Tyler. Together they form the most 
complete means of communication which 
‘thas ever been installed upon shipboard. 
The one of these in which the public 
will be most interested is a system for 
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communicating from the staterooms to 
the stewards and to other staterooms. 
The instruments are placed in certain of 
the staterooms, there being about 100 in 
all. They connect with three branch 
switching points in charge of attendants, 
and are intended mainly for communi- 
cation with the stewards. They can, how- 
ever, be connected to a main distribut- 
ing board at the bureau of information, 
and from here to any other stateroom 
telephone. Should a call come to any 
switching point when the attendant is not 
there, a signal is given to the information 
clerk, who despatches a messenger to an- 
swer the call. The stewards’ telephone 
system is separate and distinct from the 
stateroom equipment. It connects at each 
of the branch exchanges, and also with | 
the kitchens, pantries and similar loca- 
tions. This is a single-line system, with 
five bridged stations. The navigating and 
engineering department has a third sys- 
tem, which consists of instrumente of the 
loud-speaking naval type, connected be- 
tween the different navigating stations, 
the engine room and the engineer’s office. 
In all there are twelve of these, distributed 
at various points on the boat, to be used 
by the officers in charge, and by the 
watches. The fourth system is used in 
connection with submarine signaling. The 
receiving instruments are placed well for- 
ward in the bew of the boat, inside the 
hold, one on each side of the vessel be- 
low the water line. This apparatus is 
used to locate the position of submarine 
signal bells installed at the entrance to 
harbors or on dangerous reefs. The tele- 
phone installation, as a whole, represents 
European practice rather than American. 
An important feature is the use of the 
telephone to increase the efficiency of the 
personal services offered the passengers, 
and to transmit orders and receive replies. 
Until recently the telephone has been con- 
sidered rather unreliable for this work. 
The installation on the Amerika will prob- 
ably do much toward removing this feel- 
ing, since it is equivalent to the admis- 
sion of the superiority of the telephone 
for transmitting information and receiv- 
ing instructions which effect the control 
of the movements of the ship. The sys- 
tem has been installed with much care. 
No wires smaller than No. 18 Birmingham 
wire gauge have been used. The con- 
ductorsare insulated with gutta-percha,and 
where possible are combined into a lead- 
covered cable. This sheath is protected 
by a durable, weatherproof braided cover- 
ing.—A bstracted from the American Tele- 
phone Journal (New York), November 4. 
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Methods of Getting New Business. 


A department devoted to fhe commercial developmen of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


“The South Bend Electric Company 
and the Elkhart Electric Company control 
the power output of the St. Joseph & Elk- 
hart Power Company, the Buchanan 
Company, and relay steam plants at 
South Bend and Elkhart, Ind.” 

Such is the opening paragraph of a very 
handsome brochure which has been devel- 
oped by the above-named companies. The 
salutation is as follows: “Mr. Business 
Man: If you are interested in an econom- 
ical machine drive—say, power that can 
be produced at forty per cent below the 
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cost of power produced by coal—this book 
will interest you. To convince you that 
reliable power can be acquired at the sav- 
ing mentioned, the resources in power of 
the South Bend Electric and Elkhart 
Electric companies are here explained.” 
Concrete examples of factories using this 
power are given, followed by. the commer- 
cial points of interest in the district in 
which the power is sold. 

The book comprises thirty-two pages 
and the cover. In addition to the two- 
color printing on the soft buff paper, there 
are two half-tone illustrations on every 
page. These illustrations portray various 
buildings in and about the city wherein 
power is used. and various machines which 
are driven by means of electric motors. 


In any analysis of the methods in vogue 
for stimulating the demand for electric 
current for any service, no other material 
is so valuable as a basis as is the experi- 
ence of some institution which has tried 
out various methods, with varving de- 
grees of success. One of the most success- 
ful of the modern public service corpora- 
tions is the Syracuse Lighting Company, 
of Svracuse, N. Y. This company has 
made a very extensive use of modern 
methods of publicity, under the direction 
of Mr. William B. Ross, of the lighting 


handsomely illustrated and represented in 
very attractive form, was distributed. An 
illustration of the cover of this booklet, 
which is in pearl and gold, is given here- 
with. In addition to this, at a large ex- 
pense the company fitted up a display 
room, where practical demonstrations of 
the various apparatus were given. It is 
safe to say that this room has paid for 
itself over and over again. 

Nearly every month the company en- 
closes with its monthly bills some litera- 
ture obtaining to some part of its busi- 
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and power department. Some four years 
ago this company’s power business 
amounted to a little over 600 horse-power. 
‘To-day it is nearing the 5,000-horse-power 
mark, and is steadily increasing. Its 
lighting load has kept steadily apace, and 
comparing output with population, the 
current delivered forms a very respectable 
percentage of the total amount of energy 
of any nature used for illumination. The 
company not only uses a considerable 
amount of advertising matter, but keeps 
itself constantly before the public by 
personal interviews. In order to first 
reach the public, a carefully prepared cir- 
cular letter was sent to a selected list. 
This letter was forwarded to each and 
everv industry, calling attention to the 
particular machines in use by the individ- 
ual or company. This was followed by 
an interview, showing the best methods of 
installation, and pointing out the advan- 
tages to be derived. Tater on a booklet, 
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ness. For instance, heating and cooking 
apparatus, special lamps, small motor 
possibilities, ete., are kept constantly in 
the minds of the public in some shape 
or other. The company has a large lamp 
board in its display room, showing almust 
every lamp manufactured, and many 
special lamps are sold in this way. As 
a rule, the general public has become ac- 
customed to the commercial lamp, and 
has not in mind many specialties, such, 
for instance, as Turkish corners and other 
uses to which these lamps can be put for 
decorative effects. The demonstrations 
undertaken by the Syracuse company have 
done much to create new uses for electric 
lamps throughout the city. 

The company carries out all of its ad- 
vertising propositions according to & 
definite campaign. But little advertising 
is done in the daily newspapers. No 
inside wiring is undertaken, the company 
bringing its wires to a point of entrance, 
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the local contractors doing all interior 
wiring at the expense of the owner or 
consumer. The first installation of the 
lamps has to be paid for; after this the 
company gives free lamp renewals on com- 
mercial lamps. For special lamps a 
charge is made covering the difference 
between the cost of these and the cost of 
the commercial lamp. 

The company has a regularly organized 
complaint department which receives com- 
plaints and turns these over to the proper 
party for investigation. 

The company follows up all enquiries 
concerning either new business, exten- 
sions or complaints by personal interview 
and by correspondence from special de- 
partments. The endeavor is always made 
to settle all complaints by personal con- 
tact with the aggrieved party, and every- 
thing is done to win the confidence of the 
public by securing its good will. To do 
this the company must show a mastery 
of its business, and in every way nothing 
is avoided that will command the respect 
of the consumer. * In securing this, great 
attention is paid to the selection of the 
representatives of the company, who by 
frank dealing and personal contact make 
the best impression on the consumer. 
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Madison Square Garden Electrical 
Show. 

The list of exhibitors at the Madison 
Square Garden electrical show, to be held 
December 12 to 23, has already reached 
gratifying proportions, and new contracts 
are said to be coming in very rapidly. The 
following firms have already definitely 
selected spaces and signed contracts for 
exhibits : 

National Carbon Company, Joseph 
Goldfinger, Eastern Carbon Works, Ameri- 
can Telephone Journal, Thos. M. St. 
John, G. M. Gest, Magneta Clock Com- 
pany, Peerless Electric Company, Mag- 
net Wire Company, Waterbury Company, 
Electro-Dynamic Company, Gray National 
Telautograph Company, General Storage 
Battery Company, Natural Food Com- 
pany, Stow Manufacturing Company, Chi- 
cago Pneumatic Tool Company, Vandyck- 
Churchill Company, Gold Car Heating 
and Lighting Company, New York Tele- 
phone Company, William Krug, Stand- 
ard Vitrified Conduit Company, Niagara 
Tachometer and Instrument Company, 
National Battery Company, Clark Elec- 
tric and Manufacturing Company, Na- 
tional Meter Company, Electric Journal, 
Engineering News, Douglass Manufac- 
turing Company, International Corre- 
spondence Schools, Brunswick Refrigerat- 
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ing Company, Electro-Radiation Com- 
pany, Simplex Electric Heating Company, 
American De Forest Wireless Telegraph 
Company, Mohican Spring Company, 
Wireless Railway Company, Burke Elec- 
tric Company, George L. Mason Com- 
pany, Electrical Age, Waite & Bartlett, 
Ovington Manufacturing Company, Kıns- 
man Block Signal System, Kinsman 
Electric Railway Supply Company, Vee- 
dee Vibrator Company, Victor Talking 
Machine Company. 


a> 

A Preliminary Map of the Independ- 
ent Telephone Lines of Ohio. 
The accompanying illustration shows 

a preliminary map giving about three- 
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lines about which it has been possible to 
secure information. 


o- 
Independent Telephone Systems in 
Indiana. 

The tax returns of 228 companies in 
eighty-four counties reporting to the au- 
ditor of the state of Indiana for 1905, 
with the remaining companies estimated 
on the same basis, show a total invest- 
ment of $11,605,873, an increase of 
$3,897,242 over 1904. Gross earnings for 
1905 were $3,500,000, a gain of $778,000 
over those of 1904. Improvements to the 
amount of $112,846 were paid out of the 
earnings, this amount being $42,117 more 


A PRELIMINARY MAP, SHOWING ABOUT SEVENTY-FIVE PER CENT OF THE INDEPENDENT 
TELEPHONE LINES IN OBIO. 


quarters of the independent telephone lines 
of Ohio. Much work is being done by 
the National-Interstate Telephone Asso- 
ciation to secure authentic material rela- 
tive to the independent telephone systems 
throughout the country. Considerable 
data for lines not shown have been re- 
ceived since tracing this map, and a later 
edition will be issued, showing all the 


than in 1904. The actual gain in net 
earnings as compared with 1904 was 
$313,042. The total number of independ- 
ent telephones in the state at the present 
time is about 175,000. This development 
has been achieved within six years, and 
the 368 independent exchanges in the 
state are reported to be doing a good busi- 
ness. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Automatic Switchless Tele- 
phone. | 
The DeVeau Telephone Manufacturing 
Company, New York city, has perfected 
the design of an automatic switchless tele- 
phone with exchange connection and 
other improvements. 
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Fic. 1.--MECHANISM OF AUTOMATIC 


The mechanism illustrated in Fig. 1 
is a built-up frame of heavy sawed brass 
with a sliding plate in the centre. The 
push-buttons are made of hard-drawn, 
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terminal. Pressing the button all the way 
in will give the ringing circuit. On its 
return the button makes two self-clean- 
ing talking contacts. When through talk- 
ing, the receiver is placed on the hook, 
releasing the button. 

Careful attention has been given to the 
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SWITCHLESS TELEPHONE APPARATUS. 


ringing contacts and the talking contacts. 
The self-cleaning feature eliminates the 
ordinary corrosion due to the deposits of 
dust or other foreign substances. 


MECHANISM 
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Fic. 2.—A Srx-LinE AUTOMATIC SWITCHLESS TELEPHONE WIRING DIAGRAM. 


cone-shaped brass, with a hard-steel pin 
on one end and a hard-rubber button on 
the other. There are no spiral springs 
used in the mechanism. The buttons are 
held and worked by heavy hard-drawn 
bronze springs bent on one end for the line 


The automatic switchless telephone has 
made it possib!e for more than one or two 
pairs of telephones to be used at any one 
time without interference. Any one tele- 
phone can call and talk to more than one 
station at the same time. Any one tele- 


phone may have a single station telephone 
as an extension, and any telephone can 
secure secret conversation with a deter- 
mined station by using the automatic 
secret button. In addition to this, one 
or two of the telephones may have an 
automatic trunk or exchange connection 
for long-distance service. ‘This exchange 
connection can be used on both wall and 
desk telephones, and can be connected with 
magneto or common battery exchange 
systems. 

An illustration is given herewith of the 
line connection for a six-station auto- 
matic switchless telephone system, the 
talking and ringing battery being placed 
at some central point. (See Fig. 2.) 

For a six-station system there are re- 
quired ten wires, using a separate bank 
of batteries for ringing and talking. Re- 
tardation coils are used on this system 
to prevent cross-talk. The diagram 
shown herewith may be used for a system 
up to fifty stations by employing four 
more wires in each case than there are 
telephones, as shown in the wring dia- 
gram. The length of cable on this auto- 
matic system should not extend over 1,500 
feet. Where there is a longer run of 
cable a magneto call should be used. 
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Cemetery Trolley Line Opened. 

An electric railway has been opened for 
the accommodation of lot owners in the 
Loudon Park cemetery, Baltimore, Md., 
the opening event being the occasion of 
a luncheon given to the members of the 
Maryland Funeral Directors Association 
at the Linden Mansion. The railway is the 
first of a series of developments which 
will be undertaken to improve the prop- 
erty. The road was built by Newell & 
Company, of sixty-pound T-rails, with 
stone ballast, and is one mile long. Two 
cars—the Loudon, with cane chairs, and 
the Linden, with side seats—will run at 
present. Hach will seat twenty persons 
and accommodate a number of others 
standing. The current is furnished by the 
United Railways and Electric Company, 
of Baltimore. There is a siding at the re- 
ceiving vault for the funeral car of the 
United Railways and Electric Company, 
and in the near future an entrance will 
be made from the Frederick road 


west of the main entrance for the funeral 


car. Cars will be run on a regular sched- 
ule, and will be free to the lot holders. 
The line will later be extended to the new 


extension of the cemetery. 
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Westinghouse District Managers’ 
Meeting. 

The annual convention of the district 
managers of the Westinghouse Electric 
and Manufacturing Company was held 
November 13-16, at the general offices of 
the company at East Pittsburg. R. L. 
Warner, New England manager of the 
company, acted as chairman of the meet- 
ings, which were attended by the follow- 
ing representatives of the company: 


C. S. Powell, general agent; W. F. 
Zimmerman, representative; Maurice 
Coster, manager export department; W. 
C. Webster, assistant to second vice-presi- 
dent; F. H. Shepard, New York; G. Pan- 
taleoni, southwestern manager, St. Louis, 
Mo. ; J. R. Gordon, manager, Atlanta; H. 
H. Seabrook, manager, Baltimore; D. E. 
Manson, manager, Boston; C. W. Under- 
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their respective territories. Among these 
opinions expressed were the following: 

I have it from the lips of a representa- 
tive of one of the largest commercial 
interests in South America, that the people 
in those countries would rather buy 
American machinery than buy European 
goods. 

This statement was made by the man- 
ager of the export department. Speaking 
further on the prospects for export busi- 
ness, Mr. Coster said: 


The outlook for foreign trade has 


never been brighter in this country than 
at present. The superiority of American 
machinery as compared with European 


manufacture is being demonstrated every 
day, and in those markets where the Ger- 


mans and English have heretofore enjoyed 
a monopoly, America is now gradually 
obtaining the lion’s share of the business. 
As far as the Westinghouse companies 


ANNUAL CONVENTION OF THE DISTRICT MANAGERS OF THE WESTINGIIOUSE ELECTRIC AND 
MANUFACTURING COMPANY, East PITTSBURG, PA., NOVEMBER 18-16, 1905. 


wood, manager, Buffalo; T. P. Gaylord, 
manager, Chicago; C. W. Regester, 
manager, Cincinnati; G. B. Dusinberre, 
manager, Cleveland; J. F. Johnson, man- 
ager, Dallas; L. M. Cargo, manager, 
Denver; C. F. Medbury, manager, Detroit; 
T. J. McGill, manager, Minneapolis; C. 
A. Bragg, manager, Philadelphia; W. F. 
Fowler, manager, Pittsburg; D. E. Webs- 
ter, manager, St. Louis: W. W. Briggs, 
manager, San Francisco; M. P. Ran- 
dolph, manager, Seattle; Paul T. Brady, 
manager, Syracuse. 

At the opening session, which was held 
Monday morning, November 13, addresses 
were delivered by E. M. Herr, first vice- 
president of the company, by Frank H. 
Taylor, second vice-president, and by other 
officials. 

_ At no time in the history of the com- 
pany have the managers spoken with more 
enthusiasm of the business conditions in 


are concerned, we are enjoying the par- 
ticular advantage that the name of West- 
inghouse is well known the world over; 
that our goods are used in every country 
on the globe, and hence we have no diffi- 
culty to obtain business for our com- 
panies. 

R. L. Warner, New England agent, 
said : 

The business outlook in New England 
was never brighter than at the present 
time, and especially does this refer to the 
Westinghouse Electric and Manufacturing 
Company. Our product is constantly grow- 
ing in favor, and I also believe that the 
fact of the New York, New Haven & 
Hartford Railroad Company being about 
to operate its trains by the single-phase 
locomotive, will be a great factor upon 
the electric railway business of the West- 
inghouse companies. 

F. H. Taylor, second vice-president, 
said : 

I feel that this is a subject of con- 
gratulation, not only to ourselves, but also 
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to the entire business interests of Pitts- 
burg. That the prospects for prosperity 
in our works never will be brighter than 
at present. While we are already in pos- 
session of the facts which prove that the 
year 1905 has been the banner business 
year in the history of the factory, we have 
every reason to believe from the assur- 
ances given us by our district managers 
from all over the country, who have now 
been in session here, that the industrial 
advancement throughout this countrv 
promises an unprecedented activity. 


Mr. C. S. Powell, general agent, New 
York city, said: 


The adoption of electricity by the Penn- 
sylvania Railroad on its lines, eastern 
division; by the New York Central on 
part of its lines; and the decision of the 
New York, New Haven & Hartford Rail- 
road Company to operate trains with the 
single-phase locomotive will prove a great 
impetus toward increasing the future 
business in the electrification of railroad 
lines throughout the country. 


T. J. McGill, the northwestern agent, 
located at Minneapolis, said : 

Every indication at present in the 
Northwest leads me to believe that 1906 
is going to be the greatest year in history. 

J. R. Gordon, with headquarters at 
Atlanta, said: 


The development of the South within 
the last five vears has been truly phe- 
nomenal. Business, commercial and 
manufacturing enterprises are daily in- 
creasing. Electricity has had as much to 
do with this development as anv other 
factor. 


L. M. Cargo, representative for the dis- 
trict comprising Colorado, New Mexico, 
Wyoming, Utah, and Idaho, said: 

The new discoveries of valuable minerals 
are made in our district almost every 
hour, and the wealth of gold, silver and 
copper, especially the latter, is inestima- 
ble. This means a greater development 
of the mining industry of that country 
than has yet been dreamed of, and, inas- 
much as the application of electricity 
makes the operation of mines an easy 
task, we are looking for a great business 
in that branch of the industry. 

W. W. Briggs, of San Francisco, said: 

The people on the Pacific slope are look- 
ing forward to a period of uninterrupted 
prosperity. I believe that the develop- 
ment of interurban railway business has 
only just commenced and with the per- 
fection of the single-phase locomotive and 
the steam turbine, this particular branch 
of the business will be very much greater 
than it has been heretofore. 


C. A. Bragg, district manager, of Phila- 
delphia, said: 

In regard to the prospects for business 
in the coming year, they appear to me 
most flattering. If we have had successes 
in the past and banner years, I think the 
coming one will make them look insignifi- 
cant as regards the amount of profitable 
business there is ahead of us. 
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Enclosed, Self-Oiling, Direct-Con- 
nected Engines. 

The Chandler & Taylor Company, In- 
dianapolis, Ind., is building a line of 
direct-connected engines of the enclosed 
type, which is meeting with general suc- 
There 


cess in all parts of the country. 
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and can be adjusted while the engine is 
in operation. It is self-oiling, and can 
have its lining shells removed without dis- 
mantling any part of the engine or gen- 
erator field frame. The sdlf-centering 
feature makes it peculiarly adapted to 
direct-connected service, because as wear 


Front VIEW, ENCLOSED, SELF-O1LING, DIRECT-CONNECTED ENGINES. 


are many little bits of mechanical inge- 
nuity incorporated in the design, making 
this engine peculiarly adapted for direct- 
connected service. 

The machines are designed, the com- 
pany states, exactly in accordance with 
the specifications of the American Society 
of Mechanical Engineers, and the Ameri- 
can Institute of Electrical Engineers. 
The engine is of the side-crank pattern, 
and particular attention is given to many 
of the structural details. The main crank- 


CYLINDER, ENCLOSED, SELF-OILING, 


CONNECTED ENGINE. 


bearing, illustrated herewith, might seem, 
at first glance, to be too complicated for 
ordinary service. In detail, however, the 
assembly is decidedly simple and worked 
out so as to give a maximum of service 
with a minimum amount of attention. 


The main crank bearing is self-centering, 


occurs it can be taken up, keeping the - 


centre of the shaft in the line upon which 
the engine was originally assembled. 

The outboard bearing used with this 
line of machines is what is commonly 
known as a dynamo type, and consists 
of a split box mounted on three heavy 
cap-screws, these screws being supported 
by the outer pedestal. This arrangement 
permits of an adjustment in any plane, 
even though there should be an excess 
settling of the foundation under this part 


DIRECT- 
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to a bearing surface of this character. 
The wear in the guides is adjusted by the 
wedge-shaped shoes, the shoes being locked 
firmly to the cross-head by studs and nuts 


CRANK-SHAFT BEARING. 


on the inside of the cross-head body. This 
design prevents any pounding between the 
cross-head shoe and the cross-head proper. 


Cross-HEAD. ¥ 


The valve is of the well-known double- 
ported, grid-iron type. This construction 
eliminates friction and gives a small clear- 
ance space, with ample port openings. 


FLYWHEEL AND GOVERNOR, ENCLOSED, SELF-OILING, 


D1IRECT-CONNECTED ENGINE. 


of the machine. This bearing is also self- 
oiling. 

The cross-head is of the well-known box 
form, the body being a casting of steel, 
and the adjustment for wear in the guides 
being made by tapered shoes. These shoes 
are made solid, and of a bronze suited 


The valve is arranged to automatically 
lift off the vaive seat, and automatically 
replace itself, if a charge of water should 
come over into the cylinder. 

The governor is of the well-known Rites 
inertia type, so constructed that the centre 
of gravity of the inertia arm is always 
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maintained in a line perpendicular to the 
line of the governor-supporting pin. This 
is accomplished by forming the water- 
pockets on both sides of the inertia arm, 
and prevents any cross-balance, eliminat- 
ing a wobbly eccentric or an oddly shaped 
governor-pin. 

Particular attention has been paid to 
the feature of enclosing the engine. Even 
the eccentric is entirely enclosed with a 
cast-iron guard, and between the sides of 
the strap there is placed an oil deflector, 
which keeps the oil from being drawn 
into the governor-wheel. A felt packing 
plate is placed on the eccentric rod just 
forward of the opening in the eccentric 
oil-guard, so that any oil which might be 
thrown out of this opening is deflected 
back to the oil chamber. 

During a recent test it was determined 
that with a 100-kilowatt machine operat- 
ing continuously from Sunday morning 
of one week to Sunday morning of the 
next week, the weekly oil bill, including 
both engine and cylinder oil, was a trifle 
less than seventy-five cents. This, re- 
duced to an ordinary run of ten hours a 
day, with 300 working days in a year, 
would make the yearly oil bill $13.20. 

Electrical Curling-Iron Heater. 

The accompanying illustration shows 
the new form of electric curling-iron 
heater invented by Frederick A. Tobler, 
743 Howard street, San Francisco, Cal. 


ELECTRICAL CURLING-IRON HEATER. 


The device represents an electrical curl- 
ing-iron heater especially adapted for the 
use of travelers. It is designed to take 
the place of an ordinary incandescent 
lamp in the regular socket. The incan- 
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descent lamp burns independently of the 
heating element. The heating element is 
cut in and out of circuit by the inser- 
tion and extraction of the curling-iron. 

A practical feature of this apparatus 
is that the heating element, when burned 
out, can be easily taken out and replaced. 
No special tools are required to make the 
change, and there are no terminals to 
detach. When the new heating element 
is inserted, the contact shoes operate au- 
tomatically. The heater weighs, complete, 
four ounces. 


Some Convenient Telephone In- 
struments. 
The accompanying illustrations show 
some of the convenient telephone ap- 
paratus which is being made by the Strom- 


Fia. 1.—PorRTABLE INTERCOMMUNICATING 
Desk TELEPHONE. 


berg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y. Fig. 1 is 
an intercommunicating portable desk 
telephone, designated as style “I. B.” 
This style of telephone has been on the 
market for a number of years, and some 


Fie. 2.—CoMBINATiION TELEPHONE. 


of the largest telephone exchanges have 
thousands of them in daily use. The 
instrument is neat, substantial and fully 
nickel-plated. It is a desirable and prac- 
ticable instrument for the office superin- 


given to the operator. 
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tendent of a factory, and for similar 
places. 

Fig. 2 is a convenient type of instru- 
ment for the use of bankers and business 
men. It is known as style “H C,” and is 
a combination telephone, the receiver and 
transmitter being attached together by 
means of a neat handle. By simply plac- 
ing the receiver to the ear the signal is 
The instrument is 
provided with flexible green silk-covered 
cord of good length, and is elegantly made 
throughout. 

The “H B” type is an instrument de- 
signed to meet the needs of the office 
manager. The receiving and transmitting 
instrument is similar to that shown in 
Fig. 2, except that when it is not in use 
it is hung on the hook, and not laid upon 


the desk. This instrument gives the user 
a great amount of freedom. It may be 
mounted on the side of a desk or inside 
a roll-top desk, if desired. Each instru- 
ment is handsomely finished and provided 
with green silk-covered cord of good 
length. 


A New Condenser. 

A new type of condenser has been 
brought out by the French Westinghouse 
Company and M. Le Blanc, which has 
some interesting features. The follow- 
ing description is taken from the Mechan- 
ical Engineer (London) : 

The condensing water is supplied 
through a pipe into a condensing chamber. 
This chamber is large, so that as the 
steam flows through it, its velocity will 
be small. The condensing chamber, how- 
ever, contracts at its lower end to a com- 
paratively small opening, at the mouth 
of which is placed a centrifugal pump, 
or turbine driven in the reverse direction, 
which catches the water of condensation 
as it issues from the chamber, and forces 


it through a series of nozzles of the in- 
jector type. By this arrangement the 
water is quickly removed from the con- 
densing chamber—so quickly that it has 
not time to give up its contained air, and 
a high vacuum is maintained. 


University of Illinois Test Car. 

The electrical equipment for the test 
car of the electrical engineering depart- 
ment of the University of Illinois is now 
being installed at the shops of the Ili- 
nois Traction System. The car will be 
ready to run in about a week, and through 
the courtesy of the Illinois Traction Sys- 
tem will be used over its lines in making 


tests of the amount of power required 
for different speeds and grades, under 
varying loads. The car is of the interur- 
ban type. It is equipped with Westing- 
house apparatus, and was built by the 
Jewett Car Company. 
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CURRENT ELECTRICAL NEWS 


. DOMESTIC AND EXPORT. 


DIRECT CABLE TO SHANGHAI—A cable has been completed 
by the German Dutch Company between Guam, Yap and Shanghai. 
China, connecting at Guam with the Commercial Pacific Cable system. 
The new cable obviates the route via Manila for messages from this 
country to Chinese points, and affords direct connection with 
Shanghai. 


NEW TELEPHONE COMPANY’S CAPITAL NOW $5,000,000— 
The new Home Telephone Company, of Detroit, Mich., was reor- 
ganized on Monday, November 6, and the nominal capital stock 
of $10,000 named in the first articles of incorporation was increased 
to $5,000,000. A controlling interest has been purchased in the 
Peninsula Telephone Company, the toll line company organized in 
connection with the Cooperative Telephone Company, and capitalized 
at $100,000. 


SHOSHONE FALLS WATER POWER—The Shoshone Falls 
Power Company, controlling the water rights on the Snake river, 
at Shoshone falls, Twin falls and Auger falls, Idaho, with a 
capital of $4,000,000, has announced that within fourteen months 
it will supply electric power to Salt Lake City, Utah, through a 
transmission system 170 miles in length. It is stated that the 
hydraulic equipment, with a capacity of 25,000 horse-power, is 
practically completed. 


TO BUILD ELECTRIC LINE UP MONT BLANC—A large num- 
ber of workmen have been brought to Geneva, Switzerland, to begin 
the construction of the new electric line which is to take tourists 
nearly to the top of Mont Blanc. The length of the line will be 
about twelve miles, and the electric system is the same as the one 
in use on the Jungfrau. The new line will start from the village 
of Lafayet in Chamonix, and gradually ascend to the northwest 
side of the mountain up to the plateau. 


TO CHICAGO BY TROLLEY—A new electric railway system, 
planned by Pittsburg capitalists, is projected to run from New- 
castle, Pa., down the Sewickley valley to Beaver, where it will 
connect with the Beaver valley traction system of the Pittsburg 
Railway Company. Through the connections of the latter system 
it will go to Pittsburg. The company is to be chartered this 
month, and among those interested are T. G. Hamilton, of Fitz- 
gerald & Hamilton, Pittsburg; Stanley Vickers, C. G. Gerber, Harry 
Ethridge, E. M. Bassinger, and others. It is said that the road will 
be about thirty miles long, and will be built according to the latest 
ideas. 


TWO SYSTEMS ADDED TO THE BELL TELEPHONE EX- 
CHANGES IN PENNSYLVANIA—Two telephone franchises have 
been secured by the Bell Telephone system in Pennsylvania. Con- 
tracts have been closed by the Central District and Printing Tele- 


graph Company for the Farmers’ exchange at Lowell, Ohio, and for > 


the franchise of the Murraysville Telephone Company at Export, 
Pa. The Lowell company is located in five townships of Washington 
County, Ohio, and has 180 subscribers. The Murraysville Telephone 
Company is located in Westmoreland County, and the line is now 
being built. The company has 140 subscribers, most of whom are 
farmers. The central exchange will be located at Export, and will 
have a direct connection with Pittsburg. With the addition of 


these two concerns, the Bell company now has more than 20,000 


stations. 


NEW POWER PLANT IN OREGON—The North Santiam river, 
one of the most powerful streams in Oregon, is to be the scene of 
a power plant to operate the proposed electric line from Portland up 
the Willamette valley to Eugene or Roseburg. Rights have been 
secured on the river from Detroit, the eastern terminus of the 
Corvallis & Eastern Railroad, down to Mehama, where the river 
leaves the mountains, a distance of about twenty-eight miles. The 
North Santiam is about seventy miles long, full of waterfalls, nar- 
rows and rapids, and is continued from the snowbanks of Mount 
Jefferson, down the cascades and across the valley into the Willam- 


of the various organizations. 


ette. After leaving the mountains it flows across the northern 
part of Linn County, and a few miles above its mouth joins the 
South Santiam river, which flows northwest from the vicinity 
of the Three Sisters. The united stream enters the Willamette 
about ten miles from Albany. 


CALIFORNIA ENTERPRISE TO WORK A NEW WATER 
POWER—A corporation is being formed for the purpose of erecting 
a large power plant within ninety miles of Los Angeles. Mr. A. K. 
Detwiler, a resident of California, is the principal party in the 
corporation. It is stated that besides entering the field as a pro- 
ducer of electricity, the company will build dams and lay pipes 
for the distribution of 7,500 inches of water to certain points. 
Mojave river valley will be the chief scene of the new corporation's 
operations. The company has secured riparian rights to cover a 
watershed in the San Bernardino range. In order to develop the 
water power, a dam is to be constructed at Victor narrows, which 
forms a large natural reservoir. At this point there will be con- 
structed a plant which will develop 15,000 horse-power. The esti- 
mated cost is expected to be in the neighborhood of $800,000, and 
the plant will be completed within two years. 


NEW PUBLICATIONS. 
> TWELFTH ANNUAL CONFERENCE OF THE RAILROAD 


‘DEPARTMENT OF YOUNG MEN’S CHRISTIAN ASSOCIATION— 


The proceedings of the twelfth international conference of the rail- 
road department of Young Men’s Christian Associations of North 
America, held at Detroit, Mich., from September 28 to October 1, 
1905, have been published. In addition to the day-by-day report 
of the sessions there is a register of the members of the conference 
and a series of excellent illustrations of the prominent members 
The frontispiece is a reproduction 
of the large group photograph taken on the occasion of the conven- 
tion at Detroit. The publisher is the international committee of 
Young Men’s Christian Associations, New York city. 


REPORT OF THE BOARD OF RAPID TRANSIT COMMIS- 
SIONERS OF THE CITY OF NEW YORK—The report of the Board 
of Rapid Transit Railway Commissioners of the city of New York for 
the year 1904 has been issued. This gives an account of the work ac- 
complished during that year. The volume contains also the report of 
the chief engineer, Mr. William Barclay Parsons, upon the work 
done, and the report of the auditor, together with seven appendices. 
The first of these gives a list of the commissioners and the staff; the 
second is an account of the proceedings of the opening of the 
rapid transit railway; the others deal with court opinions upon 
certain phases of the work, proposed new routes, reports upon roll- 
ing stock and safety appliances, and certificates to the New York 
Connecting Railroad, and the New York & New Jersey Railroad 


Company. 


THE MANUFACTURERS OF THE UNITED STATES STAND- 
ARD REFERENCE BOOK—The fifth edition of the Manu- 
facturers of the United States Standard Reference Book is 
a bulky. volume weighing twelve and one-half pounds, and con- 
taining over 3,000 pages. The book is made up of a com- 
plete list of the names and addresses of manufacturers throughout 
the United States. The manufacturers are classified alpha- 
betically, and an index of 241 pages renders it particularly 
easy to secure the name and address of a manufacturer of 
any material. The book enumerates and classifies 512,734 manu- 
facturers, covering an output of 52,596 articles of every known 
variety. This work was originally started in 1882, in the form of a 
small pamphlet of forty-six pages, weighing three ounces. The 
demand for this book of reference has kept pace with its growth, 
and it is now a prominent part of the reference library of mercan- 
tile establishments in eyery part of the world where American 
manufactures are known. The book is substantially bound in. heavy 
boards covered with red cloth, and. measures nine by twelye and 
one-half inches. It is published by the Manufacturers’ Red Book 
Publishing Company, 225 Fourth avenue, New York city. 
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PERSONAL MENTION. 

MR. VICTOR C. GILPIN announces that he is now representing, 
at 120 Liberty street, New York city, the Tower-Binford Company, 
knife switches and panelboards; the Monarch Electric Manufactur- 
ing Company, “Monarch Special” lamps, “Monarch” arc-burst, and 
the Acme Lamp Company, refilled lamps. 


MR. GEORGE W. JOHNSON, Jackson, Mich., has been appointed 
manager of the Michigan State Telephone Company’s office at that 
place to succeed Mr. D. D. Shane. Mr. Shane becomes district mana- 
ger, his jurisdiction extending to Delta, Wacousta, Potterville, 
Mulliken and the territory included by the foregoing towns. 


SIGNOR GUALTIEROTTI, minister of the Italian posts and 
telegraphs, has appointed a commission, under the presidency of 
Signor Blaserno, to study the development of wireless telegraphy, 
with a view to the establishment of ten wireless stations in the 
principal commercial points of Italy, to be used for public service. 


MR. J. STANLEY RICHMOND, the well-known specialist upon 
railroad track construction and electrical engineering, dealing 
particularly with the elimination of electrolytic troubles, has for 
some time been traveling troughout the country. Mr. Richmond now 
announces that he is connected with the hydroelectric power com- 
mission of the Province of Ontario. 


MR. GEORGE S. HASTINGS is in charge of the new Cleveland 
(Ohio) office, 416 Electric Building, of the National Electric Com- 
pany, Milwaukee, Wis. Mr. Hastings will handle the complete line 
of the company throughout Ohio, Indiana, Michigan, West Virginia 
and New York as far east as Schenectady, and electrical machinery 
only in Pennsylvania as far east as Johnstown. 


MR. RALPH D. MERSHON has been retained by the African Con- 
cessions’ Syndicate, Limited, of London, in connection with the pro- 
posed development of power at Victoria Falls on the Zambesi river, 
Rhodesia, South Africa, and its transmission to Johannesburg and 
the Witwatersrand, for use in connection with gold mining. The 
distance of transmission will be about 700 miles. Mr. Mershon has 
just returned from a flying trip to Europe, madè for the purpose 
of consultation relative to this enterprise. 


MR. H. T. EDGAR, vice-president and manager of the El Paso 
Electric Railway Company, has resigned to accept the vice-presi- 
dency of the Northern Texas Traction Company, which consists of 
the electric railway system in the city of Fort Worth, Tex., and the 
interurban line from Fort Worth to Dallas. He will manage this 
property with headquarters at Fort Worth, leaving El Paso about 
December 1. Mr. Edgar has been the manager of the El Paso Elec- 
tric Railway Company since its organization, and superintended 
its construction and installation. 


OBITUARY NOTICES. 

MR. FREDERICK H. BETTS died at his home, 22 East Sixty- 
fifth street, New York city, on Friday, November 10. He was an 
authority on patent law, and was counsel in some famous patent 
cases for the Western Union Telegraph Company, the American Bell 
Telephone Company, the Edison Electric Light Company, the General 
Electric Company, the Westinghouse Electric and Manufacturing 
Company and the Westinghouse Air-Brake Company, and the Mar- 
coni wireless systems in Bngland and the United States. He was 
also patent counsel to the city of New York. In 1872, and for 
several years thereafter, he was counsel for the state insurance 
department. He was born in Newburgh, N. Y., in 1843. 


MR. H. S. HENDERSON, of Rome, N. Y., an old-time railroad 
and telegraph man, died at the Rome Hospital on the morning of 
November 13. Mr. Henderson was born at Rome, N. Y., January 
9, 1835. He was educated at the public schools and the Rome Free 
Academy, and at the age of sixteen learned telegraphy and went 
to Kingston, N. Y., in charge of a commercial office. After con- 
siderable experience he went to Lockport as manager of the West- 
ern Union office. He was division operator of the Delaware sys- 
tem of the railroad at Port Jervis. He was transferred from that 
point to Jersey City, N. J., and filled the same position on the 
eastern division and branches, where he remained thirteen years, 
a large portion of the time as chief train despatcher. From Jersey 
City he went to Norwich as chief train despatcher of the northern 
division and branches, and in charge of the telegraph. He went 
to Rochester, N. Y., in May, 1878, four days before the first train 
was run through to Salamanca, as chief train despatcher and super- 
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intendent of telegraph of the Rochester & Pittsburg Railroad. 
When this road was merged into the Buffalo, Rochester & Pittsburg 
Railroad he was retained as train-master and superintendent of 
telegraph, remaining in this company’s service nearly twenty-five 
years, the latter part of which he was a traveling agent in the 
transportation department. 


ELECTRICAL SECURITIES. 

Speculation last week was almost wholly dominated by monetary 
considerations. Notwithstanding the wide fluctuations in prices and 
the feverish activity in many lines, the significant fact remains that 
the market has shown a remarkable resistance to adverse conditions. 
It is expected now that the period for dividend disbursements and 
profit-taking is close at hand, that new investment features will be 
developed and that the bank surplus can be so built up as to relieve, 
in the very near future, any money stringency which may be appre- 
hended at the present time. The coming winter season, without 
definite announcement of inimical relations between labor and capi- 
tal, and the continued good reports from every industrial quarter, 
indicate that a season of prosperity is at hand, and that good things 
will continue to be the order of the day. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 18. 


New York: Closing. 
Brooklyn Rapid Transit...............eee008 8134 
Consolidated GaS............ ccc eee eee ee eee 179 
General Electric. ......... cc cece tere eee 18514 
Interborough Rapid Transit................. 211% 
Kings County Blectric.............0 ccs e eee 200 
Manhattan Elevated............. ccc ec eee eens 163% 
Metropolitan Street Railway................. 116 
New York & New Jersey Telephone........ 150 
Westinghouse Manufacturing Company...... 192 


The regular quarterly dividend of 2 per cent has been declared on 
the stock of the Kings County Electric Light and Power Company, 
payable December 1. 

The entire Interborough Rapid Transit system (including the sub- 
way and Manhattan divisions) reports as follows for the quarter 
ended September 30, 1905: gross, $3,905,097; expenses, $1,967,447; 
net, $1,937,650; other income, $159,841, a total of $2,097,491; charges, 
$1,987,672, leaving a surplus of $109,819. For the nine months end- 
ing September 30 the surplus is $1,540,859. At the annual meeting 
of the company only routine business was transacted. 

The New York City Railway Company reports as follows for the 
quarter ended September 30, 1905: gross, $4,509,610; expenses, 
$2,292,258; net, $2,217,352; other income, $339,416; total income, 
$2,556,768; charges, $2,803,050, leaving a deficit of $246,282, as com- 
pared with a surplus of $179,475 for the same quarter of 1904. At 
the annual meeting of the New York City Railway Company the 
retiring directors were reelected. ) 


Boston: Closing 
American Telephone and Telegraph.......... 136 
Edison Electric Illuminating................ 246 
Massachusetts Blectric............ 2.0 eee eee 55 
New England Telephone.................08. 135 
Western Telephone and Telegraph preferred 90% 

Philadelphia: Closing 
Electric Company of America................ 11%, 
Electric Storage Battery common............. 81 
Electric Storage Battery preferred............ 81 
Philadelphia Blectric............... 0c ccecces 85g 
Philadelphia Rapid Transit.................. 31% 
United Gas Improvement.................... 9356 


The directors of the Philadelphia Electric Company have declared 
the regular semi-annual dividend of 2% per cent, payable Decem- 
ber 15. 


Chicago: Closing 
Chicago Telephone..............cccecccceecs 137 
Chicago Edison Light................ ccc ee 160 
Metropolitan Elevated preferred............. 70% 
National Carbon common................e0:: 63 
National Carbon preferred.................02. 116 
Union Traction common...............eceee. 11% 
Union Traction preferred.................00. 37 


It is stated that the fall business of the Union Traction Com- 
pany shows a very fair gain over that of a year ago. 
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ELECTRIC LIGHTING. 
JORDAN, N. Y.—The power plant of the Jordan Lighting Com- 
pany has been completed. 
OTTAWA, ONTARIO—The Stanstead Electric Light Company 
has extended its lines to Derby Centre. 


PIERRE, ILL.—A stock company of Miller citizens has bought 
the town electric light plant and will improve it. 

FLORENCE, S. C.—The Florence Light and Power Company 
has placed an order for almost an entire new electric light plant. 

AVALON, N. J.—The borough council has employed an expert 
to formulate plans and estimates for the installation of an electric 
lighting plant. 

SPOKANE, WASH.—The Washington Water Power Company 
has accepted plans for a four-story and basement building for 
station and office purposes. 

VALLEJO, CAL.—Calistoga is to have an electric light plant, 
which will be installed by the Calistoga Electric Light and Power 
Company, capitalized at $20,000. 

HOUGHTON, MICH.—The village council of L’Anse has awarded 
the contract for the municipal lighting plant to the Superior Con- 
struction Company, of Houghton. 

WILMINGTON, N. C.—Fayetteville has awarded the contract 
for overhauling and enlarging its electric light plant to the Allis- 
Chalmers Company, of Milwaukee, Wis. 

SUMPTER, ORE.—Actual construction work on the plant that 
is to generate 1,200 to 2,000 horse-power by the utilization of the 
waters of Olive lake is now in progress. 

WEST MEDWAY, MASS.—The selectmen have signed a contract 
for 125 lamps of twenty-five candle-power, at $13.50 per year, moon- 
light schedule. The agreement takes effect before January 1. 

RUTHERFORD, N. J.—A contract for street lighting for three 
years, at $16 a lamp per year, has been awarded to the Public 
Service Corporation by the East Rutherford borough council. 


MESSENA, N. Y.—The plant and franchises of the Brushton 
Electric Light Company have been sold at auction for $900 to A. L. 
Donaldson, representing the Brushton stockholders of the company. 


CLARKSBURG, W. VA.—The Clarksburg Gas Company and the 
Clarksburg Electric Light Company have consolidated. The new 
company is known as the Clarksburg Gas and Electric Light Com- 
pany. i 
FLORA, ILL.—The electric light committee, representing the 
Flora city council, has rejected the proposition of the General 
Utilities Company which sought to purchase the municipal lighting 
plant. 


ROCHESTER, N. Y.—The Lockport, Niagara & Ontario Power 
Company has secured all the necessary rights of way to pass 
through the town of Sweden, and work of erecting the towers to 
carry the cables will soon be begun. 


ANSONIA, CT.—The principal streets of Beacon Falls are to be 
lighted by electricity. There will be twenty-five incandescent lamps 
installed in the near future. The lamps will be of fifty candle-power, 
and will cost the town $50 a year per light. 


OWINGSVILLE, KY.—According to reports a syndicate of east- 
ern capitalists is preparing to install a large electric light plant at 
Rockcastle Falls, in the Rockcastle County mountains, to furnish 
light and power for that entire section of the state. 


GAYLORD, MICH.—A company is being organized for the pur- 
pose of utilizing the current in the Manistee river, near the 
village of Sherman, Wexford County. The power obtained is to be 
distributed to the nearby towns for commercial purposes. 


CORNWALL, N. Y.—The Cornwall town board has signed a 
contract with the Hudson Counties Gas and Electric Company 
on an all-night schedule of $20 per light for the year. This is an 
increase of a little less than $2 over the former contract for moon- 
light schedule. 


EUGENE, ORE.—The option on the Lane County Electric Com- 
pany’s property held for some time by I. W. Anderson, of Spokane, 
and A. Welch, of Salem, has been closed and the property has 
passed into the hands of the firm of Rhoades, Sinkler & Butcher, 
of Philadelphia. 
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SAN FRANCISCO, CAL.—The board of supervisors has approved 
the recommendation of the board of public works and the inspector 
of light and water for the establishment of 103 new street arc 
lights to be located at various points throughout the city, chiefly 
in the western and southwestern suburbs. 


SUNAPEE, N. H.—The Sunapee Electric Light and Power Com- 
pany, now owned by the Newport Electric Light Company, has just 
completed the work of rebuilding its system. This work was com- 
menced last April, and since that time the company has set about 275 
poles and strung twenty miles of new wire. 


LONDON, ONTARIO—A company has been formed, with ample 
capital, for the purpose of generating power in the neighborhood 
of London, and the purchase of the necessary land is in progress. 
The site of the prospective power plant is on the Thames, below 
Kilworth, eight miles from the city. The river has a heavy fall 
at this point. 


WINONA, MINN.—The Minnesota Light and Power Company, 
which this year developed a water power of 200 horse-power at 
Minnesota City, has recently had the ground looked at by an engi- 
neering authority, and is prepared to award contracts for increasing 
the capacity to 800 horse-power with 1,000 horse-power for eight 
hours in the day. 


UTICA, N. Y.—The Utica Gas and Electric Company has entered 
into a contract with the Rome Gas Company, whereby the former 
concern is to furnish electricity for lighting the city of Rome. A 
high-tension line will be built and power will be furnished from 
Trenton Falls to Rome, where it will be transformed to the proper 
voltage for the different requirements in that city. 


CANNON FALLS, MINN.—A deal has been completed by which 
the Cannon River Electric Power Company has become the owner of 
the Northfield Light, Heat and Power Company. The plant of 
Northfield will be managed by its present owners for a year, when 
it will pass into possession of the purchasers. Power for the plant 
at Northfield and also the local plant will eventually be transmitted 
from the dam to be built across the Cannon river, one mile west of 
the falls, 


HARTFORD, CT.—The stockholders of the Hartford Electric 
Light Company held a meeting recently and voted to increase the 
capital stock from $1,600,000 to $1,800,000. The charter amend- 
ments granted by the last legislature were also accepted. These, 
in brief, give the company privilege to increase its capital stock 
to $3,000,000, and also to carry on business in Rocky Hill. Im- 
mediately after the stockholders had adjourned the directors met. 
They voted to issue 2,000 new shares of stock at par. 


SHELBYVILLE, IND.—Edward Daniel, master in chancery of 
the Indiana District of the United States Circuit Court, transferred 
the Shelbyville water and light plant, at Shelbyville, to Charles F. 
Street, and Mr. Street then transferred the property to the Citizens’ 
Water and Light Company, of Shelbyville, under which name the 
company will now be known. A mortgage for $50,000 on the plant 
and property has been given to the United States Mortgage and Trust 
Company, and filed with the recorder of Shelby County. 


LOS ANGELES, CAL.—Papers have been signed by representa- 
tives of a local syndicate completing the purchase of the gas plants 
at Redlands and Colton, which will hereafter be operated by the 
Edison Gas and Electric Company. The Edison company in con- 
nection with the local syndicate already has control of the plants 
at Riverside, Ontario, Pomona and Whittier, and the purchase of 
the two above mentioned plants completes a chain through the 
whole San Bernardino valley. The price paid is approximately 
$250,000, and improvements to the present system will be made as 
soon as plans can be prepared. 


EDUCATIONAL. 

THOMAS S. CLARKSON MEMORIAL SCHOOL OF TECH. 
NOLOGY—The Thomas S. Clarkson Memorial School of Technology, 
Potsdam, N. Y., will hold the founder’s day exercises on Thursday 
evening, November 30, at eight o’clock. The address of the evening 
will be delivered by Mr. John Cassan Wait, of New York city. Mr. 
Wait is the pioneer in a specialty in the practice of law—that of engi- 
neering and architectural jurisprudence. In this branch he is an 
acknowledged authority, and is the author of several books on the 
subject. 
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ELECTRIC RAILWAYS. 


OWOSSO, MICH.—The contract for the construction of the 
Grand Rapids & Ionia, Grand Rapids, Belding & Greenville, Ionia 
& Owosso, and Owosso & Pontiac electric railways has been signed. 


PEORIA, ILL.—The McKinley Interurban Company has been 
granted a twenty-year franchise by the city of Peoria. The ordi- 
nance passed recently provides for the payment of $15,500 by 
the McKinley syndicate to the city of Peoria in yearly instalments 
for twenty years or the term of its present franchise. 


SHELBYVILLE, IND.—Another new interurban road is pro- 
posed which, if constructed, will connect Columbus with Shelby- 
ville by way of Hope. The capital will be furnished by Hope and 
‘Columbus men, and the company will be organized soon. Work 
on the extension of the Indianapolis & Cincinnati from Shelby- 
ville to Greensburg is progressing rapidly. 


ROCHESTER, N. Y.—It is said that the Rochester, Scottsville 
& Caledonia Electric Railroad Company is considering a proposi- 
tion to extend its road south to Perry and Nunda. If it does so 
it will lay tracks on the route graded by a company organized in 
1840 as the Rochester & Nunda Railway Company, which graded 
almost from Greigsville to Nunda by way of Moscow. 


BROOKLYN, N. Y.—The Brooklyn Heights Railway Company 
has recently placed an order with the Westinghouse Electric and 
Manufacturing Company for a substantial addition to its present 
equipment, consisting of 300 No. 101-B Westinghouse direct-current 
railway motors and 150 sets of controllers. The order for motors 
is in addition to one placed some months ago for 600 motors of the 
same type. 


NIAGARA FALLS, N. Y.—The formal transfer of the majority 
- stock of the Electric City Railway Company, by which the control 
of the company passed into the hands of the International Railway 
Company, took place at a meeting held in the office of President 
Michael of the River City Construction Company in Buffalo. Fol- 
lowing the transfer of stock officers were elected as follows: 
president, H. J. Pierce, Buffalo; secretary and treasurer, Fred 
Slocum, Buffalo. 


WATERBURY, CT.—Plans are under way for a trolley line 
from Woodbury to Danbury. It is proposed to build a line from 
the terminal of the Waterbury-Woodbury road, running the same 
through the village of Sandy Hook, Newtown into Bethel, con- 
necting with the present Danbury line. When this proposed line 
is completed and a few other connections and extensions made, 
it is expected that this will be the quickest and most direct route 
from Waterbury to New York. 


FORT WAYNE, IND.—It is now probable that there will be 
two electric interurban roads built from Fort Wayne north to 
Auburn and Garrett, one being the extension of the Toledo & 
Chicago interurban, promoted by the Seagraveses, and the other 
the extension of the Fort Wayne & Wabash Valley Company, 
which has a line in operation from Fort Wayne to Logansport, 
and also a line to Lima. The roads from Fort Wayne north will 
practically parallel each other, passing through many of the same 
towns. 


NEWARK, N. Y.—Work has been begun in Newark for equip- 
ping with electricity the West Shore Railroad from Rochester 
to Syracuse. The contract has been let by the Ontario Electric 
Power Company, of Niagara Falls, to the Buffalo Pole, Line and 
Construction Company, which is to erect a series of derricks 
between the two cities mentioned on which are to be hung three 
aluminum cables for the transmission of power. The work involves 
an expenditure of $550,000, and according to contract must be 
finished by March 1, 1906. 


BLOOMINGTON, ILL.—The interurban mileage of Illinois will 
be largely increased in 1906 and in 1907. It is expected that trolley 
service will be established between Chicago and St. Louis. The 
Illinois Traction Company, of which W. B. McKinley, of Cham- 
paign, is the president, has already completed plans for laying 135 
miles of track next year, and this amount may be exceeded if 
conditions continue favorable. In two years the trolley will be 
in service between Bloomington and Chicago, and with connec- 
tions now under way, will permit a continuous ride between Chicago 
and St. Louis by electric line. 
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TELEPHONE AND TELEGRAPH. 


OAKLAND, CAL.—The Oakland city council has granted a fran- 
chise to the Home Telephone Company. 


PHILADELPHIA, PA.—An independent line is being built 
between Richland and Sheridan Berks County. 


JACKSON, MISS.—The Home Telephone Company, of McComb, 
has been purchased by the Cumberland company. 


DANIELSONVILLE, CT.—The Southern New England Telephone 
Company has opened a new exchange in Jewitt City. 


FARGO, N. D.—The Northwestern Telephone Exchange Com- 
pany is building a new line from Grafton to St. Thomas. 


PHILADELPHIA, PA.—The Delaware & Atlantic Telephone 
Company is putting its wires underground through all the principal 
streets in Riverton. 


WHITE HALL, ILL.—The Illinois Telephone Company has 
installed in the White Hall exchange office a switchboard with a 
capacity of 450 instruments. 


PETERSBURG, VA.—The Petersburg Telephone Company has 
extended its lines to Stony Creek, where it will connect with the 
Sussex & Southside company. 


ROCKVILLE CENTRE, N. Y.—A franchise has been granted 
the New York & Montauk Telephone Company to Operate a system 
in the town of Rockville Centre. 


WILLIAMSBURG, VA.—The Chesapeake Telephone and Tele- 
graph Company, organized in 1900, has passed into the hands of 
the Southern Bell Telephone Company. 


QUINCY, ILL.—The Quincy Automatic Telephone Company has 
increased its capital stock from $15,000 to $1,000,000 and changed 
its name to the Quincy Home Telephone Company. 


BALDWINSVILLE, MASS.—At a meeting of the selectmen it 
was voted to grant a franchise to the Otter River Telephone Com- 
pany to construct and maintain telephone lines and exchanges 
throughout the town of Templeton. 


SHEBOYGAN, WIS.—The Citizens’ Telephone Company, of She- 
boygan, has sold the full line between Dacada and Fredonia by 
way of Random Lake to Silver Creek to W. B. Krause and M. 
Schmidler, of Port Washington, and Dr. Mallory, of Random Lake. 


GERMAN VALLEY, N. J.—The Chester Telegraph Company has 
completed its line from German Valley to Middle Valley, Custmoor, 
Vernoy and Califon. At the latter place it connects with the Farm- 
ers and Merchants’ Telephone Company’s line, giving service to High 
Bridge, Clinton, Flemington, Frenchtown, Whitehouse, Milford and 
Bloomsbury. 


TROY, N. Y.—At the annual meeting of the stockholders of the 
Clinton Telephone Company, the following were the directors 
elected: E. M. Woodward, C. A. Gardner, I. R. Coughtree, T. M. 
Brush, I. H. Griswold, L. W. Hayes, B. S. Ramsay, A. Sharron, 
J. M. Weaver and I. Merkel. At a subsequent meeting of the 
directors the following officers were chosen: president, I. H. Gris- 
wold; vice-president, B. S. Ramsay; secretary, I. R. Coughtree; 
treasurer, I. Merkel; manager, E. L. Graul; assistant manager, C. L. 
Howk. 


PARSONS, KAN.—A charter has been granted the Citizens’ 
Home Telephone Company, a corporation with a capitalization of 


' $500,000, organized for the purpose of taking over and consolidat- 


ing all the independent telephone companies in southeastern 
Kansas. The incorporators are: James Plottner and George Yeacer, 
of Kansas City; Fred Perkins and D. J. Romine, of Oswego; 
George Spangle, of Chetopa, and C. H. Kimball and F. H. 
Brown, of Parsons. The companies to be consolidated are: 
Pittsburg Home Telephone Company, Galena Home Telephone Com- 
pany; exchanges at Galena, Weir City and Scammon; Labette 
County Telephone Company; exchanges at Oswego, Chetopa, Alta- 
mont, Mound Valley, Edna and Bartlett, and Parsons Home Tele- 
phone Company. The consolidated companies have a total of 3.00 
telephones and over 400 miles of toll lines. A copper circuit will 
be put in from Pittsburg, connecting with the St. Louis and Kin- 
loch long-distance lines by way of Parsons to Cherryvale, where it 
will connect with the Kansas City Home Telephone Company’s 
long-distance lines. 
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INDUSTRIAL ITEMS. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., has 
recently closed a contract with the Arbuckle Ryan Company, of 
Toledo, Ohio, for two 250-kilowatt, engine-type, alternating-current 
generators, for installation at Canton, Ohio. 


THE ALLIS-CCHALMERS COMPANY, Milwaukee, Wis., has 
issued a series of handsome bulletins describing and illustrating 
sampling plants and equipment, portable rock-crushing plants, 
forged steel balls for ball mills and the Bennetts pouring spoon. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., in bulle- 
tin No. 61 describes and illustrates belt type direct-current machines. 
These machines are for general power purposes and small lighting 
plants. The details of construction are carefully explained, and the 
illustrations give a good idea of the design of this apparatus. 


THE JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J., 
has issued a handsome catalogue replete with illustrations and in- 
formation upon cableways, suspension bridges and like installa- 
tions, of which it makes a specialty. These installations cover all 
parts of the country, and the book is worthy of a permanent place 
in any engineering library. 


THE ECONOMICAL ELECTRIC LAMP COMPANY, 227-229 
Fulton street, New York city, reports a marked success among sup- 
ply dealers from the use of the automatic electric sign or “window 
demonstrator,” which it furnishes to contractors, central stations 


and electrical fixture dealers who order fifty or more lamps. This 
company manufactures the “Economical” turn-down lamp. 
NEW TELEPHONE MANUFACTURING PLANT—It is an- 


nounced that a large plant for the manufacture of independent tele- 
phone apparatus will be established at St. Louis, Mo., to cost nearly 
$6,000,000, and that the demand for independent apparatus in the 
West will be supplied by this plant. The Stromberg-Carlson Tele- 
phone Manufacturing Company, Rochester, N. Y., will be enlarged 
to meet the greater demand in the eastern territory. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently perfected a portable pipe- 
thawing transformer of five-kilowatt capacity; also a choke coil to 
work in connection with standard fifteen and twenty-kilowatt light- 
ing or power transformers, thus making a standard capacity trans- 
former available for thawing purposes in winter. The company has 
some interesting printed matter describing this apparatus, which 
can be secured by addressing any of the district offices. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
printed a handsome catalogue descriptive of the Curtis steam tur- 
bine. The illustrations show some of the representative installations 
of these turbines, the nature of the installation being described in 
the titles. The first machine was put into commercial service in 
the power-house of the General Electric Company at Schenectady, 
N. Y., on October 1, 1902. Curtis turbines now in commercial serv- 
ice have a rated capacity of over 135,000 kilowatts and an over- 
load capacity of over 202,500 kilowatts. 


THE CHANDLER & TAYLOR COMPANY, Indianapolis, Ind., 
has recently closed a contract for three engines with the Michigan 
Agricultural College, Lansing, Mich. These engines are of the com- 
pany’s standard service enclosed self-oiling tube, two of 100-kilo- 
watt, and one of fifty-kilowatt capacity. They will be direct- 
connected to Bullock generators. Two engines of the same type, 
one of 100-kilowatt capacity, and one of fifty-kilowatt capacity, 
have been ordered by the Sisters of Providence and Charitable 
Institutions, St. Mary’s, Ind., and one by the N. Auth Provision 
Company, Washington, D. C. 


THE ELECTRICAL TESTING LABORATORIES, New York city, 
has installed a machine for testing some of the mechanical proper- 
ties of conductors. The rated capacity of this machine in the 
measurement of tensile strength is 15,000 pounds. This is suffi- 
cient to break a No. 0000 hard-drawn copper wire. By this addi- 
tion to its equipment, which has been made in response to the 
demands of its clients, the company now has excellent facilities 
for all such tests of wires and cables as are ordinarily required in 
electrical practice. These comprise measurements of conductivity, 
insulation, resistance, dielectric strength, electrostatic capacity, 
tensile strength, elongation, elastic limit, etc. 
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THE CHICAGO & ALTON RAILWAY AND THE MOBILE & 
OHIO RAILWAY will run a solid train, leaving Chicago every 
Friday afternoon at two o’clock, and arriving at Mobile, Ala., Satur- 
day afternoon, for a special Cuban service. The new steamer Prince 
George, of the Munson Line, will sail two hours after the arrival 
of the train, arriving at Havana harbor at daybreak Monday morn- 
ing. Cuba, as a winter resort, is vying with California, and the 
demand for better service for Chicagoans and the adjacent terri- 
tory has reached such proportions that already there is assurance 
that the train will be a success. 


THE LYON METALLIC MANUFACTURING COMPANY, 14--20 
South Ann street, Chicago, Ill., is calling attention to the Lyon steel 
racks for industrial equipments of every kind. On a neat advertis- 
ing card there is illustrated a view of a stockroom equipped with 
these racks. This room contains over 100,000 running feet of shelv- 
ing. The company using this equipment has reduced the fire risk, 
enforced system, reduced the labor cost, and increased floor space. 
The Lyon Metallic Manufacturing Company has a well-equipped 
jobbing department, and can quote on all kinds of sheet metal, 
copper, tin and galvanized ironwork. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
in bulletin No. 6 describes and illustrates a regulating battery in 
connection with a combined railway and lighting plant. This is 
a description of the installation for the Edison Electric Illuminat- 
ing Company, of Topeka, Kan. The installation consists of 280 ele- 
ments, type S-617, each having a capacity of 640 amperes for one 
hour; and a booster set which controls the operation of the battery 
so that the generator load does not vary even under extreme condi- 
tions more than two and one-half per cent from any mean value 
for which the booster may be adjusted. 


THE L. B. ALLEN COMPANY, INCORPORATED, 1335 Columbia 
avenue, Chicago, Ill, with New York offices at 97 Warren street, 
manufacturer of the Allen soldering stick, soldering paste, salts 
and commutator lubricant, reports a materially increased demand 
for its products during the present season. The marked success of 
this company with this line of specialties is interesting, in view of 
the fact that it may be almost wholly traced to good advertising. 
This company realizes the value of well-prepared “copy,” and it is 
due to the intelligence with which this has been done, both in its 
journal and circular advertising, that it has been able to accomplish 
such results through advertising. 


WILLIAM JESSOP & SONS, LIMITED, 91 John street, New 
York city, has issued a small book on Jessop’s high grade tool 
steel. In it is given interesting information as-to how this steel 
is made. The pages devoted to the “Hardening and Tempering of 
Jessop’s Tool and Die Steel’ will be of interest to those who are 
not generally informed as to the process required for accomplishing 
the best results. The character of Jessop’s “Ark” high-speed steel 
is discussed, which is a steel especially produced for lathe tools 
requiring a cutting edge that will stand the highest rate of speed. 
Various tables of stock sizes of the different Jessop steels are given, 
which form excellent reference matter to one interested. In addi- 
tion the company makes special annealed die blocks and rings, 
and forgings of irregular shape as well as annealed cutter blanks. 
The Jessop company operates a factory at Washington, Pa., for the 
manufacture of circular saw plates, cross-cut plates and long-saw 
plates and short saw steel. Branch Offices and agencies are main- 
tained in nearly all large cities. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., has issued a pamphlet devoted to “The 1906 Thawer for Thaw- 
ing Frozen Pipes.” The purpose of this publication is to show the 
practicability of thawing frozen pipes by means of electricity, as 
well as to demonstrate the economy of the method. As the result 
of a long series of tests this company obtained considerable original 
data, and ultimately developed an apparatus for the work which was 
used throughout the seasons of 1904-1905. A further evolution has 
been accomplished in the 1906 type, which is claimed to be the best 
ever manufactured for doing this class of work, inasmuch as it is 
said to be extremely simple, permitting speed and safety in opera- 
tion and perfect control of the necessarily heavy current employed, 
and lastly, the equipment is marketed at a moderate price. This 
1906 thawer consists of a transformer which takes a small current 
from the line at approximately 1,100 or 2,200 volts, and delivers to | 
the pipe a very heavy current of low voltage. The transformer is 
equipped with primary fuse blocks, a controller device for adjusting 
the current, a heat indicator and a heavy secondary switch. 
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AN ELECTRICAL DEMONSTRATION IN COURT. 

An interesting illustration of the adaptability of electricity 
to demonstrating purposes occurred in the Superior Court room 
at Boston recently. The case of an Allston barber charged with 
stealing electricity from the Brookline Gas Company was being 
tried, and the prosecution, represented by Assistant District- 
Attorney Chase, desired to make the alleged offense clearer to 
the jury than was possible by ordinary diagrams and verbal 
explanations. A large board was displaved, containing a meter, 
a cut-out and a number of lights of different candle-power, 
supplied through a temporary circuit brought through a win- 
dow. The witnesses claimed that the defendant loosened the 
neutral plug in his cellar cut-out, and thus put the meter out 
of business, restoring the plug prior to the arrival of the meter- 
readers. Check readings were obtained by placing a second meter 
on a pole in the barber’s circuit outside his shop. The operation 
of the meter was thus shown experimentally to the jury, much 
in the way that some of the central-station companies exhibit 
meters to their customers and the general public. It is doubtful 


if any other form of energy could be so conveniently, cheaply, 
quickly and comfortably brought into court, and the use of 
electricity in this way went a long distance toward establishing 
the case of the prosecution. 


THE ELECTRICAL TESTING LABORATORIES. 

The recent meeting of the American Institute of Electrical 
Engineers has directed attention to certain institutions which 
are comparatively new in this country. The increasing use of 
electrical methods, the demand for greater uniformity of appa- 
ratus and instruments, and more accuracy in electrical measure- 
ments has created a need for bureaus at which instruments could 
be calibrated and special work done. This, as well as the need 
for standardization in other lines of scientific work, has resulted 
in the establishment of the National Bureau of Standards at 
Washington, D. C. The demand for a commercial institution 
where tests on apparatus in every-day use could be made 
quickly has brought forth the Electrical Testing Laboratories, 
of New York city. In other sections of the country the same 
need has led certain of the states to establish similar testing 
bureaus, where their citizens can resort for scientific and tech- 
nical aid. The importance of exact knowledge regarding 
materials and apparatus is now being thoroughly appreciated, 
and the work of the engineer being greatly assisted by the data 
which these institutions are aiding him to obtain. 

There are, however, a number of interesting questions which 
arise in considering these institutions. One point which was 
brought up was the effect, for example, of the Bureau of Stand- 
ards upon the scientific work of the future, and, as an illus- 
tration, the work of Rowland was mentioned, in redetermining 
the mechanical equivalent of heat. The most elaborate and 
really the most important part of his work was preliminary 
to the actual determination. Much of this work would generally 
be considered drudgery, and it was said that such preliminary 
work to-day could be done by the Bureau of Standards, which 
would furnish an investigator with all the apparatus required 
for his research. Doubtless this is true, but one wonders whether 
it would be conducive to the best results. Delicate and accurate 
apparatus is not all that is needed for a successful experiment. 
Skill in the operator is just as requisite, and this can only be 
obtained when he is thoroughly familiar with his instruments, 
knows their faults and peculiarities, and how to get the best 
work out of them. It is in this work that the genius 
of the man appears, and it was this quality of Rowland that 
made him so successful. He knew intuitively the weak points 
of his method or instruments, and how to strengthen them. 
He could see at once just where the difficulty lay and how to 
get over it, even when he could not explain the trouble nor tell 
how he had eliminated it. Would a man of Rowland’s type 
be satisfied to let some one else prepare all of his apparatus 


843 


844 


for him? Would he not rather look upon the preliminary work 
as really the true work of the investigation, and the taking 
of the final readings almost as a secondary matter which any 
one might do after he had planned it and prepared the apparatus? 

Of course, there is much work which can very properly 
be done by the Bureau of Standards. 
ratus for accurate calibration of apparatus, and the development 


The production of appa- 


of proper methods of constructing instruments and standards 
come under this head, and there will always be much purely 
scientific work which the bureau will have to do for itself, but 
one can not but feel that anyone who is carrying out an original 
investigation would prefer to design his own apparatus according 
to his own ideas, and have it built under his own eye. This does 
not reflect in any way upon the value of the bureau’s work. It 
is merely a phase of scientific methods. 


TELEPHONE AND TELEGRAPH TROUBLES. 

The layman, and, indeed, a goodly number of engineers, have 
a fashion of looking on telephone and telegraph engineering 
as smaller professions, hardly deserving to be dignified as engi- 
neering. This is far from true, for the problems presented 
to the engineers of these two industries are as important and 
as difficult of solution as those confronting any other class. 
Telegraph engineers can point proudly to great names identified 
with their profession—names which will lose nothing when 
placed side by side with those of any other branch of engineering ; 
yet in spite of this, there are to-day problems which have been 
with them for a long time, and on which much thought and 
even money have been expended. 

Telephone engineers belong to a newer order of things. While, 


in some respects, they might be classified with the telegraph 


engineers, since both deal with systems of communication, the 
problems presented to them are of an entirely different character 
from those which the telegraph man contends with. They have 
come into prominence on account of the great extension of the 
use of the telephone. The ordinary telephone user probably 
thinks that the problem of verbal communication was solved 
once for all by Bell, and that the work to-day consists simply 
in placing instruments in different offices and running wires to 
a central point, so that the various subscribers can be put into 
communication. This does not at all represent the case, for 
many years were required after Bell first exhibited his system 
before entirely satisfactory receiving and transmitting appa- 
ratus were developed, and to-day it would be difficult to devise 
a more troublesome problem than is presented to the telephone 
engineer in designing a large central office. Where there are 
but a few circuits to be connected together, or even a few 
hundred circuits, the matter is comparatively simple, but when 
the number of circuits running into a station runs up to 20,000 
or more, and means must be provided for connecting any one 
of these 20,000 or more circuits with any other one, and doing 
it quickly and surcly, it is evident that the task is one of the 
greatest magnitude. It has, however, been satisfactorily solved 
by the rapid development of the telephone switchboard. So 
rapid has been the growth of the telephone that the needs of 
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our larger cities make it necessary for the telephone companies 
serving them to build and equip several central offices, thus 
multiplying greatly the number of parts which must be kept in 
perfect order. Our larger cities now require the wires to be 
placed under ground, thus adding considerably to the problem 
as presented to the engineer; and the troubles experienced in 
severe winters are leading the companies to bury certain of their 
more important long-distance lines. 

In addition to all of these worries, which would seem to be 
enough for any one class, the telephone engineer must keep his 
eye on the future, and see wherein his service may be improved 
or extended. It is a great feat to be able to meet the require- 
ments of a large city, but to be able to forecast them and provide 
for unprecedented growth is still greater. 

Some of the problems with which these two branches of 
engineering are to-day contending are referred to in the presi- 
dential address of Mr. John Gavey, on the occasion of his entering 
into office as president of the Institution of Electrical Engi- 
neers of Great Britain. 

The telegraph engineer, in spite of the general impres- 
sion that he is clinging tenaciously to the old, simple Morse 
system, because he thinks the public can be satisfied with the 
service thus secured and he does not want to incur the expense 
of introducing a new system, has been for years looking for a 
rapid printing telegraph. A number of such systems have been 
invented, but the majority of them do not seem to Mr. Gavey 
to meet the needs of the telegraph companies. He thinks, 
however, that we are well under way toward the solution of 
this old and difficult problem. In the new branch of the 
telegraphic art—wireless telegraphy—although a great many 
types of receiving instruments have been produced, and it has 
been found that there are many ways of constructing devices 
which would be sensitive to electric waves, the state of the art 
is, In his opinion, still unsatisfactory. 

In telephony there are still a number of pressing problems 
awaiting our final solution. A really satisfactory relay or repeater 
is badly needed. While an expert telephonist can maintain a 
satisfactory conversation over a long-distance line of, say, 1,000 
miles or more, the average user can not do so, as his ear is 
not sufficiently trained. A satisfactory relay would much 
improve the condition. Placing the wires under ground also 
increases the difficulty of successful long-distance communi- 
cation, and much work has yet to be done in applying the 
loading principle to such lines so as to eliminate the deleterious 
action of the buried wire. 

Evidently there is yet much to be done in these two impor- 
tant branches of engineering. These problems are difficult, 
and in order that that may be attacked successfully, it is 
necessary that the highest amount of technical skill, combined 
with practice and familiarity with the conditions of operation 
These two arts differ 


principally from those of power transmission, electric rail- 


of the several systems, be available. 


roading and other industries in that the amount of power 
to be transmitted is small—in the case of the telephone, exceed- 
ingly small, but this only adds to the difficulties of the problem. 


December 2, 1905 


THE GAS TURBINE PROBLEM. 

The enthusiasm with which the steam turbine has been 
received of late, in spite of the disheartening struggles which 
Parsons had in the early days of iis development, has turned 
the attention of engineers and others toward an extension of 
principle of the new motor to a gas engine. The thermodynamic 
efficiency of the gas engine is much better than that of the steam 
engine, and the mechanical advantages of the steam turbine 
as compared with the reciprocating type of engine appeal so 
strongly to engineers that it was thought an ideal combination 
would be to apply as nearly as might be the thermodynamic 
cycle of the gas engine to a machine making use of the principles 
of the steam turbine. 

The idea is not an entirely new one, but has not been 
discussed critically until recently. During the past year, how- 
ever, there have been a number of papers presented on this 
subject. On the whole, they have been discouraging to the 
advocates of this type of engine, pointing out serious mechanical 
obstacles to the construction of a satisfactory gas turbine. The 
latest of these papers to be read was that presented recently 
by Mr. Dugald Clerk before an engineering association of 
England. i l 

Mr. Clerk took a very discouraging view of the possibility 
of a successful gas turbine. Some of the difficulties mentioned 
are large, but some of them do not seem to be as important as 
The greatest admittedly lies in the 


effect of high temperatures upon the turbine parts. This, it 


his paper would indicate. 


is said, will make it necessary to modify the cycle of operation 
as compared with that of the gas engine. In the latter, tempera- 
tures as high as 1,500, or possibly 2,000 degrees centigrade may 
In the turbine it is said that the maximum 
Should 
this be found true, the turbine would lose greatly in efficiency 


be attained. 
temperature must not be over 750 degrees centigrade. 


as compared with the reciprocating engine. 

Another objection is the inefficiency of the auxiliary appa- 
ratus. It will be necessary to compress air, and the inefficiency 
of our present types of compressors will affect directly the 
performance of the turbine. Still a third objection made by 
Mr. Clerk was the great loss of heat which he assumed to take 
place, due to conduction, particularly from the expanding nozzles. 
This objection would not seem to be serious, since the time 
required for the gas to pass through the nozzles is so short 
that the amount of heat it could lose would be trifling. 

Mr. Clerk said that while he did not think there was much 
lope for a great improvement in prime movers by the produc- 
tion of a gas turbine, he was still in favor of having the 
device studied experimentally, but he warned his audience, which 
was composed largely of young men, not to waste their time 
upon it. He thought the turbine might possibly be applied to 
advantage in utilizing the exhaust of the internal-combustion 
engine, much as Rateau has done with the steam turbine. 

When one recalls the objections with which Parsons was 
met when he first took up the steam turbine, and the ridicule 
which he had to bear, and then remembers the eagerness with 
which mechanical engineers are to-day adopting this engine, 
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one feels that it will be just as well to suspend opinion upon 
the gas turbine until more experimental work has been done. 
We are not limited to the conditions considered by Mr. Clerk. 
He has said nothing about the possibilities of a cycle in which 
the temperature of the gases is lowered by the addition of steam. 
The principle of the turbine is so simple, and it is so well 
adapted to driving electrical machinery, that it could afford 
to be less efficient thermodynamically than the reciprocating gas 
engine, and still be a more efficient machine commercially. 
The machine is worth investigation anyhow, for even if it should 
be shown that it is not commercially advantageous, the work 
would still be valuable in clearing up the physics of the subject, 
about which at the present time we are somewhat in doubt. 
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THE TELEPHONE POLE. 

Nothing will cause one to realize more clearly the great 
extension of the use of the telephone than a drive or a walk 
through the country. Everywhere cne goes he finds the road 
bordered with a line of telephone poles. In the towns these line; 
are more substantial, and carry more wires, but in localities 
further removed from settlements, he still will find a line 
carrying possibly not more than one or two wires, looping in at 
a house here or a store there, thus connecting together and to 
some neighboring village a fair proportion of the houses of 
the district. While the city service is, of course, much greater, 
both in its equipment and in the use to which it is put, the 


‘rural service may be compared with it in its importance to those 


who employ it. It gives a sense of security. not only to the 
subscriber, but to the neighbors, who know that in case of 
necessity there is means at hand for quickly obtaining assistance. 
These rural systems meet a long-felt need. There is nothing 
that can take their place. They give a means of communicating 
quickly; they save much time and trouble in running errands 
and delivering messages; but, more than all, they remove that 
feeling of isolation which is so often a drawback of the country 
house, without in any way reducing the owner’s privacy. It 
brings one’s neighbors within call, without bringing them into 
sight, and this is obtained at a moderate expense, a considera- 
tion not to be overlooked. The rural telephone system, judging 
from its advantages, seems likely to grow into enormous propor- 
tions before many years are passed. 


THE REPORT OF THE COMMISSION ON ELECTRIC LIGHTING 
FOR THE CITY OF NEW YORK. 


Elsewhere in this issue there appears a brief abstract of the 
report of the commissioners on electric lighting for the city of 
New York, dealing with the question of a municipal plant for 
the borough of Brooklyn and the borough of Queens. As was 
to be expected, the commission reports that, including the duct 
system, the over-all charges would be considerably in excess of 
that regulated by recent legislation. The figures given, showing 
the relation of operating costs to total charges, are particularly 
interesting at this time, when the agitation for municipal owner- 
ship is very apt to be misguided and ill-advised. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY O. JONES. 


CHAPTER XI. 


THE PRODUCTION OF HEAT ENERGY BY 
RADIUM SALTS. 


An observation of the greatest impor- 
tance was made in 1903 by M. Curie and 
Laborde. Salts of radium have a tem- 
perature that is continually above that of 
the surrounding medium. This means 
that heat energy is being produced in the 
radium compound. That the radium salt 
is warmer than the surrounding air can 
be shown qualitatively by means of the 
fairly sensitive mercury thermometers. It 
can be readily demonstrated in the follow- 
ing manner, according to Mme. Curie. 
A double-walled glass bulb was made, and 
the space between the two walls exhausted. 
The object of removing the air is to 
render this space between the walls a very 
poor conductor of heat. Into such a 
vacuum-jacketed vessel the bromide of 
radium, placed in a glass tube, is intro- 
duced, together with a fairly sensitive 
thermometer. Into a second such vessel 
a similar thermometer is introduced. The 
thermometer near the radium salt, which 
weighed only 0.7 gramme, registered 
two or three degrees higher than the ther- 
mometer in the vessel which contained no 
radium. Thus, quite appreciable differ- 
ences in temperature can be produced 
with the few decigrammes of the radium 
compound that were at disposal. With 
larger quantities of the salt still greater 
differences in temperature would result. 


MEASUREMENT OF THE HEAT LIBERATED 
BY SALTS OF RADIUM. 


Several methods have been employed to 
measure the quantity of heat liberated in 
a given time, by a given quantity of 
radium. A rough method carried out by 
M. Curie and Dewar is more novel and 
interesting than important. It is well 
known that Dewar, provided with the 
splendid low-temperature plant of the 
Royal Institution, has been able to obtain 
in large quantities all of the lowest con- 
densing gases with the exception of 
helium in the liquid form. 

He has obtained liquid hydrogen in 
considerable quantity, and worked out a 
number of its interesting properties. He 
has determined its boiling-point, and 
found this to be only about twenty on the 
absolutive scale, which is —253 degrees 
centigrade. If heat is added to liquid 
hydrogen it will boil. On account of the 
very low temperature at which liquid 
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hydrogen boils, it will take up heat from 
any surrounding liquid except more of 
the liquid hydrogen itself, and would thus 
continue to boil without cessation, or at 
least to give off appreciable quantities of 
hydrogen gas. 

A test tube whose lower half was sur- 
rounded by a double-wall vacuum jacket, 
was filled about one-third full with liquid 
hydrogen. This was then immersed in a 
larger vessel, also surrounded by a double- 
walled, vacuum jacket, and the space be- 
tween the two filled with liquid hydrogen. 
The hydrogen in the inner tube soon 
ceased to give off any appreciable amount 
of gas, since it could not obtain 
the heat necessary to convert itself into 
vapor—the conduction of heat being pre- 
vented by the hydrogen in the outer vessel, 
which always continued to give off 
gas. If any heat is now supplied to the 
liquid hydrogen in the inner vessel, a part 
of the liquid would be converted into 
vapor which would escape. 

The experiment consisted in arranging 
the system as above described, and waiting 
until the gas ceased to escape from the 
inner vessel. A weighed quantity of the 
radium salt, sealed up in a glass tube, 
was then introduced into the liquid 
hydrogen in the inner tube. The tube 
and salt being at ordinary temperatures 
when introduced into the liquid hydrogen, 
would give up heat to the liquid until 
they were cooled down to the temperature 
of the liquid hydrogen itself. This would, 
of course, volatilize a part of the liquid, 
and gaseous hydrogen would escape. After 
the small glass tube containing the 
radium salt and its contents, had been 
cooled to the temperature of the liquid 
hydrogen, gas would cease to escape from 
this tube, unless the radium gave off heat. 
In fact, gas continued to escape from the 
tube, as long as any liquid hydrogen re- 
mained in this vessel. This was due to 
the heat being given off continuously by 
the radium. , 

It is obvious that the amount of hydro- 
gen gas set free in a given time can beused 
to measure the rate at which heat is being 
liberated by the radium. It is only nec- 
essary to collect the hydrogen and measure 
it by any of the methods for measuring a 
gas, and to determine the heat of vapori- 
zation of hydrogen, t. e., the amount of 
heat required to produce, say 100 cubic 
centimetres of hydrogen gas, from the 
liquid. Weighing the amount of pure 
radium salt that was introduced into the 
liquid hydrogen, we have all the data nec- 
essary for calculating the rate at which 
radium liberates heat energy, or the 
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amount of heat produced by a given quan- 
tity of radium in a given time. While 
this method is far less accurate than the 
one to be described subsequently, it ìs 
useful as a confirmatory check; and inter- 
esting when we think that the liquid 
which is vaporized by the heat spontane- 
ously produced by radium is one that was 
unknown until the last few years, and 
one which defied the skill of so many able 
experimenters to produce, including the 
immortal Faraday. 

This method of measuring the amount 
of heat liberated by radium, has one fea- 
ture which is of special importance. The 
radium is giving off heat, under these 
conditions, at the temperature of liquid 


hydrogen, which is only about twenty 


degrees centigrade about the absolute zero. 
By comparing the results of this method 
with those of methods that can be em- 
ployed at ordinary temperatures, we can 
see what effect temperature has on the 
rate of heat production by radium. 

If the production of heat in salts of 
radium is due to any chemical action, 
we should expect that the rate at which 
heat is evolved by radium would be greatly 
lessened at the very low temperature, 
since nearly all chemical reactions take 
place more slowly the lower the tempera- 
ture. Indeed, most chemical reactions 
fail to take place at all at the temperature 
of liquid hydrogen. 

It has been found that radium liberates 
just as much heat at the temperature of 
liquid hydrogen; as at ordinary tempera- 
tures. This alone makes it highly improb- 
able that the heat liberated by radium in 
its salts is due to any chemical action 
taking place within the compound. We 
shall see later that the amount of heat 
liberated by salts of radium, is of an order 
of magnitude so much greater than that 
known in the case of any chemical re- 
action, that this source of the heat energy 
is almost certainly excluded. Further, 
the fact that salts of radium continue to 
produce heat for apparently an almost in- 
definite time, excludes the possibility that 
it is produced as the result of chemical 
action. 


METHOD OF THE BUNSEN ICE CALORIMETER. 
The amount of heat liberated by salts 


of radium is measured most accurately by 
means of the Bunsen ice calorimeter. 
The principle of this instrument is so 
well known that only a few words of ex- 
planation are necessary. The essential 
feature of this method is a block of ice, 
which is melted by the heat that it is de- 
sired to measure. Knowing the amount 
of ice converted into water and the heat 
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of fusion of ice, we have all the data nec- 
essary for determining the amount of heat 
set free in the ice calorimeter. 

In some of the earlier work with the 
Bunsen ice calorimeter, the amount of 
water produced was obtained by collecting 
it and then weighing it. A more accurate 
method of determining the amount of ice 
that has been melted, is based upon the 
fact that the ice and the resulting water 
vecupy different volumes. When water 
freezes the volume increases, and, con- 
versely, when ice melts the volume occu- 
picd by the resulting water is less than 
that occupied by the ice. This principle 
is utilized in the following manner: 

A V-shaped vessel is made, having one 
arm much larger than the other. The 
larger arm 1s double jacketed and the 
space between the walls filled with water, 
which is partially converted into ice. The 
smaller arm is filled with mercury, which 
also extends out into a graduated capillary 
tube. The whole apparatus is surrounded 
by ice to prevent absorption of heat from 
surrounding objects. When the end of 
the mercury column has reached a steady 
state and come to rest in the graduated 
tube, a weighed quantity of the radium 
salt, sealed up in a small glass tube and 
cooled in ice to the temperature of the 
calorimeter, is introduced into the inner 
tube of the calorimeter. The ice at once 
begins to melt, due to the heat liberated 
by the radium, and the volume of the 
water formed occupies less volume than 
the ice from which it was formed. This is 
shown by the end of the mercury column 
in the fine tube retracting. Knowing the 
coefficient of contraction of ice on melting, 
i. e., the difference in volume between a 
given mass of ice and the equal mass of 
water, and the volume of the fine tube in 
which the mercury column is moving, and 
the rate at which it moves when a known 
quantity of the radium salt is introduced 
into the calorimeter, we have all the data 
necessary for calculating the rate at which 
radium gives out heat energy. 


RESULTS OF HEAT MEASUREMENTS. 


The results are certainly surprising on 
account of their enormous magnitude. 
A gramme of radium gives out every hour 
about eighty calories of heat. Since the 
heat of fusion of ice is eighty calories, or 
eighty calories of heat are required to melt 
one gramme of ice, it follows that radium 
gives out enough keat to melt its own 
weight of ice every hour. 

The most remarkable feature of all is 
the fact that radium continues to give out 
heat at this rate for apparently an indefi- 
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nite time. We shall see later that this 
would go on as long as the radium itself 
continues to exist. 

This is a most surprising result. In- 
deed, it is one of the most startling facts 
that has ever been discovered in any branch 
of physical science. Think of the enor- 
mous amount of energy that this substance 
is capable of liberating. 


SOURCE OF THE HEAT ENERGY. 


The question naturally arose whence 
came this energy? Some rushed to the 
conclusion that it must be created by the 
radium, and that the law of the conserva- 
tion of energy was overthrown. Those 
who were less flighty concluded that 
radium must have the power to transform 
some unknown kind of energy into heat, 
which was essentially the same as to admit 
that they did not know, and had no tangi- 
ble conception of the origin of this energy. 

The more conservative began to look 
around for a rational explanation of this 
astonishing and most important fact, in 


the light of what was known, or what 


could be discovered. 

We shall see a little later that their 
efforts were rewarded, and that we have a 
rational explanation as to the origin of 
the enormous amount of energy given out 
by radium. 

It was pointed out by M. Curie that 
freshly prepared solid salts of radium give 
out relatively a small amount of heat, and 
that the amount of heat evolved increases, 
not reaching a limit even at the end of a 
month. Similarly, a solution of a radium 
salt in a closed tube gives out at first rel- 
atively little heat. The amount of heat 
evolved increases gradually, reaching a 
constant after about a month. 

The activity of radium compounds also 
increases for about a month after they are 
newly prepared. Thus, the production of 
heat seems to be directly dependent upon 
the radiating power, or vice versa. We 
shall also take this matter up again a little 
later. 

We have seen, then, that enormous 
quantities of energy are liberated by the 
element radium, and that this continues 
unabated for practically an unlimited time. 

The heat energy is given off slowly, com- 
pared with the heat that is given out in 
certain combustions. This is the reason 
that the radium salt does not heat itself 
to a higher temperature above the sur- 
rounding medium. Another explanation 
of why larger differences in temperature 
do not exist, is that such small quantities 
of radium salts have thus far been ob- 
tained that the heat is lost by conduction 
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through the relatively large surface ex- 
posed to surrounding objects. If large 
amounts of radium could be obtained it ie 
quite certain from the rate at which heat 
would be produced, that the interior of a 
pile of radium chloride or bromide 
would become quite hot; and by suitably 
surrounding the salt with a medium that 
was a poor conductor of heat, it is quite 
possible that the interior of a pile of 
radium salt might become red-hot and 
actually give off light, due to the heat 
spontaneously produced by itself. 


EFFECT ON SOLAR HEAT. 


The fact that radium gives out heat 
energy has been utilized to explain certain 
natural phenomena, for which a satisfac- 
iory explanation has long been wanting. 
Take the heat of the sun, how is it pro- 
duced? A number of theories have been 
advanced. ‘The possibility of the heat of 
the sun being the result of combustion or 
any chemical action, has long since been 
abandoned. A similar fate has befallen 
the theory that solar heat is produced by 
meteoric bodies raining down from space 
on to the sun. Both of these views have 
been found to be insufficient in the light 
of well-known facts. 

The theory that is held to-day is that 
the origin of solar heat is to be found in 
the contraction that is going on in the sun 
itself. This contraction would produce a 
constant shrinking, and a falling in of the 
exterior, which would give rise to heat; 
and in the case of a body of the dimen- 
sions of the sun, would give rise to enor- 
mous amounts of heat. 

This theory is to be sharply distin- 
guished from the older one, that the sun 
is simply a cooling body, giving out solar 
heat as it cools. According to the 
present theory enormous amounts of heat 
are being continually produced in the sun. 
while according to the cooling theory the 
sun is simply giving out heat like any 
other hot body. 

This theory of the origin of solar heat 
has been found to be adequate. A con- 
traction which would be too small to be 
observed during the time that careful solar 
measurements have been made, would ac- 
count for all the heat given out by the sun 
during this period. 

While this theory is capable of account- 
ing for solar heat, there has, however, been 
a reservation in the minds of men of sci- 
ence, which has made them hesitate to 
accept this theory as the final explanation 
of the origin of all solar heat. 

The discovery of the large amount of 
heat liberated by radium, has been utilized 
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by some to account for at least a part of 
the solar heat. If the sun consists of a very 
small fraction of one per cent of radium, 
this would account for the heat that is 
given out by it. As Strutt points out, if 
the sun contained only a little larger per 
cent of radium than the pitchblende from 
Johanngeorgenstadt, or from Joachim- 
thal, that the heat that would be emitted 
by this radium alone would be equal to 
all the heat given out by the sun. 

The fundamental question in connec- 
tion with this theory as to the origin of 
all or part of the solar heat, is this, does 
the sun contain radium? Is there any 
evidence, direct or indirect, that radium 
exists in the sun. 

It must be said that no direct evidence 
has as yet been produced to show the 
presence of radium in the sun. The sup- 
posed discovery of the spectrum lines of 
radium in the sun, leaves much to be de- 
sired. The supposed coincidences of the 
solar lines with the known lines of radium 
are only rough approximations. Indeed, 
so rough that it is far from being con- 
vincing. 

DOES RADIUM EXIST IN THE SUN? 


Indirect evidence of the, presence of 
radium in the sun is, however, forthcom- 
ing. It has been shown by spectrum analv- 
sis that helium exists in the sun. In- 
deed, this element was first discovered in 
the sun, as its name implies. It was only re- 
cently discovered by Ramsay as occurring 
at all on the earth. We shall see that 
helium and radium are most closely asso- 
ciated. Wherever we find the one, we 
may reasonably expect the other. Helium, 
having been shown to exist in consider- 
able quantities in the sun, the conclusion 
is highly probable that the sun also con- 
tains radium. The force of this argu- 
ment will appear, and be the better ap- 
preciated, when the exact relation of 
helium and radium is taken up in a later 
chapter. The hypothesis of the radium 
origin of even a part of the solar heat, 
is only an hypothesis, which it will remain 
for the future either to raise to the rank 
of a theory, or to disprove. 


TERRESTRIAL HEAT PRODUCED BY RADIUM 
—BEARING ON THE CALCULATED AGE 
OF THE EARTH. 

We have seen that radium exists widely 
scattered over the surface of the earth. 
While only smal] quantities have been 
found in any one place, and while, in the 
opinion of the writer, for reasons already 
expressed, this is likely to be the case, 
yet the total amount of radium in the 
carth may be very considerable. Indeed, 
there are reasons for supposing that be- 
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neath the surface of the earth there may 
be more radium than on the surface. The 
waters from certain springs, which prob- 
ably come from considerable depths, con- 
tain radium. All of this radium is con- 
tinually giving out heat. 

Rutherford points out that the heat 
liberated by radium in the earth may 
have an appreciable effect on its age as 
usually calculated. In such calculations, 
starting with the earth as a molten mass, 
the main factors that are taken into ac- 
count are: the specific heat of the earth 
to determine how much heat it contains, 
and the conductivity of the crust of the 
earth for heat, to determine the rate at 
which the earth is losing heat. Given these 
data, the problem is to determine how 
long it would require the earth to cool 
from the condition of a molten mass to 
its present state. 

In this calculation it is not assumed that 
there is any large source of heat produc- 
tion going on within the earth itself. The 
hydration of the rocks, or the combination 
of the rocks with water as they cool would 
liberate some heat, and this is taken into 
account. If, however, it should be shown 
that there is an appreciable quantity of 
radium in the earth, this would give off 
heat continuously, and in geological time 
the amount of heat from this source 
might be very considerable, relative to the 
total heat in the earth itself. This factor 
might vitiate the calculation of the age 
of the earth on the basis of the data 
that have been used, and produce a very 
considerable error in the result. The 
magnitude of the error would, of course, 
depend entirely upon the amount of 
radium in the earth. 


THEORIES AS TO THE SOURCE OF THE HEAT 
ENERGY PRODUCED BY RADIUM. 


Several theories have been ad- 
vanced to account for the produc- 
tion of the heat energy that is 


continuously being liberated by radium. 
One is strictly analogous to the con- 
traction theory of solar heat. The radium 
atom is contracting or shrinking up, and 
heat is therefore produced. This theory, 
which never met with much favor, is now 
untenable, for reasons that will appear 
as the subject develops. 

The theory as to the origin of heat in 
the salts of radium, which accounts satis- 
factorily for the facts, and which is now 
generally accepted, is the following. We 
have seen that the a particles shot out 
by radium are incapable of penetrating 
any appreciable thickness of matter. They 
are all absorbed by thin screens. We have 
also seen that these particles have a mass 
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at least twice that of the hydrogen atom, 
and possibly greater, and are shot out at 
very high velocities. These particles 
would, therefore, have large amounts of 
kinetic energy, and when they are stopped 
this would be transformed into heat and 
would yield a large amount of it. 

Take a pile of radium salt, the a par- 
ticles shot off from the surface, not com- 
ing in contact with any of the salt above 
it, would escape at least a few centi- 
metres into the air. But the a particles 
shot off from all of the radium at any 
appreciable distance beneath the surface 
of the salt, would not escape, but would 
strike the solid salt above it and be 
stopped. The energy of motion of the 
a particle would thus become converted 
into heat. Since the mass of the a particle 
ig considerable, and the velocity about 
one-tenth that of light, the momentum 
would be great, and the amount of heat 
produced considerable. 

This theory, which accounts for the 
heat liberated by radium, as produced by 
the stopping of the a particles in their 
flight, leaves still one question un- 
answered. How do the a particles acquire 
this great velocity with which they are 
shot off from the radium? 

We can scarcely conceive of par- 
ticles at rest in a molecule being shot 
off with such velocities. The particles in 
the molecule or atom of radium—the 
electrons—must be moving with very high 
velocities, and when a particle, in its 
motion, gets beyond the control of the at- 
tractions of the remaining particles of 
the system, it flies off. This is true of the 
positively charged a particles, and also of 
the negatively charged 8 particles. The 
kinetic energy of these particles is then 
something inherent in the atom of radium 
itself. This we call intrinsic energy, or 
something inherent in the atom itself. 
It is obvious that this is the real source 
of the heat liberated by radium. The 
astonishing feature is the amount of the 
intrinsic energy contained in the atoms of 
radium. 

THREE REMARKABLE PROPERTIES OF 

RADIUM. 

We have thus far met with at least 
three properties possessed by radium, 
which are in the highest degree remark- 
able. 


(1) We have seen that radium has the 
power to charge itself electrically. 

(2) It also has the power to illuminate 
itself, or is, as we say, self-luminous. 

(3) We have just seen that radium pro- 
duces heat energy spontaneously, or can 
warm itself. 

These three properties alone would suf- 
fice to place radium in a class by itself. 
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The Murgas System of Wireless Telegraphy. 


HIS invention relates to means for 
transmitting intelligence through 
disturbances in the ether and dis- 

pensing with wires. The art to which 
the invention belongs is commonly des- 
ignated as wireless telegraphy. 

In patents Nos. 759,825 and 759,826, 
granted to me May 10, 1904, a method 
and means are set forth whereby messages 
may be transmitted with greater rapidity 
than previously obtainable. According 
to the system therein described, tones of 
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By Jeseph Margas. 


ture of an electric circuit, such as arc- 
ing at the interrupter terminals, and con- 
sequent destruction of these terminals, es- 
pecially where large amounts of energy 
are employed, as well as the disadvantages 
attendant upon moving parts. 

It is the main object of the present in- 
vention to produce different. spark fre- 
quencies from a source of current with- 
out the emplovment. of interrupters. 

Auxiliary and other objects of the in- 
vention will appear hereinafter. 
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as the apparatus at the two stations is 
identical, an illustration of the apparatus 
at one is sufficient for the purposes of 
description. 

Referring to Fig. 1, a station comprises 
sending apparatus A, receiving apparatus 
B, the usual antennz or aerial wire C, and 
switching means J), for connecting either 
the sending or the receiving apparatus 
to the antennz at will. 

The sending apparatus comprises a 
source 1 of alternating current, one ter- 
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different pitch are employed in place of 
the dot and dash of the well-known Morse 
system. This is accomplished by causing 
different spark-gap frequencies at the send- 
ing station corresponding to the different 
tones, and these frequencies are produced 
by a plurality of interrupters, any one 
of which may be included at will in the 
circuit of a source of direct current. This 
means of producing sparks of the desired 
frequencies has disadvantages; among 
which may be mentioned those which are 
well known to be attendant upon the rup- 


In the accompanying drawings, which 
illustrate the invention, 

Fig. 1 is a diagram showing the appa- 
ratus of one station and the connection 
thereof. 

Fig. 2 is a detail of an improved imper- 
fect contact, and 

Fig. 3 is a diagram showing an im- 
proved arrangement of receiving appara- 
tus. 

The transmission of a message pre- 
supposes the existence of two stations, 
one sending and the other receiving, but 


minal of which is connected to a ter- 
minal of the primary of the transformer 
2. The other terminal of the primary | 
is connected to one end of an inductance 
3, and also to one terminal of a normally 
open switch or key 4, the other terminal 
of the switch being connected to the other 
terminal of the alternating-current source. 
Other keys, 5, 6 and 7, similar to the 
key 4, are also connected to the last- 
mentioned terminal of the source 1, and 
to taps taken from different points of the 
inductance 3, so that by closing the 
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proper key the source may be connected 
directly to the terminals of the trans- 
former primary, or any one of several 
portions of the inductance may be con- 
nected in circuit therewith. 

A spark-gap 8 is connected across the 
secondary of the transformer. The gap, 
as a whole, may consist of a plurality of 
breaks as shown or may consist of but a 
single break. The terminale of the gap 
are preferably made adjustable, as shown. 
The terminals of the gap are respectively 
connected through the condensers 9 and 
10, with the contacts 11 and 12 of the 
switch D. The switch D may be of the 
well-known three-pole double-throw type. 
The middle contacts 13, 14 and 15 of the 
switch are, in the order named, connected 
one to one end of the inductance 16, and 
to the earth at 17, another to the sliding 
contact 18, adapted to contact with the 
coils of the inductance 16, and the other 
to the other end of the inductance 16 and 
to the antenne C. It will now be seen 
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that when the switch D is thrown down- 
wardly, the transformer secondary and 
spark-gap connected in parallel are con- 
nected through condensers in shunt with 
an inductance interposed between the an- 
tenne and ground. The amount of the 
inductance included between the terminals 
of the secondary circuit may be regulated 
by sliding the contact 18 in one direction 
or the other as may be required to include 
a greater or less number of turns. To 
effect a further and nicer adjustment of 
the inductance, means may be provided 
for varying the distances between its 
turns. This may be accomplished by 
means of a plunger 19, bearing against 
the end of the inductance coil and moved 
in one direction or the other by a suitably 
mounted screw 20. When the screw is 
turned in one direction the coil will be 
‘compressed, while when the screw is 
turned in the other direction the coil will 
be lengthened. 

The apparatus of the secondary circuit 
described, containing the secondary of the 
transformer, the spark-gap, the condensers 
and the inductance, constitutes an oscilla- 
tory circuit well known in the art, and 
which may be adjusted in a well-known 
manner to produce the desired results. 
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When messages are to be sent by means 
of tones, as set forth in the patents be- 
fore referred to, the alternator is adjusted 
to run at a suitable frequency, which may 
be fixed. The spark frequency depends 
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ance of the oscillator will be adjusted in 
a well-known manner to produce the de- 
sired oscillatory effects. To secure an-' 
other tone, the spark frequency may be 
lowered by inserting inductance in the 
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upon the length of the gap, being less 
when the spark-gap is greater, and vice 
versa, and the gap is adjusted so that when 
the key 4 is closed (the alternator con- 


primary circuit. This may be accom- 
plished by depressing the key 5, which is 
connected to a point in the inductance 3 
such that sufficient inductance will be in- 
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nected direct across the transformer pri- 
mary) a spark frequency corresponding 
to the frequency of the alternator and 
a tone is produced. It will be understood 
that the inductance capacity and resist- 


cluded in the primary circuit to produce 
a spark frequency corresponding to & 
lower tone. This tone will differ by an 
octave or octaves from the first, and the 
point at which the key is to be connected, 
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to include the proper amount of induct- 
ance, may be ascertained by gradually 
inserting inductance until the tone is 
produced. The keys 4 and 5 and con- 
nected apparatus are sufficient for the pur- 
poses of sending a message, since two 
tones will fulfil that purpose, but if other 
tones are desired, additional keys, as 6 
and 7, can be connected to other points 
of the inductance 3, corresponding re- 
spectively to other tones. The points at 
which the additional keys are to be con- 
nected may be ascertained as before de- 
scribed, and the several tones will differ 
from each other by an octave or octaves. 
It will now be obvious that a message is 
sent by depressing the keys in the proper 
order to produce tones as required by the 
code employed. 

The receiving apparatus comprises an 
imperfect contact driven by the motor 21. 
As in my patent referred to, and the con- 
tact itself may be as therein described, but 
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is here shown as a number of carbon bars 
22, bearing at one end upon a polished 
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steel shaft 23, driven by the motor, and at 
the other end upon a platinum support 
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43. As shown in Fig. 2, each of the car- 
bon bars 22 is provided with a hole 44 
at one end, through which the shaft 23 
passes, while the other end of each bar 
rests freely upon the platinum support. 
While the apparatus shown in Fig. 1, a 
simple, imperfect contact, is employed, 
superior results are obtained by the em- 
ployment of a plurality of them. The 
manner of employing a plurality of con- 
tacts is illustrated in Fig. 3. Referring 
to this figure, the shaft 23 is connected 
to a driving motor by any suitable means, 
as a belt 45. Bearing upon this shaft 
and upon platinum supports 434 and 43c, 
as before described, are two sets of carbon 
bars 22a and 22c. The antenne are elec- 
trically connected to the shaft and each 
of the platinum supports is connected 
through a condenser to the ground. Mes- 
sage-receiving means, which may consist 
of a telephone-receiver 37 and a battery 
38, are connected in series between the 
platinum supports. It will be observed 
that in this arrangement the imperfect 
contacts are connected in parallel between 
the antenne and ground, and that they 
are connected in series across the message- 
receiving means. 

The terminals of the contact are con- 
nected to the upper terminals 24 and 25 
of the switch D, and when that switch is 
thrown upwardly these terminals are 
connected respectively to the antenne and 
ground. A condenser 26 is inserted in 
one of the connections. A switch 27 may 
be provided for disconnecting the imper- 
fect contact when sending, as strong dis- 
charges through the contact have been ob- 
served when oscillating waves are pro- 
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duced in the spark-gap. A switch 28, 
when bearing upon one contact 29, con- 
nects in calling apparatus, and when upon 
another contact 30, connects in receiving 
apparatus. 


The call-receiving apparatus comprises 
a bell 31, connected in circuit with a 
battery 32, and a switch 33. The mov- 
able member of the switch is carried by a 
movable coil 34, mounted to turn in the 
field of magnets 35 and 86. When the 
switch 28 is upon the contact 29, the 
coil 34 is connected across the imperfect 
contact and upon receipt of an impulse 
at the station, the coil 34 is energized and 
moves in the magnetic field, thereby clos- 
ing the circuit through the battery and 
bell 31, whereupon the bell rings. 

The message-receiving apparatus com- 
prises a telephone-receiver 37, and a bat- 
tery 38. When the switch 28 is upon the 
contact 30, the receiver and battery are 
connected across the terminals of the im- 
perfect contact and messages are received, 
as described in my patents referred to. 

Preferably a switch 39 is provided 
which, when engaging contact 40, con- 
nects the antenne to the sending or re- 
ceiving apparatus, and when engaging 
contact 41 disconnects the antenne from 
the apparatus and connects them directly 
with the ground as at 42. By this means 
contact 41 disconnects the antenne from 
the station apparatus and connected with 
the ground in time of sturm or at other 
times. A rope +6 may be connected with 
the switch 39, or other suitable means 
may be provided whereby the switch may 
be operated without rendering it neces- 
sary for the operator to place himself in 
dangerous proximity thereto. 


It is to be understood that various con- 


structions and arrangements of apparatus 
may embody the invention, and it should 
not, therefore, be limited to the structure 
and arrarigement shown. 
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A Variable-Speed Steam Turbine. 

A variable-speed steam turbine has been 
patented in England by Mr. W. J. A. 
London, and is deseribed briefly in the 
Mechanical Engineer (london), Novem- 
ber 11. The principle of operation con- 
sists in providing two sets of steam admis- 
sion ports, into cither of which steam 
may be directed at will. From one side 


of these ports the steam is conducted 
through expanding nozzles to the rotor, 
where it encounters two sets of movable 
blades and one set of fixed blades. It then 
passes to the exhaust port. This arrange- 
ment gives the higher speed. When steam 
is admitted through the other set of ports, 
it passes first through nozzles and then 
through the group of blades just men- 
tioned, but in issuing from these ie Jed 
through a channel to a second group of 
blades consisting of two fixed and two 
movable sets. This arrangement gives a 
speed about one-half that of the other. 
It is claimed that in this way two or more 
speeds may he obtained, all at approxi- 
mately the same efficiency, 
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CONSTRUCTION OF CANADIAN NIAGARA 
POWER COMPANY’S 100,000-HORSE- 
POWER HYDROELECTRIC PLANT AT 
NIAGARA FALLS, ONTARIO. 


BY CECIL B. SMITH. 


When the writer became resident en- 
gincer for this company in August, 1901, 
he found that the location of the works 
and discharging tunnel had been already 


decided upon, and a shaft for tunnel con- . 


struction partly sunken, and under direc- 
tions from Consulting Hydraulic Engineer 
Herschel, the turbine units were being 
given preliminary study by Escher, Wyss 
& Company, which also finally designed 
them. Aside from the tunnel, which evi- 
dently should be built at once of full 
capacity, the construction then authorized 
was for a canal of 50,000 horse-power, 
with temporary cribbing on the south side, 
a wheel pit for 50,000 horse-power and 
machinery and power-house for 30,000 
horse-power, but the company in 1902 de- 
cided to build the canal for 100,000 horse- 
power, the wheel-pit for 110,000 horse- 
power (one 10,000-horse-power unit as a 
spare), to erect a power-house for 50,000 
horse-power, and equip it with machinery 
to the same extent; and this plant, along 
with conduits for carrying underground 
cables to Niagara Falls, N. Y., and to a 
transformer station for 25,000 horse-power 
outside Queen Victoria NiagaraFalls Park, 
is now practically completed, and is in 
partial operation. 

Some hazardous and approximate sound- 
ings had been taken in the Niagara river 
at the canal entrance, but they gave assur- 
ance that the depth of water adjacent to 
the shore was sufficient without extending 
operations very far out into the rapids, 
and a cofferdain was built. The cribs, if 
placed separately, would have been in 
rather unstable equilibrium, and the con- 
tractor accordingly sunk them in pairs, 
with turnbuckles in place, using temporary 
binding timbers to hold each two cribs 
in correct relative position until sunken 
into place, after which these timbers were 
removed by divers. The soundings for 
each crib were taken from a platform 
extending out over the water from the 
cribs previously placed, and the bottoms 
of the cribs were framed upside down, 
so as to fit the inequalities of bottom, de- 
noted by the soundings. A floor for sus- 
taining the rock filling was also placed 
in each crib as nearly as possible to the 
bottom, and the cribs were partly loaded 
before being floated into place. In order 
to hold on to the cribs when placing them 
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in a current of ten feet to twelve feet per 
second, several lines of wire rope, operated 
by hoisting engines, were used, and only 
one mishap occurred, when the bottom of 
the large corner crib was torn off. It was 
found advisable to add vertical binding 
timbers, when cribs were to be placed in 
the heavy current. These are being found 
of advantage also during the removal of 
the cofferdam. 

The puddle used was composed of about 
two-thirds gravel and one-third clay arti- 
ficially mixed, as a natural mixture could 
not be obtained within a reasonable dis- 
tance, and this mixture was found to fall 
quickly into place whenever leaks opened 
up, and could be rammed into a perfectly 
water-tight mass. It was found best, 
however, to keep the puddle-wall well be- 
low water-level on one side, so as to enable 
leaks to be promptly reached and the pud- 
dle to settle quickly. The continuous 
decking was built in place as soon as 
cribs were filled with rock, and being tied 
across by timbers above water and turn- 
buckles below, the cofferdam acted as one 
mass. In placing tongued and grooved 
sheeting it was broomed down by hand- 
mauls on to natural bottom, and fitted 
snugly around timber ties and turm- 
buckles, after which all openings at bot- 
tom, located by divers, were made tight 
by piling bags of rich cement mortar 
and ramming them into the apertures. 
When the cofferdam was pumped out by 
a battery of twelve-inch, ten-inch and 
eight-inch centrifugal pumps lifting about 
10,000 gallons per minute, it was found 
that there was, even after temporary leak- 
age through puddle had been cut down to 
nominal proportions, a heavy flow of water 
through the boulders and gravel lying 
between the cofferdam and solid rock, and 
as this would have to be handled for over 
two years it was considered advisable to 
take steps to stop it, and a puddle trench 
was sunk to rock at each end of area un- 
watered, being carried in each case from 
shore to adjacent points on inside of coffer- 
dam. The coiferdam proper was sheeted 
on inside between these two puddle cut- 
off walls, with double-toneued and grooved 
sheeting extending from above water-level 
down to solid rock, layers of tar-paper 
being placed between the two lavers of 
sheeting, and ‘n order to seal the bottorn 
a toe of rich concrete was carried along 
the bottom, being tied to the rock by 
thoroughly washing the surface of same, 
and spiking a heavy line of timber, about 
twelve inches above the bottom, to the 
sheeting. This interior sheeting held the 
pressure of water against it until torn 
off when letting water into the canal, 
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and the whole leakage was cut down to 
about half of the capacity of one eight- 
inch pump during this period of over two 
years. 

The original intention of the company 
was to build a steel bridge across the en- 
trance canal, but it was subsequently de- 
cided to build a stone and concrete bridge 
fifty-five feet wide, composed of five spans 
of fifty feet each. Canal walls of rock- 
faced coursed ashlar, backed by 1:3 : 5 
concrete, were carried out into the river 
by fifty-foot curves. The wheel-pit, which 
is 570 feet long and eighteen feet wide 
after lining, was excavated through fifteen 
fect of boulders and gravel, 100 feet of 
limestone, and fifty feet of shale, the sides 
being separated before blasting by chan- 
neling. i 

The original design for the tailrace 
tunnel was of a section twenty-one feet 
high, with brick lining sixteen and one- 
half inches thick, but this was finally 
modified to the present section, which is 
twenty-five feet high, and has a composite 
lining, the bottom and sides being of con- 
crete, faced with four inches of highly 
burned brick, while in the arch a brick- 
ring with dry packing was adhered to 
on account of the difficulty which would 
have attended the building of a concrete 
arch. When the discharge tunnel was 
built for the Niagara Falls Power Com- 
pany there was no exact information as 
to the value of the friction coefficient for 
a brick-lined channel of such large dimen- 
sions carrying water at a high speed, and 
even when the present tunnel was com- 
menced the United States tunnel had not 
yet been tested to its full capacity, nor 
properly calibrated, but an examination 
in the winter of 1902 showed the brick 
lining, although of a very ordinary quality, 
to be absolutely intact, unworn and slimed 
over after seven years’ use, with water 
flowing at about twenty-seven feet per 
second. Still, to make assurance doubly 
sure, the brick facing of the present tun- 
nel was made of a superior burned smooth 
brick, and the section made about twenty 
per cent larger than the earlier one, so 
that the velocity will be slightly increased 
as the grade of seven fcet per 1,000 is con- 
tinuous, and the alignment of the tunnel 
very favorable, consisting of two curves 
of long radius with direct outlet in line 
with wheel-pit. This tunnel is 2,200 feet 
long, including the headworks at portal, 
which consists of a square head-wall sixty 
fect wide, twelve feet thick and fifty-five 
feet high, extending to a depth of thirty- 
five feet, below water-level, resting on a 
foundation well into the Medina sand- 
stone; from this head-wall the tunnel rises 
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in an ogee curve for some eighty feet to 
the tunnel proper, and this portion is lined 
with two feet of granite, which it was 
considered advisable to use in place of 
brick, owing to the excessive speed of the 
water when dropping to the river-level, it 
being understood that the invert of the 
tunnel at the top of the ogee curve is at 
the low-water river-level. 

The excavation was carried both ways 
from a shaft sunk: midway between the 
portal and wheel-pit, and was also carried 
in several hundred feet from the portal, 
and although the alignment was fixed from 
two piano wires twelve feet apart, sus- 
pended in the shaft, the instrument work 
at point of meeting of headings was found 
to be almost perfect, which must be looked 
on as a result of extreme care in the use 
of plumbobs, and taking the average of 
a large number of observations in this and 
surface instrument work. Owing to the 
upper portion of the tunnel being in shale, 
it was necessary to carry a full-timber 
roof consisting of five centered twelve-inch 
by twelve-inch rings, four feet apart and 
three-inch lagging, and these were put in 
place, along with the wall plates, as fast 
as the headings were driven, while the 
plumb-posts, carried down to limestone, 
were inserted at the time the two benches 
were being taken up. The original idea 
was to use yellow pine timber, but this was 
modified by substituting hemlock for cen- 
tres and plumb-posts, where the stresses 
would be compressive, and, although they 
were much abused by blasting, the result 
was satisfactory, owing to the absence of 
much water to soften and swell up the 
shale roof; the portion of roof adjacent 
to the wheel-pit was subject to leakage 
when the pit excavation was being done 
just above the tunnel-level, and at this 
point the roof-timbers were badly crushed, 
and the centres settled several inches, the 
fibres of the hemlock segments being 
forced into one another. 

The process of lining the tunnel was as 
follows: the concrete invert (1 : 3 : 5) be- 
ing laid, the vitrified brick invert was 
placed as far as the corner specials; side- 
forms were then put up, and lagging, 
wedged back four and one-half inches, was 
placed as high as the first course of brick 
headers. After the concrete side walls 
were built up to this height, the lagging 
was removed, and the brick facing carried 
up to and including a header course, after 
which the process was repeated to the 
springing, the only variation being that 
dry packing was used between and behind 
the plumb-posts, in place of concrete 
shown on plans. The brick arch was built 
in the ordinary way on full centres, and 
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four-inch by four-inch lagging, a night 
man building in the key of the arch-work 
done during the day, and laborers placing 
dry packing above the haunches and driv- 
ing it home against the roof-timbers, also 
removing centres after being in position 
two or three days, and bringing them for- 
ward to a new position. After side-forms 
and arch-centres were removed, the whole 
tunnel was scraped clear of all mortar 
with sharp iron tools, leaving the sur- 
face smooth and clean. It is believed that 
a very low friction coefficient will exist 
in this tunnel, especially when the walls 
become slimed over with deposits from 
water, such as have formed on the walls 
of the Niagara Falls Power Company’s 
tunnel. The shaft for this tunnel was 
sunk from May to September, 1901. Ex- 
cavation was completed December, 1902, 
and lining and head-wall in May, 1904, 
after which the shaft was bricked up, and 
outlet excavation at portal completed dur- 
ing the summer of 1904. No attempt 
was made to hasten the completion of this 
portion of the plant before the machinery 
installation demanded it, otherwise much 
greater speed could have been made. 
POWER-HOUSE. 

The superstructure covering the gen- 
erators and switchboard, etc., is a heavy 
steel-framed building, at present covering 
five 10,000-horse-power units, but the de- 
sign is for a complete building 600 feet 
long, covering eleven 10,000-horse-power 
units, with main entrance at the north end. 
The main building is forty feet high to 
the eaves, and has crane-girders thirty- 
one feet above the floor, this height being 
necessary for proper movement of large 
loads from one part of the power-house to 
another, after the machinery was installed. 
The proper light effect is obtained by large 
arch windows below the crane-girders, and 
a serics of smaller square ones just below 
the eaves. The exterior walls are of 
Queenstone gray limestone, with sufficient 
tooling for rich, quiet appearance, and 
the interior lining consists of a wainscot- 
ing of enameled brick up to the window- 
sills, then a belt course of green-veined 
Vermont marble in line with marble win- 
dow-sills. Above this the lining will be 
buff brick which will give ample light in 
the daytime, while at night there is an arc 
light on each side of the power-house 
every twenty-four feet. The roof of the 
main power-hcuse is of steel and terra- 
cotta tile only, the tiles being interlocking 
green Ludowici, pointed with mortar, and 
the eaves are carried well out with a slight 
upward curve, ending in heavy copper gut- 
ters. 

The forebay room is attached to the east 
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side of the power-house, and has a flat 
steel and concrete promenade roof, with 
an asphalt and tile floor. It 1s surmounted 
by a stone parapet wall with twenty-four- 
foot panels, it being proposed to place elec- 
tric light columns and flower vases at the 
panel-posts; while, for the purpose of 
throwing light into the room itself, in 
addition to arch windows every twenty- 
four feet, there is a wide continuous sky- 
light in the roof adjacent to the power- 
house. In the forebay room a five-ton 
traveling crane spans the whole width, and 
will assist in keeping racks clean, and lift- 
ing them when necessary. All the main 
window-frames are metal, which leaves 
only the window-sash and small upper 
window frames of wood, so that, practi- 
cally speaking, the building is strictly fire- 
proof. At the north end the main en- 
trance door will be of bronze with carved 
side columns, and surmounted by a panel 
containing the company’s seal; while 
stretching across the north end of the 
power-house will be a visitors’ gallery, 
from which the best view of the interior 
of the building can be obtained. 
UNDERGROUND CONDUITS. 

In order to convey current from the 
power-house two lines of conduits were 
constructed, one of which, 2,200 feet long, 
leads to a transformer station located 
outside the public park, and the other, 
one and one-quarter miles long, extends 
from the power-house through the park 
to the upper steel-arch bridge. The four- 
way ducts are embedded in a one to seven 
gravel concrete, and are spaced generously 
so as to provide proper heat radiation, it 
being found that in a large group of 
cables the centre ones do not have the 
carrying capacity of the outer ones. The 
manholes are also entirely of gravel con- 
crete, and are drained thoroughly with 
six-inch tile, into which are carried the 
farm tile, laid alongside the ducts them- 
selves; and a curtain-wall divides the 
manholes into two parts, while a further 


separation in case of fire is obtained by 


soapstone slab partitions lying hori- 
zontally between each group of cables. 
The ordinary type of manhole carries the 
cable straight through without any appre- 
ciable bends, and a twelve-inch water- 
main is used for carrying water from the 
pumps, located in the power-house, to the 
water-cooled transformers and stand-pipe 
situated outside the park on the company’s 
land. 
TRANSFORMER STATION. 

On the tableland, immediately west of 
its works, the company has acquired a 
large tract of land, and on it has been 
built a transformer station of 25,000 
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horse-power capacity, eighty feet wide by 
120 feet long, having a main central room 
thirty-eight feet wide equipped with a 
fifteen -ton Whiting electric traveling 
crane, copper oil tank, suction pump and 
motor, and cast-iron jack-rails, resting on 
concrete foundations. On these rails there 
have been installed, for the present, twelve 
transformers of 15,000 kilowatts total ca- 
pacity, fully equipped with water-cooling 
drainage and lead-lined oil drainage sys- 
tems. These transformers are for 40,000 
or 60,000-volt transmission, and are sepa- 
rated from the low-tension and high-ten- 
sion switchboards by solid brick curtain- 
walls, the cables being brought to the 
transformers through passages underneath 
the concrete floors and carried from them 
through overhead arches in the curtain- 
wall, thence to the high-tension switches, 
from which the wires wil] pass out of the 
building through specially designed win- 
dows. The building itself is of pressed 
brick, with stone sills and Ludowici tile 
roof, and is entirely fireproof, except 
window-frames. It has a central monitor 
roof for light and offices near the front 
entrance, which is a door of capacity for 
fully loaded freight cars to enter far 
enough to transfer loads to the crane. 
Adjacent to this station has been built a 
stand-pipe thirty feet in diameter by 116 
feet high, which is connected to the main 
water svstem, from wheel-pit to trans- 
former station, and the flow of water 
from which is controlled by a motor- 
driven valve operated from the trans- 
former station, the object of which is 
that in case of fire the stand-pipe can be 
cut out, and the two pumps at the wheel- 
pit, by working tandem, can raise the 
pressure of water to 120 pounds at trans- 
former station floor-line during the fire 
period. The function of this stand-pipe, 
however, 1s purely one of reserve in case 
of a breakage of the pumping and pipe 
systems supplying the transformers with 
water for cooling, in which event the 
stand-pipe capacity is estimated as being 
sufficient for 50,000 horse-power for 
twenty-four hours, or for forty-eight 
hours for the present station. In view 
of the importance of continuity of opera- 
tion, this safeguard, although costly, was 
considered necessary; indeed, speaking of 
the equipment in general, every effort was 
made to design the plant so as to obtain a 
maximum of reserve in cases of break- 
down. 
POWER-HOUSE MACHINERY. 

For handling materials two fifty-ton 
four-motor electric traveling cranes were 
installed, which, by working with a car- 
ricr, can together handle practically 100 
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tons. These cranes operate with 125-volt 
direct current, and have auxiliary five- 
ton hooks for fast service and light loads. 
The Sellers cranes, which are the ones 
here used, have, as a distinctive feature, 
fixed drums, the carriage only traveling. 
The speed requirements with full loads 
were: main hook, ten feet per minute; 
auxiliary hook, fifty feet per minute; trol- 
ley travel, twenty-five to fifty feet per 
minute, and bridge travel, 200 feet per 
minute. “The main turbines have twin 
draught tubes emerging into the sides of 
the pit immediately above the invert, and, 
owing to the great depth of water which 
there will be normally in the pit with the 
whole plant in operation, not to speak of 
the effect of back water during high water 
in the lower river, it was necessary to 
locate the turbines about forty-seven feet 
above the invert of the tunnel, and al- 
though air pressure is equivalent to about 
thirty-three feet water-head, it has not 
been found practicable to operate safely 
with more than twenty-five feet of 
draught-tube effect, which necessitated 
some artificial means of creating pondage 
in the wheel-pit with only a few wheels 
in operation. The result was obtained by 
installing a huge regulating lift-gate at 
the extreme lower end of wheel-pit, where 
connection is made with the tunnel, and 
operating the same by lift-screws, over- 
head girder and eighty-five-horse-power 
125-volt direct-current motor (a second 
motor in reserve). The water will pass 
under the gate, and in order to resist the 
constant vibration very heavy cast-iron 
grooves grounded and bolted into the brick 
lining walls of the wheel-pit rest against 
masonry especially cut and built into these 
walls to receive the grooves, and the gate 
is equipped with an oiling system fed 
from a flexible piping. The 10,000-horse- 
power turbines are described as twin in- 
ward discharge, Francis type, operating 
at 250 revolutions per minute, under 136 
feet net effective head, and have golid 
bronze runners five feet diameter, and 
cylinder gates, controlled each by four 
racks and pinions. The racks move on 
opposite sides of the pinions, so that one 
gate rises as the mate to it lowers, the 
whole movement for each unit being con- 
trolled by a connecting rod from the 
Escher-Wyss governor situated on the 
power-house floor. 

The revolving parts of a turbine and 
generator, and the shaft connecting them, 
are supported as follows: in addition to 
the upward thrust on the lower runner, 
there ig a balancing piston located imme- 
diately above the wheel case, and the pis-, 
ton for each unit is directly supplied with 
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water from the forebay by a twelve-inch 
pipe, but as a reserve in case of an acci- 
dent, there is also a connection with each 
-= penstock. In addition to this there is 
attached to each main shaft immediately 
beneath the generator a thrust bearing, 
capable, when operated with high-pressure 
oil, of carrying the whole weight of the 
revolving parts of a unit, which amounts 
to about 243,000 pounds. This bearing 
is fed from the oil chamber with oil, 
which is raised to a high pressure by a 
pump located immediately alongside on 
the thrust deck; after leaving the bearing 
the oil flows back to the chamber to be 
cooled, clarified and pumped back again 
to the thrust deck. The turbine shafts 
are hollow seamless cylinders forty inches 
in diameter, with weldless flanges, which 
connect by couplings to nickel-steel bear- 
ing-shafts fourteen inches in diameter, 
bored out eight inches at the various bear- 
ings and connections, there being two 
intermediate bearings for supporting the 
shaft between the thrust-bearing and bal- 
ancing piston. The main penstocks each 
consists of a lower cast-steel elbow in two 
sections, weigning forty-nine tons, which 
sits astride of the pit and carries the 
weight of the penstock and the water con- 
tained therein; above this are five straight 
sections of riveted pipe ten feet two and 
one-half inches in diameter, having weld- 
less steel flanges, and an expansion joint 
connecting to the cast-iron mouthpieces 
in wheel-pit wall by a steel upper elbow. 
The calculated speed of the water with 
full load on a unit is about eleven feet 
per second. Five units of 7,500 kilowatts 
output each makes the present installa- 
tion, but the plant is built for eleven such 
machines, the eleventh being counted a 
spare, and in order to increase the present 
output it will only be necessary to extend 
the power-house building and install such 
machinery as may be required. 

For supplying the various water-driven 
machines in the chambers, an independent 
water system has been installed, which 
consists of a thirty-six-inch riveted main 
with weldless flanges along the rack deck, 
fed from the canal by two thirty-six-inch 
and five twenty-four-inch vertical pipes. 
Of these, one thirty-six-inch and two 
twenty-four-inch pipes are in the first 
installation. From this main, which is 
subdivided by valves at various points, 
rising pipes enter the chambers, and after 
operating the machines, the water passes 
by draught-tubes into the tailrace below. 
In one chamber is located an exciter plant 
making 125-volt direct current, which is 
used not only for excitation of large gen- 
erators, but for operating cranes, switches, 
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various gate and pump motors, and lights, 
etc. This plant consists of three vertical 
direct-connected units of 332 horse-power 
each, the turbines being single, spiral 
case, inward and downward discharge, 
running at 600 revolutions per minute 
under 131 feet head, and controlled by 
Lombard governors. These units have oil 
bearings, supplied with low-pressure oil 
from the oil chamber, and are each quite 
independent, so that any unit can run 
with the other two shut down for repairs. 
In a second chamber are located two 
pump units. Each unit consists of a 
horizontal turbine direct-connected to a 
centrifugal pump of 3,000,000 gallons per 
twenty-four hours’ capacity. These pumps 
can, as before remarked, be run in tandem 
in case of fire, so as to produce a fire press- 
ure at the transformer station of 120 
pounds with a pressure at the pump of 
210 pounds per square inch. The tur- 
bines are driven from the thirty-six-inch 
auxiliary main and discharge into the 
tailrace by draught-tubes built into the 
brick wheel-pit lining, while the pumps 
draw their water from one of the twenty- 
four-inch supply pipes from the canal, and 
discharge by a twenty-four-inch pipe up 
the wheel-pit, and thence out and to the 
transformer station, a half-mile distant, 
by a twelve-inch water-main. In a third 
chamber there is a very complicated sys- 
tem of motor and Pelton driven Quimby 
screw oil-pumps,. oil-tanks, filter tanks 
and cooling tanks, all so interconnected 
as to produce necessary circulation, which 
consists briefly, in there being two cir- 
cuits, one for low-pressure and one for 
high-pressure oil. The oil traverses from 
a machine back to the cooling and filter 
tanks, thence to the suction tanks, from 
which it is again pumped back to the ma- 
chine. The high-pressure oil is handled 
in the same manner, except that a special 
pump is located at each thrust-bearing, 
and raises the oil pressure at these bear- 
ings, after which this oil also flows back 
to the oil chamber to be cooled and clari- 
fied. In this chamber is also a specially 
designed Pelton-driven air-compressor, 
and in a chamber on the upper level ad- 
jacent to the main subway are located 
storage tanks of large capacity for storing 
oil, while a pressure oil-tank is also lo- 
cated in the roof of the power-house. 
The main power-house floor will con- 
tain only three items of equipment— 
namely, the 7,500-kilowatt generators, the 
turbine governors and the main switch- 
board. So that the view from the visit- 
ors’ gallery will be one of extreme sim- 
plicity, as the armatures of the generators 
are external and stationary, and the gov- 
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ernors are very innocent-looking ma- 
chines in line with the generators, and 
not observable from the north end of the 
power-house. The generators are about 
eighteen feet in diameter, with internal 
revolving fields, and deliver three-phase 
twenty-five-cycle current at 12,000 volts, 
which was adopted in order to enable local 
distribution for several miles to be made 
without transforming. As these gen- 
erators were both too large and too heavy 
for transportation, it was necessary to 
have them completely assembled at the 
shops, then taken apart and packed in 
hundreds of boxes and shipped knocked 
down to the works, where it took several 
months to rebuild the fields and armatures 
piece by piece, there being, it is under- 
stood, 47,000 punchings in each arma- 
ture. There are two subways just below 
the power-house floor, one to the right 
being for cables, and the main one to the 
left for cables and for the substructure 
of the main switchboard, which for each 
50,000 horse-power is about 150 feet long. 
The subway itself runs the full 600 feet 
length of the plant, and has a series of 
chambers opening off to the left, one at 
each inlet breast wall, which will be de- 
voted to miscellaneous purposes, such as 
location for sinall transformers, etc. The 
main switchboard consists of a lower part 
in the subway, made up of bus-bar com- 
partments, divided up vertically by brick 
walls and horizontally by soapstone slabs, 
and containing motor-operated oil switches, 
and above the power-house floor the 
switchboard proper, from the gallery of 
which a full view of the power-house is 
had, and which is equipped with switches 
necessary for full control of the station. 
Cables leave the power-house by three man- 
holes—one situated at each end and one at 
the west side—from whence they pass 
through conduits, already described, 
either to the transformer station or to 
Niagara Falls, N. Y., to deliver current 
supplementary to that generated by the 
Niagara Falls Power Company. These 
cables are lead-covered, two and one-half 
inches diameter, and contain three- 
phase nineteen-strand copper conductors, 
each one-half inch diameter, which are 
insulated by paper and gum wrappings, 
the whole three being again insulated by 
similar wrappings beneath the lead cover- 
ing. 

The ground for this plant was broken 
in September, 1901, although the tunnel 
and cofferdam had been nominally com- 
menced somewhat earlier, and water was 
turned into the forebay November 9, 1904, 
the exciter chamber was ready for opera- 
tion November 24, 1904, and the first 
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10,000-horse-power unit December 23, 
1904—while two 10,000-horse-power units 
were ready for operation January 1, 1905. 
The third unit will be put in operation 
in a few months, and the fourth and fifth 
units during the summer of 1905, while 
the extension ot wheel-pit complete, brick- 
lined and ready for the machinery of the 
remaining six units should be completed 
during 1905. It will be appreciated that 
during this period Queen Victoria park, 
with two other large and one smaller plant 
under construction, was in a state of great 
chaos, and this is largely the case at the 
present time, but the companies are under 
obligations to place their respective areas 
in good condition as soon as construction 
is finished, and when this has been done 
the southern part of the park, which was 
always in a state of nature, will be vastly 
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Company, in process of construction, 
filled in the foreshore of the river for 
about 100 feet in width from the Horse- 
shoe falls southward for over half a mile, 
and this will be also sodded and added to 
the park area. 

The principal contractors connected 
with the works were: James Barry, coffer- 
dam; Dawson & Riley, wheel-pit and 
canal; Queenstone Quarry Company, arch 
bridge; A. C. Douglas, tunnel and portal ; 
Wm. Grace Company, power-house; Brass 
Brothers, transformer station; Escher, 
Wyss & Company, turbine units Nos. 1, 2, 
3; I. P. Morris Company, turbine units 
Nos. 4, 5; General Electric Company, gen- 
erators and main switchboard; Jenckes 
Machine Company, exciter turbines; 
Westinghouse Electric and Manufactur- 
ing Company, exciter generators; Cana- 
dian General Electric Company, trans- 
formers; Canadian Foundry Company, 
various lift-gates, etc.; Hamilton Bridge 
Company, power-house steelwork; in 
addition to which a great many contracts 
were placed in Canada and the United 
States for various pipings, steel floors, 
smaller machinery, ete. The policy was 
at once established of having continuous 
and thorough inspection in keeping with 
the rigid specifications and high class of 
work demanded, and a large number of 
inspectors were employed, who were lo- 
cated at the various manufacturing cen- 
tres and on the work itself. As these men 
were all the best that could be found for 
the various classes of work being done, 
it is believed that the results warrant the 
large attendant expenditure. For mill 
material the Pittsburg testing laboratory 
did the inspection. 

For the complete study, design and exe- 
cution of such an undertaking as has just 
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been described, the engineering depart- 
ment was necessarily somewhat complex, 
there never having been any chief engi- 
neer, elther nominal or actual, the or- 
ganization being as follows: chief me- 
chanical engineer, Dr. Colman Sellers; 
consulting hydraulic engineer euntil De- 
cember 31, 1903, Clemens Herschel; con- 
sulting engineer until March 1, 1904, 
W. A. Brackenridge; resident engineer in 
charge of construction, Cecil B. Smith; 
electrical engineer, H. W. Buck. Speak- 
ing generally, the designing was done un- 
der the direction of Consulting Engineer 
Brackenridge and by the designing staff 
of the Niagara Falls Power Company, in 
charge of A. H. Van Cleve, until March, 
1904, since which time the writer assumed 
Mr. Brackenridge’s functions; but the lib- 
eral policy of the company was that all 
the main points of design were deter- 
mined after fuil discussion by the various 
engineers mentioned. 

In carrying on the work of construction 
the company ailowed the writer full choice 
of whatever staff was considered neces- 
sary, and to employ also such inspectors 
in different branches as were needed. 
The chief assistants were as follows: 
principal assistant engineer, G. A. 
McCarthy; assistant mechanical engineer, 
C. C. Egbert; assistant electrical engi- 
neer, G. E. Brown; assistant engineer of 
wheel-pit and canal, William Macphail; 
assistant engineer qf tunnel, L. Sher- 
wood. To these gentlemen the writer 
wishes to here tender his extreme appre- 
ciation of those qualities which made it 
possible to carry on such an extensive 
work with satisfactory results, and in that 
harmonious spirit which prevailed from 
the commencement of the work until the 
time (December, 1904) when the writer 
completed his engagement with the com- 
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Annual Meeting of the Underwriters’ 
National Electrical Association. 
The annual meeting of the Under- 

writers National Electrical Association 

will be held at the rooms of the New York 

Board of Fire Underwriters, 32 Nassau 

street, New York city, on Wednesday, De- 

cember 6, 1905, at 10 a. |m. W. C. L. 

Elgin, secretary of the National Electric 

Light Association, has issued a call for 

all members to be represented at this 

meeting, as matters of great importance 
will be discussed. According to the formal 
notice issued, the meeting “will be open 
to all interested in the matter of rules 
for the installation of electric wiring and 
apparatus, as contained in the National 
Electrice Code.” 
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201st Meeting of the American In- 
stitute of Electrical Engineers. 

The 201st meeting of the American In- 
stitute of Electrical Engineers was held 
at 44 West Twenty-seventh street, New 
York city, Friday evening, November 2-1. 
The meeting was called to order by Presi- 
dent S. S. Wheeler. 

Two papers were presented—one en- 
titled “The National Bureau of Stand- 
ards,” by Dr. E. B. Rosa, and the other 
“A Testing Laboratory in Practical Opera- 
tion,” by Dr. Clayton H. Sharp. 

The first paper was read in part by 
Director Stratton, of the Bureau of Stand- 
ards, who briefly sketched the conditions 
which led to the establishment of the 
bureau, and the work done in bringing it 
to its present condition. After Congress 
had authorized its establishment and ap- 
propriated the necessary funds, a most ex- 
cellent site was secured in the northwest 
section of the District of Columbia. The 
amount of money appropriated for the 
buildings was only $325,000, but the 
architect’s plans were so drawn as to allow 
additional buildings to be added as the 
necessities required and funds were avail- 
able, so as to adapt the whole to the work 
of the bureau. At the present time two 
buildings have been erected: the physical 
laboratory, a building of three stories and 
a basement; and the mechanical labora- 
tory and power-house, a building of two 
stories and a basement. A third building 
ig now nearing completion, which will 
be devoted to low-temperature investiga- 
tions. This building will house the liquid 
hydrogen apparatus exhibited by the Brit- 
ish government at the Louisiana Purchase 
Exposition last year, and then purchased 
by the Federal government for the bureau. 
These buildings are of fireproof construc- 
tion, very substantial, and well adapted - 
to the requirements. A general plan has 
been adopted whereby all rooms are equally 
well suited to investigations in any branch. 
of physics. They are all provided with 
means for regulating the temperature, the 
lighting and the amount of moisture 
in the air. The mechanical laboratory 
is fitted up for mechanical testing, and 
has a complete isolated electric light, heat 
and power plant, and a well-equipped in- 
strument shop. Director Stratton showed 
the equipment of this building by means 
of lantern slides. 

Dr. Rosa followed Director Stratton, 
and by means of lantern slides described 
the arrangement and equipment of the 
physical laboratory. He showed also 
views of certain special instruments which 
had been developed by the bureau for 
particular investigations. Some of these 
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investments have been made in order to 
do the work requested. of the bureau by 
outside institutions. Dr. Rosa also de- 
scribed briefly the exposition laboratory 
which was fitted up and used at the Louisi- 
ana Purchase Exposition. 

The second paper was read in abstract 
by Dr. Sharp. It gives the reasons for 
establishing the Electrical Testing Labora- 
tories in New York city, and outlines the 
character of the work done there, which 
includes testing of all descriptions. The 
main work of the laboratories at the pres- 
ent time is that of rating incandescent 
lamps, but tests of a great many kinds 
have been made. The laboratories will 
also rent facilities for conducting investi- 
gations—providing rooms, power and such 
apparatus as may be needed. The work 
has increased steadily since the laborato- 
ries were first opened in 1902. 

The character of these papers offered 
but little opportunity for discussion. 
Professor F. B. Crocker, however, spoke 
at some length on the importance of stand- 
ardization. He told briefly what had 
been done toward standardizing electrical 
units and the adoption of primary stand- 
ards. He referred also to the progress 
which had been made in this country in 
standardizing the ratings and dimensions 
of electrical apparatus. Something has 
also been done in this line by mechanical 
engineers as regards engines. Professor 
Crocker thought that the time is coming 
soon when international standardization 
of apparatus, of engineering practice and 
of insurance questions can be attempted 
successfully. He referred to the differ- 


ent significance which the term “stand- 
ardization” carries, as had previously been 
pointed out by President Wheeler, and 
he said that he liked the expression “uni- 
formity of practice’ when referring to 
engineering work. 

Professor Crocker was followed by 
Professor W. E. Goldsborough, who spoke 
of the excellent work which had been done 
by the Bureau of Standards; by Mr. C. 
O. Mailloux, in somewhat the same strain ; 
by Professor George F. Sever, who spoke 
of the relation between the educational 
institutions and the Bureau of Standards, 
and of that existing between the Columbia 
University electrical laboratories and the 
Electrical Testing Laboratories. The 
latter will furnish any one with results; 
the former, if desired, will give opinions 
upon these results. 

Dr. Charles A. Doremus and Mr. John 
W. Lieb, Jr., also spoke of the excellent 
work done by the two institutions which 
had been described. 

In answer to a question, Director Strat- 
ton said that it was difficult to draw a 
hard-and-fast line regarding the work of 
the bureau. While not primarily intended 
for commercial testing, a certain amount 
of work of this character must be done. 
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Report of the Commission on Elec- 
tric Lighting for the City of 
New York. i 
- The report of the commission on elec- 
tric lighting for the city of New York, 
concerning the proposition of a municipal 
electric lighting plant for the boroughs of 
Brooklyn and Queens, has been presented 
to the board of estimate and apportion- 
ment. The report really takes the form 
of two special reports, designated as “CO” 
and “D,” supplementing reports “A” and 
“B,” dealing with a proposed municipal 
plant for the boroughs of Manhattan and 
the Bronx, subinitted some time ago. 

Report “C” gives the cost of construc- 
tion and operation of an electric plant to 
supply by electricity all the streets and 
public places of the boroughs of Brooklyn 
and Queens that are now lighted by elec- 
tricity, and to light all the public buildings 
by electricity that are now lighted either 
by electricity or by gas, or both. Including 
land, buildings and all equipment for a 
central station of a capacity of 7,500 
are lamps and 200,000 sixteen candlc- 
power incandescent equivalents, the total 
cost will be $6,138,000. The total annual 
operating and fixed charges, including 
interest at 3.5 per cent, depreciation at 
six per cent and all operating expenses, 
wiil be $919,000. 

Subdividing the total annual cost of 
supplying are and incandescent lights, the 
annual cost per are light will be $83.40, 
and the cost per kilowatt-hour for in- 
candescent service will be 14.68 cents. 
Of the total 14.68 cents, only 2.7 cents 
is Operating cost, the balance, 11.98 cents, 
being for interest and depreciation. Tak- 
ing the exact number of building and 
street lamps connected on December 31, 
1904, as a basis of comparison, the annual 
cost of the city lighting for the boroughs 
of Brooklyn and Queens from the pro- 
posed plant would be $27,000 in excess 
of the cost under the rates recently fixed 
by the state legislature. 

Report “D” gives the cost of construc- 
tion and operation of a city electric light 
plant to supply all the city lighting by 
electricity, to the entire exclusion of gas, 
for streets, parks, public buildings and 
other public places in the boroughs of 
Brooklyn and-Queens. Including land, 
buildings and all equipment for a cen- 
tral station of a capacity of 15,000 kilo- 
watts, and a distributing system designed 
to supply 15,000 arc lamps and 200,000 
sixteen-candle-power incandescent equiva- 
lents, the total cost will be $9,485,000. 
The total annual operating and fixed 
charges, including interest at 3.5 per 


- cent, depreciation at six per cent, and all 
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operating expenses, would be $1,424,000. 


.The entire cost of a duct system for 


the restricted area in Brooklyn, and the 
main feeder-runs to the central station, 
is included in this cost. Only a part of 
this is required now, but it seems proper 
to include the entire cost, amounting to 
$2,226,000 in this estimate. 

The annual cost of the city lighting 
for the boroughs of Brooklyn and Queens 
from this proposed plant will be $68,000 
in excess of the cost under the rates re- 
cently fixed by the state legislature. 

The Madison Square Garden Elec- 
trical Show. 

The preparations for the electrical show, 
which will be held in Madison Square 
arden from December 12 to 23, are now 
nearing completion. Many of the manu- 
facturers of electrical appliances which 
are of popular interest have secured space 
and are devoting considerable money to 
the display of their products to show to 
advantage the advances which have been 
made in this industry. 

The purpose of this show is to exploit 
in practical form the latest mechanisms 
and appliances that are marking prog- 
ress in the world of invention and dis- 
covery, and to this end there have been 
gathered not only the latest machinery 
that is of value to the industrial world 
in reducing costs of production by creating 
greater energy with less fuel, but the more 
popular electrical apparatus that is rapidly 
adding to the comforts of home life. 

In the middle of the hall will be lo- 
cated the telephone exhibit. Here will 
be seen the new “theatrephone,” by 
means of which visitors to the exhibition 
will be enabled to listen to the words and 
music of the various theatres over a wire 
connected direct to the stages during the 
actual time of the performances. 

By courtesy of the street cleaning 
department and of the department of 
bridges of the city of New York, steel 
models thirty feet long will be shown 
of the Williamsburg bridge and of the 
incinerating plant connected with it, 
where the refuse of the city is burned. 
A sample bale of the refuse from the 
streets is also exhibited. 

The key by which President Roosevelt 
will formally open the electrical show 
from the White House will be on exhibi- 
tion upon ite receipt at the Garden. 


In the concert hall, adjoining the main 
exhibition floor, lectures will be held at 
three and four o’clock every afternoon, 
and at eight, nine and ten o’clock every 
evening by Earle L. Ovington. These 
lectures will be supplemented by practical 
demonstrations. 
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THE MULTIPLE OPERATION OF TRANS- 
FORMERS.' 


BY R. T. MACKEEN. 


It is universally considered good engi- 
necring practice to operate transformer 
units, suitably selected, in parallel. With- 
out this means of increasing the capacity 
of a generating plant or distributing sys- 
tem, the expansion of the electrical in- 
dustry would meet with serious impedi- 
ment. While the advantages of the multi- 
ple operation of transformers are very 
generally appreciated by operating engi- 
neers, yet the results of the indiscriminate 
grouping of transformers in this manner 
are not so fully realized. It is the pur- 
pose of this discussion to present to the 
reader the principles involved in the mul- 
tiple operation of transformers and thus 
endeavor to provide means whereby in- 
discriminate grouping of transformers can 
be guarded against, and instead a selec- 
tion and arrangement adopted to accom- 
plish the best results; as will be shown 
later, the grouping together in multiple 
of transformers too frequently results in 
the overloading of some of the units. This 
in practice is not usually considered, the 
main object being to get upon the circuit 
sufficient kilowatt capacity to take care 
of the maximum demand of the system. 

It is often an occasion of some surprise 
when one or more transformers, part of 
a system operated in parallel, burn out, 
without any apparent reason. The ca- 
pacity of the group of transformers is 
ample for the maximum demand; it there- 
fore can not be due to overload, it must 
be the result of defective workmanship 
in the transformers, and thus the manu- 
facturer has to bear the brunt of the re- 
sults of the lack of knowledge or judgment 
on the part of the operator. 

It is obvious that the successful solu- 
tion of the problem is obtained if we can 
determine and provide the conditions un- 
der which each transformer on the circuit 
will carry a part of the load proportional 
to its rated kilowatt capacity output. 

Let Fig. 1 represent an arrangement 
of transformers operating in multiple, 
with interconnecting leads of negligible 
ohmic resistance and reactance, and sup- 
vlying a common load. Also assume the 
transformers are designed for the same pe- 
riodicity and primary and secondary volt- 
ages; it being obvious that the two latter 
conditions are absolutely essential for 
parallel operation. 

Let the transformers have resistances 
Ti To, Ty, Ta Teactances Ti, Tz, 23, Za thus 
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having impedances z,, Zs, Za. 24. it being re- 
membered that the impedance is the 
square root of the sums of the squares 
of the resistance and the reactance, and is 
analogous or equivalent to the ohmic re- 
sistance in direct-current diction. 

The equivalent resistance and reactance 
of a transformer (i. e., the value repre- 
senting both primary and secondary re- 
sistance and reactance in ohms) bear the 
same phase relation to each other as the 
hase and perpendicular of a right-angled 
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triangle, the hypotenuse representing the 
impedance as in Fig. 2. 

From this relation it is obvious that 
it 18 quite possible to have transformers 
with the same impedance yet widely differ- 
ent values of resistance and reactance. 
This suggests a point that should be con- 
sidered, namely, the difference in phase 
between the inipedance voltages and hence 
the currents of two transformers having 
identically the same impedance ohms and 
voltages (impedance volts being the prod- 
uct of impedance ohms and amperes). 
As seen, this is quite possible by varying 
the lengths of r and z, as shown in Fig. 
3. This difference in phase doubtless 
affects the distribution of load to some 
extent, yet the phase difference in prac- 
tice is so small as practically to be negli- 
gible in its results, and in fact it is quite 
safe to neglect this difference in phase 


REACTANCE - X. 


RESISTANCE -R. 
Q= PHASE ANGLE. 


Fic. 2.—MULTIPLE OPERATION OF TRANS- 
FORMERS, 

and assume that all commercial trans- 
formers may have the same ratio of re- 
sistance to reactance, 1. e., the same phase 
of impedance voltage and hence same 
power-factor, yet have widely differing im- 
pedances. 

Our rules for load divisions are as 
follows: 

First—“When two or more transform- 
ers of the same voltage and periodicity 
are operated in multiple and have inter- 
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connecting leads of negligible resistance, 
as in Fig. 1, the loads carried by each 
will be inversely proportional to their im- 
pedances, or directly proportional to their 
reciprocals, their admittances.” 

Second—“The load carried by each 
transformer will bear the same ratio to 
the total load as its admittance bears 
to the sum total admittances of all the 
transformers.” 

Just as impedance in alternating-cur- 
rent diction is analogous to resistance in 
direct-current diction, so admittance cor- 
responds with conductance. 

It is frequently thought that the dis- 
tribution of load among transformers is 
proportional to their per cent regulations. 
This would be the case if the regulation 
were directly proportional to the impe- 
dance, but such is not the case. 

It is more usual to express the impe- 
dance of a transformer in volts rather than 
in ohms. The impedance volts are easily 
determined by short-circuiting the second- 


ary and applying a low potential to the 


primary until full-load current is ob- 
tained in the secondary. Manufacturers 
usually furnish this information on the 
test card accompanying their transform- 
ers. It varies in value from two per 
cent to five per cent of the primary volt- 
age. As the impedance volts are directly 
proportional to the impedance ohms either 
value can be used in the rules given above, 
the only difference being that the impe- 
dance volts must be expressed in terms of 
unit-load for all the transformers. This 
follows from the fact that the impedance 
volts is the product of impedance ohms 
and amperes, and varies with the load. 
For example, a ten-kilowatt transformer 
has an impedance voltage of four per cent 
at rated full-load, or at unity load of 
= or 0.4 per cent. 

Now, since admittance is the reciprocal 


of impedance or + , the admittance for 


the above transformer is = pr 2.5, which 


0.4 

we might call for simplicity the relative 
carrying power of the ten-kilowatt trans- 
former as compared with any other trane- 
formers operated in multiple therewith. 

Right here it should be noted that this 
value of admittance or relative carrying 
power can be obtained by simply dividing 
the kilowatt capacity of the transformer 
by its impedance voltage in per cent. For 
example: the carrying power of the above 


. 10 kw. 
transformer is ——- — -~ 


4 or 2.5, the same 


result as before. 
Now let us apply our rule to the de- 
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termination of the division of load among 
five transformers of same voltage and 
periodicity connected in multiple, assum- 
ing as before that the impedance of the 
interconnecting line. is negligible. 


Size of Per Cent 
Trans Voltage. ycles dato. 
former Volts 
5 1040 /2080-104 /208 60 4.0 

10 k 60 3.8 

15 60 3.5 

20 60 2.8 

25 60 3.1 


As the division of load is proportional 
to the relative admittance or carrying 
power of each transformer, let us first de- 
termine these factors. 

Relative Admittance 


Size of Per í ent or Carrying Power = 
Tr danas Kilowatt Capacity 
former Volts Per Cent Impedance 
Volts. 
5 4.0 1.25 
10 3.8 2.63 
15 3.5 4.29 
20 2.8 7.15 
25 3.1 8.06 
75 Kw. Total 23.38 Total Admit- 


tance or relative 

carrying power. 

Our rule states: “that the load carried 

by each transformer will bear the same 

ratio to the total load as its relative ad- 

mittance or carrying power does to the 

total admittance or carrying power of all 

the transformers,” hence the division of 
load will be determined as follows: 


Per Cent Relative Admit- 
Size of Trans- Impedance Volts tance or Carry- 
former. at R Rated Load. ing Power. 
5 4.0 1.25 
10 3.8 2.63 
15 3.6 4.29 
20 2.8 7.15 
25 8.06 
75 a ¢ 23.38 


From this computation we find that, 
theoretically, all the transformers will 
be carrying less than their rated load 
except the twenty-kilowatt and twenty- 
five-kilowatt sizes, which will be over- 
loaded 14.8 per cent and 3.5 per cent 
respectively. This example serves to il- 
lustrate the method to be used in deter- 
mining the approximate division of load 
for concrete cases. | | 

It will be noted that the transformers 
with the higher admittances or relative 
carrying powers, and hence with the lesser 
impedances at unit-load, assume the 
greater part of the total load. 

So far we have neglected entirely the 
impedances of the interconnecting lines 
between the individual transformers and 
the load. These impedances enter into 
the problem in practice to the extent that 


Kilowatt Load 
Carried. 
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when known they must be added to the 
individual impedances of the transformers, 
and from this an expression representing 
the admittances or carrying powers deter- 
mined. The difficulty is, however, to de- 
termine the line impedances; conse- 
quently, we can only approximate a di- 
vision of load, assuming that the trans- 


Fia. 3.—MULTIPLE OPERATION OF TRANS- 
FORMERS, 
formers are symmetrically disposed with 
regard to the load and each other, so 
that the line impedances can be neg- 
lected. 

Other factors also enter into the prob- 
lem if we search for fine distinctions. 
For instance: the resistances and hence 
the impedances will vary with the tem- 
peratures of the transformers, which are 
not only functions of the design, but also 


Per Cent of Total Per Cent of Rated 
Load. Load. 


1.25 x 75 


i = 40 58 80 
2.63 X 75 

Seas = 84511.20 84.5 
4.29 x75 

agga = 1370 18.80 91.5 
7.15 x75 _ 

say = 22.95 30.60 114.8 
8.06 xX T5 _ 25,90 34.6 108.5 

23.38 15. 100.0 


dependent in great measure upon location 
and environment. 

Before leaving our method of compu- 
tation and discussing the generalities it is 
interesting to note that when transform- 
ers of different sizes but of the same 
voltage, periodicity and per cent impe- 
dance volts are operated in multiple, as- 
suming negligible line impedance, the 
load will be divided among them in the 
ratio ‘of the kilowatt capacity of 
each transformer to the total kilowatt ca- 
pacity. For example: assume a ten- 
kilowatt transformer operating in mul- 
tiple with two twenty-kilowatt trans- 
formers, all with the same per cent 


impedance volts at full-load. The 

ten-kilowatt transformer will carry 
10 

e eet Tr] 

20 4+ 20 + 10 or 1/5 of the total load, 
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and each of the twenty-kilowatt trans- 
formers will carry 2/5 of the total load. 
This simple rule follows from the fact 
that the per cent impedance volts varies 
with the load, and at unit load the admit- 
tance or relative carrying powers would 
bear the same ratio to each other as the 
kilowatt capacities of the transformers. 

While an approximate determination of 
the division of load among transformers 
as above is most useful, at the same time 
it is obviously of greater importance to 
know exactly the load division in prac- 
tice, and this can only be determined by 
actual measurement. 

An ingenious current transformer is 
now on the market which in conjunction 
with a suitable ammeter can be used for 
this purpose. The transformer, which 
has a hinged magnetic circuit, is merely 
clamped around the transformer lead, and 
connection made to an ammeter where 
the actual load is indicated on the in- 
strument. By applying this test to all 
transformers banked in multiple an exact 
knowledge of the conditions is possible. 
When it is found that either due to dif- 
ference in impedances of the transformers 
or the lines (the latter as a result of non- 
symmetrical arrangement) that an equal 
and proper division of load does not exist, 
means should be taken to correct these 
conditions. This can be done either by 
rearranging the transformers or lines or 
by inserting suitable reactance coils in 
the transformer secondaries. Such coils 
can be obtained from transformer manu- 
facturers, or, as a temporary expedient, 
a coil could be constructed by winding a 
few turns of insulated wire of the same 
cross-section as the transformer lead about 
an iron core of sheet-iron or iron wire; 
but a properly designed coil should be 
obtained from a reputable manufacturer 
for permanent service. 

We may sum up our conclusions as 
follows: 

1. For all practical purposes the divi- 
sion of load among transformers is inde- 
pendent of their power-factors, and de- 
pends only upon their impedances. 

2. Transformers of the same or differ- 
ent design of the same size and impedance 
volts connected in multiple arranged sym- 
metrically with respect to each other and 
the load, will divide the load with practical 
equality. 

3. Transformers of the same or dif- 
ferent design and of different sizes and 
the same per cent impedance volts at 
rated load, and arranged symmetrically 
with respect to each other and the load, 
will divide the loads in the ratio of their 
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rated kilowatt capacity to the total kilo- 
watt capacity. 

4. Transformers of the same or dif- 
ferent design and of different sizes and 
different impedance voltages at rated load, 
and arranged symmetrically with respect 
to each other and the load, will divide 
their loads in proportion to their rated 
capacity when provided with reactances 
which will compensate for the inequality 
of impedance voltages at rated load. 

5. When the transformers are not 
arranged symmetrically with respect to 
each other and the load, the line impe- 
dances affect very largely the distribution 
of load, in possible cases even more than 
the difference in impedance voltages of 
the transformers 

6. In practice, it is almost impossible, 
owing to the continually changing load- 
centre and the complex arrangement of 
circuits to determine the line impedances, 
and provide for their symmetrical dispo- 
sition, hence the only practical way of 
determining accurately the load division 
is by actual test at different periods of 
the day and principally under aver- 
age and maximum load conditions. 
From euch a test the circuit con- 
ditions are known accurately, and 
proper provision can be made by a re- 
arrangement of transformers, lines or 
load; or reactances provided which will 
enable a more equal division of load to 
be obtained. 
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Two Prominent Electrical Men Join 
Forces. 

Dr. F. A. C. Perrine, the well-known 
electrical engineer, and Mr. Henry L. 
Doherty, who is very well known in the 
management and ownership of electric 
lighting companies, have united offices 
at 60 Wall street, New York city. It is 
understood to be their intention, while 
not forming any partnership, to keep in 
close relation, Dr. Perrine looking after 
the engineering problems and Mr. Doherty 
developing the financial and industrial 
phases of the business. Dr. Perrine has 
been for many years a leading figure in 
long-distance electric-power transmission 
work, and Mr. Doherty, a former presi- 
dent of the National Electric Light 
Association, has a fine record of achieve- 
ment in the developing of electric light- 
ing interests, and the alliance will, no 
doubt, be a very successful one along the 
most progressive lines. 


—— ep 


Foreign despatches announce the death, 
in his seventy-fifth year, of Dr. Johann 
Meidinger, professor of physics at the 
Technical Institute, at Karlsruhe. 
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Properties of Iron-Nickel-Manganese- 
: Carbon Alloys. 

The seventh report to the alloys re- 
search committee on the properties of a 
series of iron-nickel-manganese-carbon 
alloys, was presented before the Institu- 
tion of Mechanical Engineers, of Great 
Britain, on November 17, 1905, by Dr. 
H. C. H. Carpenter, R. A. Hadfield and 
Percy Longmuir. The report contained, 
besides an introductory note and the gen- 
eral introduction, a description of the 
preparation and mechanical and heat 
treatment of the alloys at the Hecla 
Works, Sheffield, England, the heat treat- 
ment of the alloys at the National Phys- 
ical Laboratory, a table of chemical analy- 
sis, and a discussion of the mechanical 
properties of the alloys, the physical, 
chemical and metallographical properties, 
the critical ranges on cooling, the critical 
ranges on heating, and the metallography 
of the alloys. 

The following paragraphs are ab- 
stracted from this very complete report, 
bearing upon the resistivities and permea- 
bilities of the alloys: - 

The series of nickel-manganese-carbon- 
iron alloys, A-K, whose properties have 
formed the subject of investigation of this 
research, has been prepared in the fol- 
lowing manner: 

The base of the material used was 
Swedish charcoal iron of special purity. 
This was melted along with the necessary 
ingredients, nickel and Swedish white 
iron. By these means approximately uni- 
form percentages of carbon and manganese 
were obtained, the nickel varying from 
nil to twenty per cent as aimed at. The 
series may be taken as showing satisfac- 
tory products, as the carbon percentages 
were on the whole uniform. They vary 
from 0.40 to 0.52, 0.45 being the figure 
aimed at. The nickel percentages showed 
very little loss. The manganese percent- 
ages show a variation from 0.79 to 1.03. 
This element is notoriously difficult to 
obtain constant in any series of alloys. 
The exact loss on melting is shown in 
table I: 


TABLE I. 
Resis- 
Nickel PRISE AEE ace Loca ictus 
Alloy. Ni. C. Mn. of Mn.in Cm. at 
Melting. 17°C. 
(62.6° F.) 
A Nil 0.47 0.95 24 20.3 
B 1.20 0.48 0.79 29 22.6 
C 2.15 0.44 0.83 34 24.8 
D 4.25 0.40 0.82 40 29.1 
E 4.95 0.42 1.03 31 39.3 
F 6.42 0.52 0.92 36 42.8 
G 7.95 0.43 0.79 42 43.9 
H 12.22 0.41 0.85 45 50.5 
J 15.98 0.45 0.83 46 63.3 
K 19.91 0.41 0.96 38 75.4 


The original series did not include al- 
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loys E and F. These were prepared some , 
months after the research had been in 
progress, when it had become evident that 
more alloys were necessary to fill in the 
gap between four and eight per cent 
nickel, in which range the properties of 
the series underwent a profound change. 

The materials prepared, together with 
the thermal and mechanical treatment 
they received at the Hecla Works, were 
as follows: ingots, twenty-four inches by 
two and four-fifths inches by two and one- 
half inches were cast. 

Half the cast ingot was forged down to 
a round bar, one and one-quarter-inch 
diameter, and from four to five feet long. 
A ten-inch length of this was rolled down 
to one-half-inch diameter round, giving 
about a four-foot length. (This was not 
done in the case of A, the nickel-free al- 
loy.) The two series of bars were sent in 
this condition to the National Physical 
Laboratory. From the one and one- 
quarter-inch diameter bars nearly the 
whole of the materials used in the various 
tests—mechanical, physical, chemical and 
metallographical—were machined, after 
the resistivities had been measured. 


RESISTIVITIES. 


The mass resistivities were determined 
by the Thomson double-bridge method. 
Measurements were made on both the one 
and one-quarter-inch and the one-half-incn 
bars, except in the case of alloys A and 
H, where only the one-half-inch bars 
were used. Very closely agreeing values 
were obtained in the two series. In the 
case of the one and one-quarter-inch bars 
the length tested was sixty centimetres; in 
that of the one-half-inch bars 100 centi- 
metres, except in C where a fifty-centime- 
tre length was tested. From the mass 
and length measurements of the bar under 
test, the mass resistivity was calculated. 
The quotient of this by the density gives 
the resistivity. 

The results are given in table I in the 
form of microhm centimetre resistivity at 
seventeen degrees centigrade (62.6 degrees 
Fahrenheit), (the temperature at which 
the tests were made). To enable a com- 
parison to be made with copper, the value 
of the standard soft copper of the Elec- 
trical Standards Committee is 1.702 mi- 
crohms centimetre. The results are also 
plotted in Fig. 1, the coordinates being 
resistivity and percentage nickel. The 
resistivity rises with ascending nickel, the 
values for alloys A-D, H, J, and K lying 
practically on a smooth curve. Alloys 
E, F and G, give values above the smooth 
curves. These values have been doubly 


p 
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1G and H crackea slightly under this treatment. 
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checked. The sudden change at E is co- 
incident with a structural change in the 
series, and constitutes additional evidence 
of the sharp break in the continuity of 
the properties of the series which is mani- 
fested in the great majority of teste made. 

Increase of resistivity with rise of nickel 
was found by Barrett in his measurements 
of five alloys, D, E, I, K, L, in the low 
carbon-nickel-iron series... There was 
nothing examined between 3.82 and 
11.39 per cent nickel, and the curve be- 
tween these percentages has been drawn 
smoothly. It is precisely in this region 
that the irregularities in the authors’ se- 
ries have occurred. The authors’ first set 
contained no nickel between 4.25 and 7.95 
per cent, and the latter alloy was the 
only one that lay off the smooth curve. 
When alloys E and F were inserted, it 
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was found that the slope was more irregu- 
lar than had been previously indicated. 
This is a striking instance of the caution 
that is necessary in interpreting from 
curves the variations of properties of a 
series of alloys containing comparatively 
few members. The resistivities of alloys 
H to K come out high, but they do not 
approach the figure 97.5 found by Bar- 
rett with an alloy containing twenty-five 
per cent nickel, five per cent manganese 
and 0.6 per cent carbon. The tempera- 
ture coefficients of the alloys were not 
determined. 
MAGNETIC TESTS. 


A series of magnetic tests was made on 
rods of the alloys by means of a Ewing 
permeability bridge. The rods were all 
cylindrical and of about twenty centime- 
tres length and 0.713 centimetre diam- 
eter. It was found when using the per- 
meability bridge that it was important 


1 Institution of Electrical Engineers, vol. xxxi No. 
156, table I, also Fig. 2. 
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that the bar under test should be 
very similar in magnetic quality to 
the standard bar against which the 
comparison was made. Thus the ideal 
standard in each case would be a rod 
whose permeability curve would approxi- 
mate closely at all pointe to the curve for 
the rod under test. As the samples varied 
very widely in magnetic quality it would 
not have been easy to construct a set of 
standard rods agreeing all along their 
curves with the rods tested. The bridge, 
however, may be used with sufficient ac- 
curacy with rods whose curves may be 
widely different, provided the comparison 
is made only at one point, viz.: the point 
of intersection of the two curves. Thus, 
if a number of different standard bars 
are available, the points at which their 
curves are crossed by that of the bar under 
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variety of apparent permeability curves. 
Tests were also made by the ordinary 
ballistic method on a series of small rings 
of all the alloys except H; the outside 
diameters of these rings were of the order 
of one centimetre. The rings were all 
admitted to preliminary heat treatment 
es similar as possible to that to which the 
bars had been subjected. For alloy B, the 
curve obtained by the ring method agreed 
at the lower values with the curve for the 
rod compared against cast iron, and at the 
higher values with that obtained against 
wrought iron. This agreement made it 
possible to take B as a standard, and ac- 
cordingly A, C and D were tested against 
it, their curves heing not far apart. The 
remaining alloys were tested against the 
cast iron and other standards already de- 
scribed. The agreements between curves 
obtained against different standards made 
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test can be determined and thus a more or 
less complete curve obtained. 

In order to obtain a series of standard 
rods whose magnetic qualities should be 
sufficiently spread over the wide range re- 
quired, several expedientes were adopted. 
The standards were all made in pairs, 
great care being taken to get the rods in 
each pair as uniform as possible; they 
were tested for equality in the Ewing 
bridge, and if sufficiently near, had their 
approximate permeability curve deter- 
mined by means of Ewing’s small yoke 
method. 

The materials for the standard bars 
comprised mild steel, tool-steel, grey and 
white cast iron, and one of Heusler’s cop- 
per-manganese-aluminum alloys, the three 
last-named alloys being prepared in the 
metallurgical department. In addition 
to standard bars, tubes of mild steel were 
also used and proved efficient; they were 
all of the normal outside diameter, but of 
various inside diameters, thus giving a 


it permissible to consider that the final 
curves given in Fig. 2 represent the ac- 
tual properties of the rods to a sufficient 
accuracy. 

Table II gives for each rod a statement '` 
of the standards against which it was 
tested. Some companies were also made 
between the rods themselves; these are in- 
cluded in the table. 

The results of the permeability teste 
show how intimately these are bound up 
with the structures of the alloys. In Fig. 
2 the structural characteristics are tabu- 
lated alongside of the curves. The four 
pearlitic steels show the highest permea- 
bilities. The martensitic steels give very 
much lower values. K, the polyhedral 
steel, is the lowest of the series. 


TABLE II. 


Nickel Alloy. Standards Used 
A À 
B Soft iron and tool steel. 
C B. 
D B. 
E Mild steel tube and cast iron. 
F Mild steel tube and G. 
G Cast iron and Heusler’s alloy. 
H Heusler’s alloy. 
J Tool steel and mild steel tube. 
K Mild steel tube and G., 
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Mica—Its Occurrence, Exploitation 
and Uses. 

A most interesting report on “Mica— 
Its Occurrence, Exploitation and Uses,” 
has been issued by the mines branch of 
the department of the interior of the Do- 
minion of Canada. This monograph has 
been prepared by Mr. Fritz Cirkel, acting 
under the instructions of Dr. Eugene 
Haanel, superintendent of mines. It com- 


prises about 150 octavo pages, about two- 


thirds of which are devoted to the 
Canadian mica mines, the remainder being 
given to the occurrence and production of 
mica in other countries, and to the mining 
laws of Canada. There is also a valuable 
bibliography on the subject appended. 

Mica is an essential material in the 
construction of electrical apparatus. In 
this use it may be ranked with copper, 
iron, rubber and cotton. For the par- 
ticular purposes to which it is applied we 
have no other material which can take 
its place. 

Mica, in its broader sense, comprises 
a group of minerals whose chief character- 
istics, distinguishing them from all other 
minerals, are the highly perfect basil 
cleavage and the great elasticity of the 
easily obtained thin lamine. A mica 
crystal may be split into sheets, and the 
division continued to the thickness of one- 
thousandth of an inch, and could be car- 
ried, with sufficiently fine instruments, to 
one-three-hundred-thousandths of an inch. 

Of the many different species of mica, 
three only are of commercial importance. 
Muscovite, usually called potash mica, of 
which the predominating color is white or 
vellow, constitutes most of the white mica 
used. Phlogopite is a magnesia-alumina 
mica of amber, brown and black color. 
This constitutes the greater part of the 
amber mica of commerce, as found in 
Canada. Biotite is magnesia-iron mica, 
generally black in color. 

The transparency of mica sheets is 
often destroved by disturbed crystalliza- 
tion or by impurities taken up from the 
solution during the process of developing. 
These inclusions generally appear in films 
or very thin plates between the cleavage 
planes. The most common of these in 
muscovite are films of feldspar, but in 
phlogopite the inclusions are calcite, apa- 
tite, feldspar and quartz. They are some- 
times so numerous as to render the crystal 
entirely unfit for use. 

The degree of hardness of all the micas 
lies between gvpsum and calcite. Loose 
sheets of mica found in the humus, as 
the result of the decomposition of the 
crystals, are soft and have an unctuous 
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aspect. Crystals, however, which have 
been subjected to earth pressure or other 
disturbances during crystallization deliver 
hard, inelastic sheets, and are not desirable 
for commercial purposes. Generally a 
high degree of hardness is looked upon 
with disfavor in the trade, and for elec- 
trical purposes those sheets that can be 
scratched with the finger nail are much 
preferred. 

The geological occurrence of muscovite 
and phlogopite is confined more or less 
to pegmatite dikes, masses, lenses, sheets 
or veins, which in character may be called 
a very coarse granite. These dikes occur 
in the Laurentian formation. The peg- 
matites penetrate the gneiss formation 
along, and sometimes across, its stripe. 
The crystals of muscovite mica are gener- 
ally scattered promiscuously through the 
matrix, while larger vein-like aggregations 
are observed near the contact of the ad- 
jacent formation. 

Muscovite mica occurs throughout 
Canada in a large number of places. The 
best deposits so far discovered are those 
of the Saguenay district situated at the 
lower St. Lawrence river below Quebec. 
Besides these there are deposits to the 
north of Ottawa in the vicinity of 
Mattawa, at several places in Ontario, and 
recently discovered in British Columbia. 
The Saguenay river district has not 
been surveyed or thoroughly explored, 
but since 1892 constant discoveries have 
been made, some of them of very large 
extent. The mica generally found here 
has a dark rose color when in thick sheets. 

One of the oldest, and at one time re- 
garded as the most prominent white mica 
mine in the country, is the Villeneuve 
mine, twenty miles north of the town of 
Buckingham. The first work on this 
property was done in the summer of 1894. 
During the four years following, 35,000 
pounds of cut marketable sheets of ex- 
cellent quality were produced. Since then 
the property has been worked intermit- 
tently. The mine has come into promi- 
nence on account of the minerals contain- 
ing rare earths which are found through- 
out the pegmatite dike, but no serious 
attempt has so far been made to extract 
them. 

Canada is rich in economic phlogopite 
deposits. There are many localities in 
which the mica may be obtained in large, 
transparent sheets, free from flaws, and 
may be emploved for the same purposes 
as the muscovite variety. The occurrence 
of workable phlogopite deposits appears to 
be confined solely to Canada, and more 
especially to an area of 520 square miles 
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included in the country north of Ottawa. 
The deposits of phlogopite mica are asso- 
ciated with pyroxene, which penetrates the 
limestone in the form of dikes. Generally 
two classes of deposits can be distin- 
guished: contact deposits, forming the 
contact between the gneiss and pyroxene; 
and pocket deposits, occurring in fissures 
wholly in pyroxene. From its formation, 
mica seems to indicate a crystallization 
from the aqueous-igneous solution along 
lines of fracture in certain portions of the 
phlogopite in conjunction with the forma- 
tion of apatite. This is rendered the more 
probable by the occurrence of thin sheets 
of calcite between the sheets of mica, and 
by the impression of the mica sheets on 
fragments of well crvstallized calcite; 
which would seem to indicate that the 
mica crystallized first out of the injected 
magma. 

The work of extracting mica from the 
rock and converting it into a salable 
article is divided into the ordinary mining 
operations, such as drilling, blasting and 
hoisting, together with the collection and 
transport of the mica to the cobbing sheds; 
and second, the dressing or cobbing—that 
is, the separation of the mica sheets from 
the adhering rock particles and grading of 
these sheets into different sizes and quali- 
ties for transport. 

On account of the irregular character 
of most of the mica deposits, the methods 
employed to work a mine are manifold. 
The easiest work is the open quarry, 
where several deposits or pockets are mined 
together until the remaining rock shows 
no more mica. This method is disadvan- 
tageous because work can only be per- 
formed in mild weather. Work under- 
ground has therefore many advantages, 
the principal one being the possibility of 
continuous operation. In the case of a 
vein-like deposit with defined walls, a 
shaft is usually sunk, and the deposit 
opened up at intervals of thirty to fifty 
feet. In the case of pocket deposits, an 
inclined shaft for the hoisting of raw 
material is put down in the surface de- 
posit, and all the mica in sight is taken 
out: then the shaft is continued and drifts 
are run in all directions in the hope of 
finding other deposits. 

The peculiar location of the mica 
crystals either singly or in accumulations, 
in the rock matrix, makes a certain posi- 
tion of the holes imperative if the thin 
shects are to be unimpaired; and gen- 
erally, this position can not be attained 
by rock drills. Hand drilling therefore is 
the rule, and the holes so drilled are only 
slightly loaded, the object being just to 
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loosen the rock preparatory to taking it 
down by picking. This drilling is gen- 
erally performed by three men on each 
hole, two striking and one turning the 
drill. In the larger mines, the develop- 
ment work is done by steam or compressed- 
air drills. While in the larger mines 
the blasts are fired by electricity, in gen- 
eral fuses and caps are employed. 
Though the latter practice is more or less 
dangerous, it has advantages, inasmuch as 
the firing in single holes in succession can 
be regulated easily. After a blast the 
broken rock is removed to the dump, and 
the mica crystals picked up. This work 
is generally done by a boom derrick, or 
in some cases by an inclined cable hoist. 

The cost of mining mica varies con- 
siderably with the locality. A case said 
to represent average conditions is quoted, 
where the daily expenses are $47.65, and 
the average daily output of the mine is 
sixty tons of rock and 600 pounds of 
trimmed mica, cutting from one by three 
inches up. One ton of trimmed mica, 
of sizes from cne by seven inches upward, 
ig thus produced at an average cost of 
less than $179. This includes nothing for 
prospecting and exploring, which, in 
nearly all cases, is carried on simultane- 
ously with the mining. 

Experience has shown that for a mine 
to pay, under present conditions, at least 
750 pounds of trimmed mica must be 
extracted for 100 tons of rock, in mines 
of the quarry class; and in underground 
mining the output must be at least 1,250 
pounds of trimmed mica for every 100 
tons of rock mined. 

Generally speaking, a deposit of fairly 
good quality should yield as an average 
about fifty per cent of the mica sheets 
In sizes cutting one inch by three inches; 
thirty per cent cutting two by three 
inches; ten per cent two by four inches; 
six per cent three by five inches, and four 
per cent four by six inches, and over. 

An important development of recent 
years was that of micanite. Ten years 
ago sizes of mica less than two by four 
inches were hardly salable, and were 
generally discarded. To-day sheets of this 
size have a good market value for the 
production of micanite, which is a board 
built up of thin lamine carefully laid 
together and cemented. This develop- 
ment gave value to considerable piles of 
small sheets which had been thrown away 
In previous vears. 

The mica sheets, after being delivered 
to the cobbing sheds, are split up into 
plates about one-sixteenth of an inch 
thick, by means of a short-handled knife 
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sharpened toward the point on both edges. 
The rough edges of the mica are thumb- 
trimmed, and the sheets graded. An im- 
portant feature of the trimming and dress- 
ing operation consists of splitting the 
mica for the purpose of removing the 
damaged films, and layers or inclusions 
of foreign materials. This part of the 
dressing requires good judgment. One 
person can clean and trim from thirty-five 
to forty-five pounds of medium-sized 
sheets in ten hours. The trimmed sheets 
are then packed in sizes firmly into a 
barrel—generally a sugar barrel—holding 
about 325 pounds. These barrels are 
shipped to the trimming works, where the 
sheets are more carefully resorted, all of 
those showing defects being rejected. The 
selected plates are split again, and then 
trimmed by machine knives. 

Sheets of less size than one by three 
inches can not be used at present, but there 
is a movement on foot to make use of this 
material of which there are considerable 
stores. The waste or scrap mica—the 
refuse of the cobbing sheds—is now 
ground to a fine powder for the standard 
sizes of from 20 to 200 meshes to the inch, 
and is used for preparing paints and other 
specialties. 

The mining of mica in Canada is still 
a young industry, and has only recently 
assumed a prominent position. Formerly 
the work was carried out unsystematically, 
and there was no attempt to keep reserves 
in order to meet sudden demands. This 
policy has since been generally adopted. 
The future outlook for the production of 
a large tonnage is bright, and if Canada 
should ever be called upon to furnish the 
world’s supply of mica, the mica fields 
of Ontario and Quebec could soon be pre- 


pared for such an emergency. There are. 


at present employed in the mica industry 
550 persons. The wages paid last year 
amounted approximately to $120,000. It is 
estimated that the total outlay for plant, 
including buildings and all accessories, 
amounts approximately to $160,000. The 
value of the yearly product for 1903 was 
$176,334, and the total value of the mica 
produced in Canada up to the beginning 
of 1904 is approximately $2,000,000. 
Most of the mica is absorbed by the United 
States, although an effort has been made 
to create a market in England. 

The perfect cleavage of mica, yielding 
thin, smooth, transparent sheets of great 
flexibility and elasticity, its chemical sta- 
bility, and above all, its non-conductivity, 
are physical properties which no other 
material unites to the same extent. Mica 
has been an article of commerce for 
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several hundred years. It is used for 
windows and lanterns, particularly where 
the light is exposed to the weather. It is 
used for glasses and spectacles to protect 
workmen from flying particles; in miners’ 
lamps in order to avoid breakage; for 
paints, wall paper and ornamental uses; 
but its most extensive use, especially of 
the Canadian amber variety, is for elec- 
trical insulation. The qualities required 
for electrical purposes are as follows: it 
must split easily without cracks and tears; 
it must be flexible and soft. The most 
valuable property of Canadian mica is its 
electrical non-conductivity. Its market 
value is based on its freedom from streaks 
and iron stains. The insulating power of 
mica is superior to that of any other sub- 
stance applicable to armature construc- 
tion. Its hardness prevents its wearing 
away too rapidly in commutators, and it 
is not affected by the highest temperature 
to which it is thus exposed. 

Samples of Canadian mica sent to Eng- 
land were exhibited to experts, who said 
that for electrical purposes the mica was 
superior to most of the Indian mica that 
reaches that country. 

Scrap mica is also being used now to 
form heat-insulating coverings for boilers 
and pipes, for which purposes it is ex- 
cellently adapted. 

Mica is found in other countries, prin- 
cipally in the United States and in India. 
The chief localities in this country are 
New Hampshire, North Carolina and 
South Dakota. A deposit of mica has 
been reported also from Alabama. Mica 
occurs in Brazil in workable quantities. 
In Norway there is a deposit of mica 
having a peculiar character, as the plates 
split out of a crystal are thicker at one 
end than at the other. China is reported 
to have vast untouched deposits of mica 
at Kiao-Chau bay. 

India ranks foremost among the mica- 
producing countries of the world. It em- 
ploys more persons in this class of mining 
than any other, and the area covered by 
mica deposits is the largest so far known. 
In the year 1902 there were employed in 
mica mining in India 9,500 persons, while 
the production and sales during the same 
year were 685 tons, valued at $507,770. 
This output is supposed to come from 200 
mines. Most of the mica deposits are of 
a pockety nature. Their occurrence is 
very irregular, and the methods of pro- 
duction are exceedingly crude. The mica 
of commerce occurs almost exclusively in 
pegmatite veins. The svstem followed is 
to open cuts along the outcrops of the 
mines where mica crystals are found, and 
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to alternate with cross-cuts at right angles 
through the vein formation. The work 
is done by building fires against the rock, 
heating it to a high temperature, and then 
throwing water upon it. The cracks thus 
formed are widened by wedges, and the 
rock broken out. The material is raised 
to the surface by rows of native women 
placed along the inclined opening, who 
pass buckets filled with mica from hand 
to hand, or pitchers filled with water for 
draining the works. The rough sheets are 
crudely trimmed by a knife, done up into 
packages, and carried by carts to the ship- 
ping points. The wages paid are low, the 
women getting about six cents a day, the 
men about eight, and the overseers about 
sixteen. Although Europeans have be- 
come interested in the Indian mines dur- 
ing recent years, the work is still carried 
on in the old way with possibly a few ex- 
ceptions, 

The world’s production of mica for the 
vear 1902 was valued at $904,139. Of 
this $507,770 is credited to India; $242,- 
310 to Canada; $98,859 to the United 
States, and the remainder to Brazil and 
other countries. 


Manicipal Ownership in Edinburgh; 
Scotland. 

Consul Fleming, of Edinburgh, fur- 
nishes the following on the operation, by 
the municipality of that city, of tram- 
wave and electric lighting: 

“EDINBURGH TRAMWAYS. 


“Prior to 1893 the tramways in this 
city (all horse-car lines) were owned by 
a private company. In that year they 
were purchased bv the municipal corpora- 
tion for $1,654,610, and in the following 
six years were converted to the cable svs- 
tem. The total cost of the 21.68 miles 
(double) of cable tramways, including 
equipment, power-houses, street widenings 
and purchase price to the private com- 
pany, was $6,326,450. The entire system 
was leased to a private company in 1899 
at a rental of seven per cent of the total 
expenditure of the city on tramways ac- 
count, the lease fixing the maximum rate 
of fare to be charged on the basis of two 
cents per mile. The lines have been vield- 
ing a net profit of considerably over 
€100,000 ($186,650) per annum. For 
the current vear the gross receipts are 
expected to exceed £258,000 ($1,210,957). 
In regard to the value of the tramways to 
the corporation, the town clerk of Edin- 
burgh savs: 
` “The results attest that the undertak- 
ing has capacity for expansion of traffic 
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and forms an asset of enormous value. 
With the exception of a sum of $26,765 
per annum, which is paid out of the tram- 
way rent as a contribution to the city rates 
in heu of rent for the streets, the net rent 
is being applicd in meeting the interest 
and providing a sinking fund for redemp- 
tion of the tramway debt. If that course 
is continued until the lease terminates, 
the greater part of the tramway debt will 
have been redeemed from the tramway 
revenue. If the same traffic could have 
been carried on, and presumably the same 
profit earned, by a system which cost only 
one-half of the cable expenditure, then 
the lessees would have had upward of 
$194,660 per annum of clear profit which 
they now pay in rent to the corporation. 
It is not so much the corporation as the 
lessees who are to be commiserated, if 
it be the fact that one-half of this ex- 
penditure was unnecessary. The lessees 
plainly do not believe this. With care in 
the selection of tramways to be constructed 
and prudence in capital expenditure 
there is every prospect that the result will 
vindicate the wisdom of the corporation in 
keeping the ownership of the tramways in 
their own hands and not giving it up to 
companies. The city rates have not been 
called upon to pay anything for tramway 
purposes, but, on the contrary, they have 
received about $194,660 in contributions 
to the rates, in addition to being relieved 
of the expense of certain street widenings, 
and of the formation and maintenance of 
the streets, so far as within the tramway 
rails and a certain distance outside.’ 
“The fares charged by the operating 


company average somewhat less than two 


cents a mile for distances exceeding one 
mile. For short distances—one mile or 
under—the charge is two cents. Roughly 
speaking, tramway fares are from fifty 
to sixty per cent higher in Edinburgh than 
in Liverpool or Glasgow. 


“ELECTRIC LIGHTING. 


“Of the public utilities in this citv 
only one is carried on bv the municipal 
corporation, viz., electric lighting. This 
undertaking has now been in operation 
for ten years. For the twelve months 
ended May 15, 1905, the net capital ex- 
penditure was $252,865 (the total capital 


expenditure for the entire period of ten 


years being $4,366,686) ; revenue for the 
vear, $578,867; costs, excluding interest 
and sinking fund payments, $235,886; in- 
terest on capital expenditure, $104,079; 
sinking fund for repayment of capital ex- 
penditure, $136.018; net profit before 
placing anything to reserve fund, $102,- 
881; reserve fund, $83,192; units sold, 
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11,648,501; total cost per unit sold, ex- 
cluding interest and sinking fund, 1.998 
cents; price charged per unit for private 


ee seven cents; for power two and 
one-half cents; for public street lighting, 
$53.53 per are lamp per annum; number 
of arc lamps, 998 ; number of eight-candle- 
power lamps connected, 743,331; number 
of consumers, 8,334. Of the net profits, 
the sum of $19,695 was credited to city 
rates and taxes. 

“In 1896 the charge for private light- 
ing was twelve cents per unit, for power 
seven cents per unit, and for arc lamps 
$97.33 per lamp. By the act of parlia- 
ment authorizing the electric lighting 
scheme, the corporation is empowered to 
provide a reserve fund and accumulate 
the same until the fund amounts to one- 
tenth of the aggregate capital expenditure, 
which shall be applicable to answer any 
deficiency at any time happening to the 
income of the undertaking, or to meet any 
extraordinary claim or demand arising 
against the undertaking. This reserve 
fund now stands at $379,580.” 


> 
A Large Electric Crane. 

The United Railways and Electric 
Company, Baltimore, Md., has received 
several parts of one of the largest travel- 
ing cranes in the world. The machine 
is intended for use in the addition to the 
power-house on East Pratt street. The 
crane was built by the Morgan Engineer- 
ing Company, of Alliance, Ohio. It has 
a capacity of fifty tons, and will be oper- 
ated entirely by electricity. The run- 
way will be built ninety feet above the 
floor of the building. The immediate 
purpose of the lifting machine is to place 
in position the heavy machinery which 
is heing provided for the new power-house. 
After the conflagration at Baltimore, the 
city took sixty feet from the United 
Railways company’s Pratt street prop- 
erty in order to widen that street to 120 
feet. The addition the company is now 
constructing was arranged to meet this 
emergency. The new structure is of steel, 
with brick and stone facings, and has 
foundations of reenforced concrete. The 
building is 140 feet square and 110 feet 
high. The steel work is completed, and 
the brick work is now up to a considerable 
height. It is desired by the company 
that the contractors have the building un- 
der roof by January 1, or very soon there-: 
after. The company now has three en- 
gines under a temporary shelter facing 
Pratt street, and it is desired to get these 
in the permanent building as soon as pos- 
sible. These engines are now in daily 
use supplying current for the running 
cars. It is thought that after the holidav 
rush they may be shut down long enough 
to permit their removal to the permanent 
locations in the new building. The 
officials are exerting themselves to have 
this done on or before February 1. Pro- 
vision has already been made for a fourth 
generator and engine, with a capacity of 
7,500 horse-power. 
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Electrical Patents. 


Charles P. Steinmetz, Schenectady, 
N. Y., has assigned to the General Elec- 
tric Company a patent recently granted 
to him on a dynamoelectric machine 
(804,440, November 14, 1905). The in- 
vention relates to dynamoelectric machines 
of the type known as “homopolar.” The 
use of steam turbines as prime movers 
is rapidly removing the objection to the 
use of homopolar machines based on their 
low voltage, since with sufficiently high 
speed such machines may be designed for 
commercial purposes without an undue 
number of collector-rings, while the 
absence of a commutator makes them par- 
ticularly suitable for high speeds. One 
object of the invention is to provide a 
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DYNAMOELECTRIC MACHINE. 


novel form of homopolar machine in 
which the second objection shall be met 
by the elimination of the armature reac- 
tion, which has hitherto rendered the 
regulation of such machines too poor for 
service where constant potential is required. 
In the embodiment of the invention a 
drum-armature is provided, carrying at 
or near its periphery a plurality of con- 
ductors. A field structure has a plurality 
of like poles extending radially inward 
and surrounding the armature, the poles 
extending into close proximity to each 
other adjacent to the armature so as to 
form a “homopolar” field and diverging 
from each other as they recede from the 
armature. 

The Stromberg-Carlson Telephone Man- 
ufacturing Company, Rochester, N. Y., 
owns a patent granted to Thomas V. 
Davis, Kansas City, Mo., on a telephone 
switchboard apparatus (804,103, Novem- 
ber 7, 1905). The invention relates to 
switchboard apparatus, and its object is 
the provision of an improved device for 
coloring or intercepting in various ways 
the rays emanating from a visual signal 
employed on a switchboard whereby to 
indicate to the operator the line or circuit 
with which the visual signal is connected. 
It is very desirable to indicate to the 
operator what class of subscriber is con- 


be opaque. 
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nected with a particular signal, for 
instance, whether the subscriber be con- 
nected with a grounded line or a metallic 
line or a party line; and the invention 
is incorporated in a device in the shape 
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and which, owing to the peculiar charac- 
ter of the material, can not be soldered 
or secured together by screws or similar 
devices. The process consists in making 


00d electrical contact between a metallic 
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TELEPHONE SWITCHBOARD APPARATUS. 


of a thimble which may be inserted in 
openings extending through the front of 
the switchboard in alignment with the 
visual signals. Various colored screens 
are provided which may be secured in 
the thimble to color the rays of light, and 
screens are also provided with openings of 
different shapes, which screens may be in- 
serted in the thimble. These screens may 
be of colored transparent material or may 
Instead of using the colored 
screens or the perforated screens alone, a 
combination of the two might be used. 

Franz Petz, Nuremberg, Germany, has 
patented in this country a process for 


Process FOR MAKING CONTACTS. 


making contacts (804,429, November 
14, 1905). The invention is particularly 
directed to a novel process of making good 
electrical contact between metallic conduc- 
tors having the form of strips or plates 


conductor and two relatively fragile non- 
metallic conductors by enclosing the me- 
tallic conductor between the two non- 
metallic conductors in a confining space 
and subjecting the enclosed conductors 
to the compressive action of an adhesive 
material which expands on solidifying. 
An electrical apparatus for producing 
ozone is the subject matter of a patent 
issued to Albert C. Wood, Philadelphia, 


ELRCTRICAL APPARATUS FOR PRODUCING 
OZONE. 


Pa. (804,291, November 14, 1905). The 
invention is designed to provide improved 
means for producing ozone by discharging 
a high-tension electric current in an at- 
mosphere of oxygen, and particularly to 
produce an apparatus having improved 
electrodes and holders therefor. In this 
apparatus a tubular conduit is provided 
in which is located an electrode, composed . 
of sheets of metal bent to form diverging 
branches. An insulating-support is em- 
ployed for the electrode which is freely 
movable in the conduit and has aper- 
tures therethrough. Other insulating- 
supports for the electrodes fit in the ends 
of the conduit and have apertures there- 
through. A conductor is also connected 
with the conduit. 
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Reviews of 


On the Dimensioning of Single-Phase Commu- 


tator Motors. 

Although, in the last year or two, a 
number of articles have been published 
on the operation of single-phase motors, 
and their behavior has been discussed fre- 
quently, but little has been said about the 
proper dimensiening of these machines, 
attention bein principally directed to 
their physical characteristics. In this 


section of a continued article M. J. Bethe-. 


nod considers the single-phase commutat- 
ing motors with a view to determining 
the most suitable dimensions. Three 
types of motors are to be considered— 
the single-phase, the repulsion motor, and 
the mixed, or Latour motor. The first 
type only is taken up here. In consider- 
ing these motors as applied to traction 
purposes, three qualities should be pos- 
sessed in marked degree: there should be 
a large starting torque for the kilovolt- 
amperes absorbed; .the power-factor at 
full-speed must be large, and commuta- 
tion must be acceptable. To approach 
the subject understandingly, the author 
makes use of a factor giving a simple 
relation between the torque and the ap- 
parent power absorbed, and states that 
this factor must be high. In order to 
avoid a coefficient involving dimensions, 
the torque is referred to the synchronous 
speed, as is generally done for induction 
motors. Taking up the series motor, 
two arrangements are available: one in 
which a compensating winding is placed 
on the stator and short-circuited upon it- 
self; in the other the compensating wind- 
ing is connected in series with the main 
field-winding and the armature. Consid- 
ering first the short-circuited compensat- 
ing type, it is shown that the tangent of 
the angle of lag is simply proportional 
to the angular speed, and it is clear that 
the dimensions giving the smallest value 
to this tangent will be equally the best 
for all other conditions. The author then 
shows that the minimum value for the 
tangent. is obtained when the ratio between 
the inductance of the stator and the rotor 
is equal to the leakage coefficient of the 
rotor. This is the ratio giving the best 
power-factor. He shows also that the best 
value for the coefficients suggested above 
will be obtained by the dimensions which 
give the best power-factor. It is shown, 
however, that under these conditions there 
is a magnetic field set up under the com- 
mutating brushes, and therefore commu- 
tation may not be satisfactory. It is this 
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inconvenience of this method of winding 
that has brought the series system into 
favor. Taking up next the series system, 
the author shows that his coefficient will 
have its maximum value, as before, when 
the power-factor is a maximum; but the 
power-factor in this case is smaller than 
that for the short-circuited type of wind- 
ing, if a perfect compensation is obtained. 
He shows also that the compensating 
winding may be dispensed with by dis- 
placing the brushes against the direction 
of rotation by a certain angle, and that 
this angle is in the neighborhood of ninety 
degrees. The minimum value for the 
angle of the tangent of lag will be given 
when the ratio of the inductances of the 
stator and rotor is equal to unity. With 
this arrangement a value for the coeffi- 
cient above referred to is obtained identi- 
cal with that given bv the short-circuited 
winding.—A bstracted from L Éclairage 
Electrique (Paris), November 11. 
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Electrical Control. 

An ingenious method of controlling 
apparatus from a distance by means of 
electric motors is here discussed by M. 
Emil Du Bois. The system has been 
devised to give a delicate and perfect con- 
trol of any apparatus, such, for example, 
as a searchlight, which, in order to fol- 
low the movements of vessels, must be 
capable of very exact adjustment, and 
also be able to move quickly through a 
wide arc. The system devised makes use 
of the Wheatstone principle. A resistance 
corresponding to two branches of the 
bridge is placed at the control point, and 
a similar resistance is placed at the appa- 
ratus to be controlled. A relay connected 
in the usual galvanometer position will 
then move its armature in one direction 
or the other, accordingly as its point of 
contact on one arm of thé bridge is 
changed in one direction or the other, 
and this movement will be sustained until 
the movement of the apparatus under con- 
trol has shifted the other end of the relay 
circuit so as again to bring about a bal- 
ance. The bridge arms in M. Du Bois’s 
system are made up of two rheostats, each 
divided into twenty parts, and arranged 
with their connecting terminals in two 
circles. Connection is made to these by 
two revolving arms geared together, so 
that one makes a completa revolution, 
thus passing over the twenty steps of the 
rheostat, while the other arm moves from 


one segment to the next. In this way 400 
steps are obtained in the control motor, 
and a delicate adjustment is possible. To 
provide for both rapid and slow move- 
ments, two relays are provided, one of 
which is actuated by the rapidly moving 
contact arm, and the other by the slowly 
moving. The first of these relays throws 
a switch and starts the motor at full 
speed, and this switch is kept closed until 
a similar position of the slowly moving 
arm is reached at the motor itself. But 
this does not necessarily correspond to a 
balance, since the rapidly moving arms 
may not be in the same position. Here 
the second relay comes into action, and 
by closing a circuit connects a resistance 
in parallel with the motor armature, thus 
cutting down the speed considerably, 
though still giving ample torque. The 
speed of the motor at once decreases and 
allows the final adjustment of the appa- 
ratus to be made slowly. The relavs by 
which these adjustments are made re- 
semble small shunt motors, except that 
the armature is arranged to oscillate and 
not revolve. These armatures are slotted 
to receive the coils, but to avoid the jerkv 
movement which would follow as a tooth 
approached a pole tip, the slots are omitted 
at this part of the periphery. This appa- 
ratus is sensitive, responds quickly to the 
movements of the controlling arms, and 
is not affected bv vibrations such as are 
encountered on shipboard. The author 
then explains the method of computing 
suitable resistances for the controlling 
theostats, and shows how they should be 
divided.—Translated and Abstracted from 
T’Industrie Électrique (Paris), Novem- 
ber 10. 
a 


Wave Shapes in Three-Phase Transformers. 

The voltage-wave of a three-phase gen- 
erator contains no harmonics having a 
frequency of three or multiple of three 
times the fundamental frequency, and, 
savs Mr. R. C. Clinker, it is also clear that 
the current in a three-phase line carrying 
a balanced load can not contain a triple 
harmonic, as otherwise the sum of the 
instantaneous currents would not equal 
zero. A consideration of these properties 
of a three-phase circuit leads to interest- 
ing conclusions regarding the magnetiz- 
ing currents of transformers connected to 
such a circuit. If the transformer be 
connected to a single-phase circuit, having 
a sine wave of electromotive force, the 
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induction in the core will also have a sine 
wave, and the current wave will contain 
a third harmonic produced by hysteresis in 
the iron. This harmonic will always be 
present and increase rapidly as the satu- 
ration increases. A three-phase line can 
not supply this harmonic, and if the trans- 
formers are delta-connected, the harmonic 
will circulate only in the delta; but if 
star-connection is used, the induction 
curve must be modified so as not to require 
the triple harmonic of current. This 
modification of the flux is equivalent to 
the introduction of a third harmonic or 
flux and of voltages across the terminals 
of the transformer. The following con- 
clusions may, therefore, be drawn: first, 
that the electromotive-force wave across 
each leg of a set of star-connected trans- 
formers will have a different shape from 
that across the lines; second, the core 
loss of a star-connected transformer may 
be different from that of the same trans- 
former delta-connected at the same volt- 
age. The author conducted some tests 
to verify these conclusions. He connected 
the low-tension sides of three single-phase, 
twenty-kilowatt transformers in star, and 
joined up the terminals to the low-tension 
sides of three star-connected, fifteen-kilo- 
watt transformers, whose high-tension 
windings were left open. The primaries 
of the first set of transformers were con- 
nected in delta to a generator supplying 
a sine wave electromotive force. By a 
suitable arrangement, a Hospitalier ondo- 
graph could be inserted either in one of 
the line wires or in the wire connecting 
the neutral points of the two sets of trans- 
formers, or across a coil of either set of 
transformers. In this way the current and 
electromotive-force waves were obtained 
which agreed with the theory as discussed. 
The current wave in one line, when the 
neutral wire and one of the others were 
open, thus giving a single-phase condition, 
showed the well-known form where the 
third harmonic is prominent. Upon clos- 
ing the switches so as to obtain three- 
phase conditions, the current wave imme- 
diately changed, the third harmonic prac- 
tically disappearing. Moreover, the maxi- 
mum value of this wave was reduced about 
twenty-five per cent, showing that the 
maximum flux ‘has also bean reduced. 
The curves for the electromotive-force 
wave were taken. That obtained on the 
low-tension side of the transformers con- 
nected to the generator was a sine wave 
corresponding to the wave of the gen- 
erator; but that obtained across the low- 
tension side of the other set of transform- 
ers contained a strong third harmonic. 
It has a forty per cent larger maximum, 
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and is nine per cent less in area than the 
generator wave; hence the maximum in- 
duction is decreased by nine per cent, and 
the hysteresis loss by fifteen per cent. 
The author then plots the hysteresis loss 
characteristics for these transformers 
against a variable voltage. With the neu- 
tral wire open, the loss is considerably 
less than when it is closed, and even 
when this is plotted on a basis of equal 
line voltages, there is still less loss than 
when the neutral is closed. The wave 
distortion shown by the curves occurs in 
practice only with the star-connection on 
both primary and secondary, A delta-con- 
nection on either winding at once pro- 
vides a circuit for the triple harmonic, 
and allows the voltage-wave on each trans- 
former to become similar to that of the 
generator.—Ahstracted from the Elec- 
trician (London), November 10. 
a 
Lead-Covered Wiring. 

The advantages and disadvantages inci- 
dent to the use of lead-covered wiring 
for inside work are here discussed by Mr. 
John A. Mackenzie. The advantages are 
that the wire comes to the contractor pro- 
vided with its metallic sheathing, and 
generally requires no further protection. 
This sheathing is water-tight, and the 
whole installation can be made so too. 
The wire is flexible, and can thus be in- 
stalled with little damage to the build- 
ings; and the loop system of wiring must 
be adopted because of the difficulty of 
making joints. The disadvantages of the 
wire are due to its liability to damage 
which may occur during erection or after 
it has been put in place. These injuries 
are nearly always due to carelessness either 
of the workmen or of the wiremen who 
follow them, and they can be largely 
avoided if certain precautions are adopted. 
Lead wiring is generally assumed to be 
liable to damage by the wireman who is 
apt to cut through the insulation when 
stripping off the lead; but the author says 
that during seven years of work with this 
material, he has come across three in- 
stances only when such damage occurred. 
The same is true in regard to damage 
from nails or tools of men following the 
workmen. Damage due to rodents cutting 
through the lead occurs but seldom. One 
disadvantage is that a damaged wire can 
not be removed easily, but this is got 
around by the author, who places thin, 
close-jointed tubing in such places as 
must be plastered up, and runs the lead- 
sheathed wire through this. He thus ob- 
tains all the advantages of the conduit 
system as well as those of the lead-covered 


867 


wire. He has never had any trouble due 
to the changes in temperature which are 
supposed to cause the lead sheathing to 
expand with heat, leaving it thus ex- 
panded when the temperature falls. To 
prevent electrolytic troubles, the sheath- 
ing should be bonded together at frequent 
intervals, using for the connections a 
solder containing a large proportion of 
lead. After adopting this practice he has 
had no trouble from electrolytic action, 
even in damp situations. This method of 
bonding also prevents damage to the lead 
sheathing when carrying heavy currents, 
as it provides a sufficiently conducting 
path to melt the fuses before the lead 
sheathing. The chemical action due to 
impure water or bad air is thought to be 
no more troublesome with lead-sheathed 
wire than it is with enameled conduits, 
which rust through in a short time. It 
is good practice to coat the end of the 
wire where it passes into a joint box 
with some insulating compound. This 
increases the resistance of the work, and 
prevents current from creeping along the 
insulation to the lead. Lead-covered wire 
should not be laid in iron pipes, as the 
sheathing is apt to be badly damaged in 
drawing it through the pipes, and this 
causes the wire to break down. It is 
better to use wood troughs or smooth 
earthenware conduits where the wire must 
be drawn through.—Abstracted from 
the Electrical Review (London), Novem- 
ber 10. 
pie ges st 
A Suspended Electric Railway for 
Berlin. 


The need of greater rapid transit facili- 
ties in Berlin is considered in an inter- 
esting article in the Hlektrotechnische 
Zeitschrift (Berlin), October 26. This 
shows how the population is increasing, 
and is being distributed, and points out 
the need for additional facilities, par- 
ticularly in a north and south direction. 
The article then discusses the suitability 
of the suspended electric railway for mect- 
ing the situation. 


American Electrochemical Society. 


The New York section of the American 
Electrochemical Society held its meeting 
on November 23, at the rooms of the 
Electrical Testing Laboratories, Eightieth 
street and Fast End avenue, New York 
city. An address of welcome was deliv- 
ered by the president of the laboratories, 
Mr. John W. Lieb, Jr. Addresses were 
also made by Mr. Wilson S. Howell and 
Dr. Clayton H. Sharp. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 


Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 
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artagpgesnrnt with the Samthrrm Lapres 
Ceunpan inducer nunbern evers week 
and iuning butter, tont, chickens, epg, 
cle. sent te then daily teom country 
prints ard thereby keeping their at sk 


The Birmingham Railway, Light and 
Power Company, Birmingham, Ala., has 
a wide-awake publicity department under 
the direction of J. M. Ritson, superintend- 
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in street cars, where a great variety of 
people may be served. This, the company 
states, is a very popular form of adver- 
tising. 
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incandescent Lighting. 
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far produco] have been accomplished) in 
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rats in oonecalert rece ous above the pic- 
tur s. flowhing the latter with a Sic uleer 


mitting bids for approval to the consum- 
ers, and allowing them to pay for the 
installation on the instalment plan. The 
first payment and following instalments 
depend on the cost of the wiring. The 
cost of wiring on these terms is limited 
to $30, and is to be paid for within a year’s 
time. 

The company does not give free lamp 
renewals, but allows a rebate of five cents 
on all old lamps returned when an equiva- 
lent number of new ones is purchased. 

A well-organized complaint department 
and information bureau has been estab- 
lished, and information is furnished con- 
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ent of the sales department. The com- 
pany handles four articles of supply: gas, 
coke, steam and electricity, In going 
after business, the company arranges its 
forces according to a well-defined plan. 
After making a house-to-house canvass, 
using a card-filing system, the territory 
was divided and a certain district was 
assigned to each solicitor. The duty of 
this solicitor was to keep in touch with 
consumers and prospective customers in 
his particular territory. 

Space is reserved in the daily news- 
papers, and the advertisements of the 
company are varied weekly. This space 
is enlarged to a half-page semi-monthly, 
and once a month an entire full page 
is used. At these times illustrations of 
the many electrical novelties are emploved. 

The company distributes illustrated 
booklets descriptive of gas and electrical 
appliances, this distribution being done in 
the main by the solicitors in their re- 
spective territories. In addition to this, 
the company distributes each week a copy 
of the“T}luminator,”a small folder printed 
on ordinary paper stock, which is placed 
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On the Jungle Line. 
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leopard as a spotter ou the trolley ime,” 
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The company does not do any free 
house wiring, but has this done by the 
different contractors in the city, first sub- from the regular or special solicitor. 
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any new venture or novelties, and these 
letters are invariably followed with a visit 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Some Types of Machine Motor 
Rheostats. 
One of the most important parts of a 
machine-tool equipment is the controller, 
and on its proper design depends in a 


- — a = — 
Se 


Fie. 1.—Type SF CONTROLLING RHEOSTAT, 
Non-REVERSE. 


large measure the successful operation of 
the complete motor drive. The best re- 
sults can be obtained only when the 
motors and controlling apparatus are de- 
signed in conjunction. In this connection 
the General Electric Company has made 
a thorough study of both motors and con- 
trolling apparatus for machine-tool drives, 


Fig. 2.—Typze RSF CONTROLLING RHEOSTAT, 
FuLL REVERSE. 


and following is a brief description of sev- 
eral dial-type controllers from the many 
manufactured by this company. 

In general, motor speeds may be con- 


trolled either by variation of resistance 
in shunt-field circuit, or the insertion of 
resistance in series with the armature cir- 
cuit. Two forms of controllers of the first- 
mentioned variety, made by the General 


Fra. 8.—No-VoLtTaGE RELEASE, CIRCUIT-BREAKER 


AND ENCLOSED RHEOSTAT. 


Electric Company, are known as types 
SF  (nonrreversing style) and RSF 
(reversing style). (See Figs. 1 and 2.) 
Those are compact speed-regulating rheo- 
stats, and are made for motors of capaci- 
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Fig. 4.—Macaineé Type, RA SPEED-REGULAT- 
ING RHEOSTAT, FLOOR STYLE. 


ties from one-quarter to fifteen horse- 
power inclusive, 110, 220 and 500 volts, 
and designed for 2:1, 3:1 and 4:1 speed 
variation by field control. In all sizes 


of these controllers the field resistance is 
self-contained and is within the con- 
troller; in large sizes the armature resist- 
ance is external. The reversing style has 
the same number of contact points for 
either direction of speed. Above 
three horse-power a magnetic 
blowout coil is connected on the 
back of the controller front to 
protect the first starting points 
from burning, while ın the non- 
reversing style (Fig. 1) thie is 
accomplished by an auxiliary 
quick-break device. Renewable 
segments are used for all start- 
ing contacts in both reversing 
and non-reversing styles. Va- 
riation in speed for these types 
is obtained entirely by field con- 
trol, and the armature resistance 
is not designed for continuous service, 
although it is liberally rated and will 
stand unusually severe service without in- 
jurious heating or burning. 

If controlling rheostats of this type are 
operated where chips are apt to fly from 
the work, a cover for entirely enclosing 
the front can be furnished. An insulated 
sprocket-wheel or gear can also be sup- 
plied so that the controller can be 
mounted in any desired location. Fig. 3 
shows one of these regulating rheostats 
enclosed in iron casings complete, with 
circuit-breaker equipped with no voltage 
release. 

For the second class of motor-speed 
control, as above mentioned, the General 
Electric Company manufactures a type 
of rheostats known as the machine type 
RA (Figs. 3 and 4). This line of rheo- 
stats is designed for controlling the speed 


Fie. 5.—MacninE Type, RA SPEED REGULAT- 
ING RHEOSTAT, WALL STYLE. 


of shunt or compound-wound motors from 
one-eighth to twenty horse-power at 125, 
250 and 500 volts direct current. Larger 
sizes are furnished when desired. In this 
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type a speed reduction of fifty per cent 
under normal full-load conditions and 
twenty-five per cent at full-load can be 
obtained by inserting resistance in the 
armature circuit. Nine divisions of re- 
sistance are provided in these regulators, 
so that ten different motor speeds may be 
obtained. In the smaller sizes the resist- 
ances are wound on tubes, while in the 
larger capacities cast-iron grids are used. 
These rheostats will carry currents corre- 
sponding to twenty-five per cent overload 
on the motor without injurious heating. 

Aside from the points mentioned, this 
latter type of controller has several 
especially desirable features. It is 
equipped with a no-voltage coil connected 
in series with the shunt fields, so that if 
the voltage fails or the shunt field of 
the motor be broken the contact-arm re- 
turns automatically to the starting posi- 
tion and stops the motor. When this no- 
voltage coil is enlarged the tension of a 
band-brake around the base of the switch 
is increased and holds the contact-arm in 
whatever position it is left. This method 
of holding the contact-arm in any posi- 
tion is simple and very durable, as the 
tension on the band-brake can be easily 
adjusted for wear. For the smaller ca- 
pacities the switch-arm is mounted on the 
top, while in the larger sizes it is mounted 
on the sides of the box as shown in the 
illustrations. 


4,500-Horse-Power Gas-Power Plant 
in Cement Works. 

The Iola Portland Cement Company, 
Iola, Kan., has recently placed an order 
with the Westinghouse Machine Com- 
pany, of East Pittsburg, Pa., for three 
500-horse-power, horizontal, double-acting 
gas engines and one 125-horse-power, ver- 
tical, single-acting gas engine to increase 
the capacity of its already large gas- 
power plant. ‘The three horizontal gas 
engines now on order will be the first of 
this type to be installed in the power- 
house, the remainder being of the verti- 
cal type. After the installation of the 
engines now on order, the power equip- 
ment will comprise fifteen engines of the 
Westinghouse vertical, single-acting type 
and three of the horizontal, double-acting 
type, aggregating about 4,500 horse-power. 
The company operates its plant upon 
Kansas natural gas-fuel, and is one of 
the largest users of gas power in the ce- 
ment manufacturing field. 


oe 

The exports of copper for the first ten 
months of 1905 amounted to 208,510 tons, 
against 205,594 tons for the same period 
in 1904.—Copper Gossip. 


ELECTRICAL REVIEW 
A Novel Water Hoist. 


The question of unwatering a mine 
always is a serious problem to the mine 
management, especially so when the water 
is highly impregnated with acids. When 
the amount becomes excessive the means 
to be employed for disposing of it taxes 
the ingenuity of all concerned to the 
uttermost. 

In the anthracite regions there are 
mines in which for every ton of coal 
raised as high as fourteen tons of water 
must be pumped, and this must be 
done at a minimum of expense. Nowhere, 
probably, have a greater variety of pumps 
and lifting devices been tried—and the 
most satisfactory type, up to date, for 
handling large quantities of water at com- 
paratively low heads have proved to be 
large boilers operated by steam engines. 
These, however, lack the mechanical regu- 
larity inherent in a pump, as they are 
necessarily operated by men, and it re- 
mained for the Delaware, Lackawanna & 
Western Railroad Company and its elec- 
trical engineer, H. M. Warren, to finally 


S66 fo He 


i i | i 
te EE 
The. Curves are figured [ora dr j 


e 
s00 | speed of 1477 RPA ajlero seconds | 

e e consumed in SCR SIETSLING 
3 46:7 = HY 

w ce spate ee ere for fr Peton a f 

¢ n Sdri ving Spered Cure “ 

a a ’ho crgue cor responding t 800 ne | 

d a aoe if _£&03 000 foot pou 

A =s Rens istating orc de oe hd a8 ean su mec 

@ e 1% ra 
e 9 400 a ede ru LA He sisting- Gt bece cant 


rot on oa 


Torquelcurve A: Shows 
nail baa of vocatong pa 

on dr & PimMOon shafts 
but alt => nothing fov 
Ce 


Terqu Wows lẹaa 
aco roed t Contam: share speed 
of 1477 RPM hall 


$ 


N 
v 
° 


a speed wilh 
motor {à 125 R - 


eave OCT. 9-1903 


ales lt 


The Welimas-Seaver-Morgan Ce. 
Webster, Camp & Laso Divisies 


annon, 6. 
_ TITLE SPEEO TORQUE § TINE CURVES OF CPLRATION SER. P 


I 
i 
C 
N 
i 


JiR, 
AY 
IR 


ore 


CRECREO OV 
it 
P. 
mile 


eneca ‘904 


Poco 46. 


Qono MOMENT ia, Èo 


4199 


develop a water-hoisting equipment which 
would preserve all the valuable points of 
the steam hoist, and at the same time 
operate automaticaliy. The carrying out 
of the mechanical details of the hoist and 
its automatic devices were confided to 
the Wellman-Seaver-Morgan Company, of 
Cleveland, Ohio, and the successful opera- 
tion of the plant reflects great credit 
on the latter, as it guaranteed the ma- 
chinery to accomplish the desired results. 
Most of the electrical controlling devices 
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were furnished by the Electric Controller 
and Supply Company, of Cleveland, Ohio. 
In the original specification the Dela- 
ware, Lackawanna & Western Railroad 
Company called for the hoist to be oper- 
ated by an alternating-current motor of 
800 horse-power, and the question of 
starting, stopping and reversing so large 
a motor had, at the outset, to be met. 
The duty to be performed by the hoist 
called for the raising of 4,000 gallons of 
water per minute to a height of 550 feet. 
Pounds. 
4,000 gallons X 8.27 = 33,180 
550 ft. of 2-in. rope X 6.3 = 3,465 
36,645 pounds to be raised at 550 feet 
per minute. 
36,645 X 550 
33,000 
Weight of bucket equals one-half weight 
of water, so that weight on rope equals 
53,235 pounds or nearly twenty-seven 
tons, requiring two-inch steel rope. 
The various preliminary speed 


= 610 net horse-power. 


and 


movement diagrams are laid out per ac- 
companying diagram: 
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lt was decided in carrving out the de- 
sign that it would be impracticable to 
design the hoist other than have a motor 
running continuously in one direction, 
as it is a well-known fact that the amount 
of current required to accelerate a large 
motor of this type is enormous, and 
greatly interferes with the proper running 
of the power plant. 

The company desired to use an alter- 
nating-current motor directly at the hoist, 
and as the motor was to run continuously 
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ELECTRICAL REVIEW 


Fie. 1.—Froxt View or ELECTRICALLY DRIVEN WATER Horst. 


in one direction this necessitated the use 
of friction clutches for accelerating and 
reversing the load. 

As the Wellman-Seaver-Morgan Com- 
pany had several smaller plants already 
in operation using alternating-current 
motors on hoists, which are operated 
similarly to the present hoist, and as they 
are running successfully, and the repairs 
and renewals for clutches had not exceeded 
that required for the other hoisting en- 
gines, it was decided to use this method. 

Fig. 1 and Fig. 2 show a front and side 
view of the hoist. As will be noticed the 
general arrangement consists of a motor 
driving a pair of bevel wheels through 
a single-bevel pinion. The bevel wheels 
run loose on a shaft and are fitted with 
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the well-known Webster, Camp & Lane 
The operating mechan- 
ism for the clutches are so designed that 
only one clutch can be thrown in at a 
time, but both clutches can be out at the 
same time. Throwing in one clutch runs 
the drum in one direction; throwing in 
the other clutch reverses the motion of the 
drum. 

To the shaft on which the bevel wheels 
run is keyed a pinion meshing with main 
gear on the drum shaft. The drums are 
of the eylindro-conical type, ten feet at 
the small diameter and sixteen feet at the 
large diameter. At a hoisting speed of 
550 feet per minute the drum makes 
about fifteen revolutions per minute. 


There is one main brake located between 
the drums. All of the clutches and brakes 


friction clutches. 
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Fic. 2.- SIDE VIEW or ELECTRICALLY DRIVEN WATER Holst. 


Fic. 3.—HEAD FRAME OF ELECTRICALLY DRIVEN WATER Horst, 


are operated by auxiliary air cylinders 
fitted with oil-cushion cylinders, the com- 
pressed air being furnished by a motor- 
driven air-compressor and the necessary 
tanks located near to the hoist. The hoist 
is controlled by a mechanical device 
shown in Fig. 2. This device consists 


.mainly of a drum rotated by means of a 


friction drive from the motor through a 
sprocket-chain.. The drum-shaft trans- 
mits its motion to a secondary shaft 
fitted with variable speed, which in turn 
operates a secondary stop. The main 
hoisting drum-shaft operates a traveling 
nut, which is so located with respect to 
the controller drum that at either end of 
its travel it releases a stop and allows 
the controller drum to make a quarter 
turn; this movement, through suitable 
electrical connections, operates the solen- 
oids on the clutch valve, releasing the 
clutch, and the solenoid on the brake valve 
setting the brake, the further movement of 
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the controlling drum being arrested by the 
secondary stop. This stop is released by 
the variable-speed shaft and its connec- 
tions, which has been given a predeter- 
mined time movement corresponding to the 
interval for emptying the bucket. The 
further movement of the controlling drum 
releases the brake and throws in the re- 
versing clutch, thus starting the hoist 
in the opposite direction, and also 
starting the traveling nut on the 
controlling mechanism in the opposite 
direction. At the end of the hoist 
the cycle of controlling movement is re- 
peated and so on, making the hoisting 
operation continuous and automatic. Every 
attention has been given to the safe opera- 
tion of the hoist. The main brake is of 
the gravity type and to be released the 
current must be on the solenoid operat- 
ing the valve so that air can be ad- 
mitted to the underside of the brake piston. 


Fic. 4.— DISCHARGE OF BUCKET, ELECTRICALLY 
DRIVEN WaTER Holst. 


If for any reason, either the supply 
of current or of air-pressure is inter- 
rupted, the valve drops, and the weights 
on brake lever set the brake. The clutches 
are designed so that they are thrown out 
by weights. As is the case with the brake, 


either clutch can only be thrown in when 
the current is on the solenoid, and the 
air pressure admitted under the piston, 
and if either current or pressure fail, the 
clutch is off. The motor-shaft is fitted 
with an emergency-brake operated by a 
weight controlled by a solenoid—any inter- 
ruption in the flow of current to the 
motor sets the brake and stops the motor. 
Any interruption of the flow of the cur- 
rents stops the machine, throws out the 
clutches and puts on the brake. A safety 
cutout is provided for in the head frame, 
so that in case a bucket is carried beyond 
the proper height the current is cut off. 
Fig. 3 shows the head frame. The head 
frame is ninety-three feet from the base 
to the centre of the sheave at the top. 
It is built of structural steel, roughly in 
the shape of an “A.” 


From the head 
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frame are suspended two buckets six 
feet in diameter and nineteen feet six 
inches deep. The capacity of each bucket 
is seventeen tons of water. In the bot- 
tom of the bucket are located two lift 
gates with an area practically equal to 
the cross-section of the bucket. 

These gates are lifted automatically 
when the bucket reaches the top, and the 
water is discharged through the bottom 
into a spout fitted below the bucket, and 
which deflects it to either side of the 
shaft. Each bucket makes a complete 
round trip in one minute and fifty 
seconds, the total lift being 555 feet. 
Fig. 4 shows a nearer view of the bucket 
when discharging. 


The New Sangamo Alternating- 
Current Meter. 
The new Sangamo type “D” integrat- 
ing wattmeter illustrated herewith has 
been placed upon the market after 
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NATING-CURRENT WATTMETER. 


a number of years of experiment, 
both in the use of mercury in me- 
ters of various kinds and also on the 
several details involved. The meter works 
upon new principles in alternating-current 
measurement, and owing to its design and 
construction it has been found possible to 
eliminate practically all chance of trouble 
from jewel wear or bearing friction, and 
at the same time to develop a meter with 
high torque, great accuracy on all loads, 
large over-load capacity and the ability to 
work accurately with shunts of any ca- 
pacity. 

The method of operation of the meter 
on alternating current is very interest- 
ing. In series with the shunt coil of the 
meter, which is carried on a laminated 
iron yoke, shown in Fig. 1 at the lower 
part of the meter, is a condenser, readily 
accessible if it is desired to remove it. 
This condenser has the effect of chang- 
ing the phase of current in the shunt coil 
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Fig. 1.—SaNGAMO TYPE “D” ALTER- 
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in such a way as to bring the magnetism 
of the shunt field in phase with the press- 
ure on the circuit to which the meter is 
connected. The main current passing to 
the load goes directly through the copper 
disc armature, shown in Fig. 2, and which 
is completely enclosed in the mercury- 
tight insulating chamber, somewhat simi- 
lar to the mercury chamber of the type 
“C”? (direct-current) Sangamo meter, 
which is now well known. The current 
is led in and out from the dise chamber 
by means of contact ears on each side, 
which can also be seen in Fig. 1. 

The passage of the load current across 
the strong shunt magnetic field causes 
rotation of the armature, the motion being 
transmitted to the recording train in the 
usual manner. The armature spindle or 
shaft, as shown in Fig. 2, projects through 
a ring-shaped sapphire jewel set in the 
upper cover of the mercury chamber, 
which is formed in such a way that no 
mercury can get out, no matter in what 
position the meter is turned. The upper 
end of the armature shaft proper keys 
freely into an external shaft or spindle 


which carries the aluminum damping disc, 


Fic. 2.—COPPER Disc ARMATURE. 


shown at the top of the meter in Fig. 1. 
This outer shaft also has on it the worm 
for driving the recording train, this being 
underneath the disc so that the worm- 
wheel is well protected from accidental 
injury. 

The adjustment of the meter on light 
load is obtained in a manner similar to that 
used in the Gutmann meter (manufac- 
tured by the Sangamo Company), by 
means of a small soft iron piece slid 
back and forth on the face of one of the 
shunt field poles just below the disc cham- 
ber; the movement of this piece gives » 
wide range of adjustment on light load. 

The adjustment for speed is obtained 
by moving a small soft iron disc above 
the upper poles of the two magnets fac- 
ing each other, this disc being carried 
on a fine pitch screw, working in the 
bracket above. The shunting of more or 
less lines of force between the upper poles 
of the two magnets and away from the 
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disc gap below causes a wide variation in 
the damping effect, and consequently great 
ease of speed adjustment. The insulat- 
ing chamber in which the armature and 
mercury is carried is formed of a special 
material, which long experimenting has 
proved to be durable at very high tempera- 
ture, and this and the laminated magnet 
structure are carried from the base of 
the meter by one large screw at the 
centre and four smaller ones at the side, 
which being removed allow the entire 
working part of the meter to be taken 
out of the base with the least possible 
trouble. 

In case the shunt coil itself should be 
injured from any cause, it can be removed 
and replaced very easily, as it is carried 
on a laminated yoke held by the two lowest 
screws in the laminated magnet structure. 

The method of eliminating friction and 
wear on the bearings is probably the most 
interesting point about this meter, except 
the use of the condenser to obtain the 
necessary torque. The armature, as shown 
in Fig. 2, has a dome or closed cup form 
at the centre, this constituting an air- 
float when the armature is immersed in 
mercury. 

There is no jewel bearing, and in fact, 
no bearing in a true sense inside the disc 
chamber at the bottom of the armature 
spindle, there being simply a soft steel 
guide at this point for holding the shaft 
laterally. At the top the shaft presses 
upward against a carefully selected flat 
sapphire jewel, the proportioning of the 
float on the armature being such that this 
thrust does not exceed thirty to thirty- 
five grains. 

The top bearing is adjusted by a mi- 
crometer screw and is set so that the 
end-shake between the top bearing and 
the spindle can not exceed a little over 
0.01 inch. 

The type “D” meter is accurate on in- 
ductive loads, down to low power-factors, 


and the adjustment for inductive load is 


obtained in somewhat the same way as the 
light load adjustment and can be quickly 
made. 

The drop through the series element of 
the meter is small, as there are no series 
windings. In a ten-ampere, 100-volt 
meter the drop between binding-posts is 
claimed to be not over 0.02 volt at full 
load. In larger capacity meters, where a 
part of the current is shunted across the 
binding-posts, the drop through the disc 
is increased by means of resistance wire 
in series with it, so as to eliminate the 
effect of variation in the joints of con- 
tacts, either in the shunt across the bind- 
ing-posts or in the disc circuit. 

The manufacturer states that the drop 


ELECTRICAL REVIEW 


between posts in meters from twenty to 
sixty amperes capacity will not exceed 0.08 
to 0.10 volt. Sizes from eighty amperes 
and upward are shunted externally in 
the same manner as the type “C” Sang- 
amo meter for direct current. The shunt 
loss is small and the torque is very hig.. 
being about the same as in the better clase 
of induction meters now on the market, 
making a high ratio of torque to weight 
on the bearings. 

The curve of the meter is good, the 
variation from one-thirtieth load to twen- 
ty-five per cent overload not exceeding 
two per cent total. On variations in volt- 
age, the meter holds its accuracy over a 
wide range, is accurate for ordinary varia- 
tions in frequency and is not appreciably 
affected by change in temperature. It is 
easy to readjust one of the meters for 
a different frequency than that for which 
it was originally calibrated, any adjust- 
ment desired can be made with great 
facility and speed. The meter is of the 
same size and general appearance as the 
type “C” Sangamo meter and weighs, com- 
plete with glas case, eleven pounds. 

For three-wire work the meters are 
made with small series transformers prop- 


erly constructed so as to measure the total 
power on both sides of the system. The 
meter is manufactured by the Sangamo 
Electric Company, Springfield, Ill., and 
is also sold by its general selling agent, 
ch Electric Appliance Company, Chicago, 


New Manicipal Electric Lighting 
Plant. 
The city of Alpena, Mich., which re- 
cently voted an issue of bonds to defray 
the cost of a municipal lighting plant, 
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current generator, normal capacity 150 
kilowatts, direct-connected to a Reynolds- 
Corliss cross-compound heavy-duty en- 
gine; an exciter unit; jet condenser; 
switchboards; substation apparatus, and 
equipment for 100 arc lamps connected 
in series. A feature of this installation 
will be its compactness, as provision has 
been made for the future enlargement of 
the plant, when the growth of the city de- 
mands it, by an extension of the existing 
building and the addition of another gen- 


erating unit. 
< 


A Tray Plate Spark Battery. 
The Tray Plate Battery Company, 
Binghamton, N. Y., has placed on the 
market a spark battery, built on the prin- 
ciple of construction which has made the 


TRAY PLATE SPARK BATTERY. 


tray plate battery so popular within recent 
years. The company states that these 
batteries have given excellent service for 
sparking, and that a three-cell spark stor- 
age battery of this construction averaged 
over 2,800 miles on one charge, and that 
it can be recharged at an expense of not 
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MUNICIPAL LIGHTING PLANT AT OWENSBORO, KY., SHOWING AN ALLI8-CHALMERS GENERATING 
Unit SIMILAR TO THAT CONTRACTED FOR THE City OF ALPENA, MICH. 


has contracted with Allis-Chalmers Com- 
pany, Milwaukee, Wis., for the complete 
electrical and power equipment. This con- 
sists of a eixty-cycle Bullock alternating- 


over twenty-five cents. The voltage of 
this storage battery, it is stated, remains 
constant at two volts per cell until totally 
discharged. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

ELECTRIC PLANT FOR ALL OF LONDON—The London (Eng- 
land) county council has decided to introduce a bill in Parliament, 
under which the council will construct a plant to supply all the 
electrical energy for London and its suburbs, at a cost estimated 
at $40,000,000. 


PLANS FOR POWER PLANT AT MONTEREY, MEXICO—A. 
W. Liliendahl, it is announced, has under way a plan to establish 
a hydraulic plant to supply electricity to the city of Monterey, 
Mexico. It is understood that a canal will be built from the head 
of the ‘Pilon river to the power-house site, and the water utilized, 
so that a high head will be available. A stone power-house, 100 
feet by 150 feet, will be erected. Engineers are now at work arrang- 
ing for preliminary surveys. 


TELEPHONE PLANS CONSUMMATED—The Indianapolis tele- 
phone deal, by which Toledo and St. Louis syndicates secured a 
majority of the stock in the new Independent Telephone Company 
for $700,000, has been closed. C. E. Stinson, formerly manager 


of the Home plant in Toledo, Ohio, has taken charge of the Indian- — 


apolis property, together with its long-distance lines. Temporary 
certificates have been issued of the underwriting and a voting 
trust has been established. The trust now controls more than 
ninety per cent of the stock. New certificates will be issued in 
about thirty days. 


THE ST. JOSEPH & KANSAS CITY ELECTRIC RAILWAY— 
Derrison, Prior & Company, of Cleveland, through their Boston 
main financial office, and Thomas Nevins & Sons, of New York, are 
placing $2,500,000 of the unsold portion of the $5,000,000 under- 
writing of the Missouri Valley Electric Railway Company securities 
with eastern capitalists and New York and New England investors 
under their recent offerings for subscriptions. They state the com- 
pany has been duly organized under the laws of Missouri, with 
full legal powers and franchises to construct and operate a high- 
speed electric railway on private rights of way from Kansas City 
to St. Joseph. It is expected the entire $2,500,000 will be placed 
in a short time. | 


LEHIGH VALLEY TRANSIT COMPANY EFFECTS RE- 
ORGANIZATION—Having finally received its charter, which had 
been held up on a technicality for three months, the stockholders 
of the Lehigh Valley Transit Company met last week in the 
offices of Brown Brothers, Philadelphia, Pa., and effected a reorgani- 
zation, with Colonel H. C. Trexler, of Allentown, as president. The 
properties included in the reorganization are those of the old 
Lehigh Valley Traction Company—the Philadelphia & Lehigh 
Valley Traction Company, the Allentown & Slatington Street Rail- 
way Company and the Coplay, Egypt & Ironton Street Railway 
Company. At a meeting of the directors held subsequently, E. M. 
Young was elected vice-president; John C. Dawson, of Philadelphia, 
temporary secretary and treasurer; Warren S. Hall, of Allentown, 
general manager, and C. M. Walters, of Allentown, auditor. 


MUNICIPAL OWNERSHIP SUCCESSFUL AT BROCKVILLE, 
ONTARIO—The report of the commissioners of the municipal light 
and power department for the year ending September 30, just 
issued, shows a satisfactory condition of affairs. The gas revenue 
was $25,257.96 and the receipts from electric current $15,707.10, 
against $18,145.32 and $12,448.06 respectively in 1900-01, when the 
works were taken over by the town. Every account owing the 
department of gas and electric current for the past year has been 
collected with the exception of $6. The profits for the year, after 
deducting $2,448.70 for depreciation on plant, paying interest due 
on debentures and all other expenses, amount to $6,508.27. Since 
the works have been taken over by the town the consumers of 
gas and electricity have paid into the department $26,685.89 more 
than it has taken to run the works, after paying interest on deben- 
tures and all other expenses in connection therewith, as well as 
writing off $5,082.22 for depreciation of plant. This $26,685.89 to 


the credit of the profit and loss account at this date is not an 
available profit, as the department has handed over $23,598.30 to 
reduce the lighting works debenture debt, which leaves an avail- 
able surplus of $3,087.59 in the hands of the commissioners. The 
operation of the plant by the town has given satisfaction. Besides 
reducing the debenture debt each year out of the earnings of 
the department, meeting running expenses and the cost of installing 
much new valuable machinery, the consumers of gas and elec- 
tricity have nearly doubled and the price of gas and electricity has 
been reduced. In the five years of municipal ownership the bad 
debts of the department total the sum of $66.30. 


ELECTRIC LIGHTING. 


ROCKMART, GA.—The election for bonds for electric lights 
resulted in favor of the issue. 


BALTIMORE, MD.—The Havre de Grace electric light plant is 
being enlarged and a 150-horse-power boiler installed. 


LITTLE ROCK, ARK.—S. C. Dowell, of Walnut Ridge, proposes 
to establish a $25,000 electric light plant at Pocahontas. 


WILLIAMSPORT, PA.—The Jersey Shore Electric Company will 
enlarge its power-house, and a new unit will be installed. 


ROSLYN, N. Y.—The North Hempstead town board has granted 
the petition of taxpayers of Lakeville for the erection of a lighting 
district. 


NEW LONDON, CT.—Fort Mansfield, at Napatree point, is to 
have a system of electric lights and electrical connections for 
other purposes. . 


NORTH BAY, ONT.—The by-law voted on at New Liskeard to 
establish waterworks and electric light systems was defeated by 
a vote of 930 to 37. 


MEDWAY, MASS.—The Kendall Construction Company has com- 
pleted the work of rebuilding the lines of the Medway Electric 
Light and Power Company. 


JACKSONVILLE, FLA.—Contracts for the purchase of two 500- 
kilowatt electric generators for the Jacksonville electric lighting 
plant have been awarded by the board of bond trustees. 

AMERICUS, GA.—The city council has awarded the contract for 
lighting the streets and residences of Americus with electricity and 
for pumping waters to the American Gas and Electric Company. 


SUSSEX, N. J.—A majority of the stockholders of the Consumers’ 
Líght and Power Company, of Middletown, voted recently to sell the 
company’s plants to the Orange County Light and Power Company 
for $65,000. 


LITTLE FALLS, N. Y.—At an adjourned regular meeting of the 
Little Falls common council a franchise was granted to the Hudson 
River Electric Power Company to operate in Little Falls for a term 
of fifty years. 


HARRISBURG, VA.—The Blue Ridge Light and Power Com- 
pany has purchased from the Virginia Power Corporation what is 
known as the Nicholas water power on North river just west of 
Port Republic. 


BUFFALO, N. Y.—The referendum in favor of having the people 
vote on the proposition of having a municipal electric light plant 
was carried by 6,741. The affirmative vote was 7,691 and the nega- 
tive vote 1,950. 


LA CROSSE, WIS.—The La Crosse Gas and Electric Company 
has issued notice to its consumers of electricity that beginning De- 
cember 1, 1905, the price of electric current will be seven and one- 
half cents per kilowatt-hour, instead of ten cents. 


AMERICAN FORK, UTAH—The Utah County Light and Power 
Company is planning to construct a duplicate of its canyon plant, 
about two miles above the present location. The cost will be in the 
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neighborhood of $60,000. The company is almost entirely owned by 
the three cities of American Fork, Pleasant Grove and Lehi, and 
has been successful since it commenced operation, about five years 
ago. 


QUINCY, ILL.—The Quincy city council has entered into a 
three-year contract with the Quincy Gas and Electric Company. 
The contract calls for 336 street lamps, at $54.40 each per year, 
and twelve lights in Washington park, at $40 each. 


GREENWOOD, IND.—The Citizens’ Water and Light Company 
has reorganized with D. E. Demott, J. A. Craig, J. W. Henderson, 
W. M. Carson, C. B. Cook, Harvey Brewer and A. W. Owens, direc- 
tors. The purchase of the old plant was provided for. 


WASHINGTON, N. J.—The plant of the Washington Electric 
Light Company has been purchased by A. B. Beadle, of New York, 
and M. A. Maxwell, of Easton. The consideration was $24,800. A 
considerable sum will be expended in improvements. 


MISSOULA, MONT.—The Missoula Light and Water Company is 
preparing to install considerable new machinery and to make sub- 
stantial improvements at its power plant at Bonner. The principal 
of these will be the addition of a 750-horse-power turbine. 


BRISTOL, TENN.—An electric light company has been or- 
ganized at Bluff City, with J. D. Haun, president; W. E. Wolfe, 
vice-president, and J. H. Bachman, secretary and treasurer. The 
company will light Bluff City and the farm-houses of that com- 
munity. 


TEMPLE, TEX.—The town of Killeen, twenty-five miles west of 
Temple on the Santa Fe railway, is to have electric lights, a local 
company having been organized for the purpose. The town has 
about 1,000 inhabitants and already has a telephone exchange and 
waterworks, owned by local capital. 


RITZVILLE, WASH.—tThe Ritzville Electric Light and Power 
Company, now owned and controlled by O. H. Greene, will soon 
pass into the hands of a Seattle company. The consideration is 
$45,000, and it is said that the new company will invest about 
$15,000 in improvements during the coming year. 


NEW ALBANY, MISS.—The board of aldermen of New Albany, 
at its regular December meeting, will probably issue $12,000 of town 
bonds, the proceeds of which will be expended in enlarging the city 
light plant and in improving the streets. New Albany’s new light 
plant, which is owned and operated by the city, is proving a success. 


WICKFORD, R. I.—At the annual meeting of the Wickford Light 
and Water Company the following officers were elected: president, 
T. F. I. McDonnell; vice-president, Louis F. Bell; secretary and 
treasurer, Thomas J. Peirce; directors, T. F. I. McDonnell, Louis 
F. Bell, Andrew Radel, E. W. Shedd, Albert Gregory, Robert F. Rod- 
man, T. J. Peirce. 


GLENS FALLS, N. Y.—At the postponed annual meeting of the 
United Gas, Electric Light and Fuel Company the following were 
elected directors: C. P. Wentz, G. L. Wentz and Dr. J. L. Wentz. 
The directors organized by electing the following officers: C. P. 
Wentz, president; G. L. Wentz, vice-president; Dr. J. L. Wentz, 
treasurer; H. Monteath Collin, secretary and general manager. 


WEIR CITY, KAN.—The property of the Weir City Light and 
Water Company in Weir City has been transferred to the Central 
Coal and Coke Company. The property transferred includes the 
water and light plant and most of the other real estate owned by 
the company. The following officers were elected: president, Tom 
Mackie; vice-president, F. E. Doubleday; secretary and treasurer, 
Charles Sweeney. 


GEORGETOWN, CAL.—It is stated that the Waldorf Mining and 
Milling Company will install an electric light plant at Georgetown. 
A force of men has been put to work constructing a ditch for the 
purpose of turning the waters out of west Clear creek. As goon 
as the waters have been diverted the company will start work on 
a big dam which will store water for power purposes. A pipeline 
will be run to the Glenn mill site, located near the high bridge of 
the Colorado & Southern Railroad, at which place a power plant 
of large capacity will be constructed. The water will have a fall 
of 400 feet in 600 yards. 
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ENGINEERING SOCIETIES. 


MADISON (WISCONSIN) BRANCH OF THE AMERICAN 
INSTITUTH OF ELECTRICAL ENGINEERS—The November 
meeting of the Madison branch of the American Institute of Elec- 
trical Engineers was held on Thursday evening, November 16, at 
the rooms of the Doherty Electrical Club, Chairman Scott presiding. 
Tne subject of “Lightning Protection” was discussed to a consider- 
able extent. The papers presented at the last New York meeting 
of the Institute were abstracted by J. B. Kommers and R. A. 
Wheeler. The discussion was opened by Mr. F. E. Fisher. 


NEW PUBLICATIONS. 


UNIVERSITY OF IOWA—The engineering society of the Uni- 
versity of Iowa has issued vol. x of the “Transit,” the annual 
publication of that society. This contains a number of interest- 
ing papers, though none of them is upon a distinctly electrical 
subject. 


REPORTS TO THE SECRETARY OF THE NAVY—tThe follow- 
ing annual reports to the secretary of the navy have been issued: 
that of the paymaster-general; that of the surgeon-general; of the 
judge-advocate-general, and the superintendent of library and naval 
war records. 


THE YEAR BOOK OF LEGISLATION, NEW YORK STATE 
LIBRARY—The digest of governor’s messages for 1904 has been as- 
sembled in attractive book form, with a review of legislation in 1904, 
and published by the New York state education department of the 
New York State Library, Melville Dewey, director. The work has 
been edited by Robert H. Whitten, sociology librarian. The book 
is handsomely bound in buff cloth, and contains, in addition to the 
text, a glossary and index. 


THE EXPORTERS’ ENCYCLOP-©£DIA—The Exporters’ Encyclo- 
pædia, second edition, contains shipping instructions in detail for 
every country in the world. The names and addresses of trans- 
portation companies, both steam and sail, from New York, Phila- 
delphia, Boston, Baltimore, New Orleans, Galveston, and other 
ports, are arranged separately for each country. Explanations are 
given concerning bills of lading, arrangements of consular docu- 
ments, charges, requirements of the different foreign governments; 
and instructions are given concerning the packing, marking and 
shipping and the insuring and consigning of shipments. The 
encyclopedia is published by the Exporters’ Encyclopedia Com- 
pany, 65 Duane street, New York city, at $3 per copy. 


THE ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK 
FOR 1906—The twenty-fourth edition of the Electrical Trades’ 
Directory and Handbook is in preparation, and will be ready for 
distribution January, 1906. This “Big Blue Book” contains a care- 
fully compiled list of British, colonial and foreign electricians, 
electrical engineers, electric light and power and electric railway 
and tramway engineers and contractors. There are lists of appa- 
ratus makers, electrochemists and electrometallurgists, electrical 
manufacturers, supplying corporations; and each branch of the art 
is the subject of a considerable amount of statistical data. In 
addition to this there are numerous useful tables and data relating 
to the industry, and a biographical section with portraits, giving 
interesting particulars of the careers of about 300 eminent men con- 
nected with electricity in all its applications. 


PROCEEDINGS OF THE NATIONAL ELECTRIC LIGHT ASSO- 
CIATION—The proceedings of the National Electric Light Asso- 
ciation for the twenty-eighth convention, held at Denver and 
Colorado Springs, Col., June 6 to 11, 1905, have been published by 
order of the executive committee. Vol. i contains papers, reports 
and discussions, and vol. ii the question-box and “wrinkles.” The 
size of these publications is constantly increasing, and their value 
to an engineer’s lfbrary is making the same advance. The books 
are finely printed and substantially bound in the customary green 
baize cover. The typography and press work is from the house of 
the James Kempster Printing Company, New York city, and shows 
up in the usual handsome style. The association has issued a book- 
let setting forth a list of a limited number of papers and reports 
which are available in pamphlet form. Prices may be had on appli- 
cation to the secretary, W. C. L. Eglin, 136 Liberty street, New 
York city. 
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TELEPHONE AND TELEGRAPH. 


COTTON PLANT, MISS.—A new telephone branch line has been 
built to Orizaba. 


LITTLE ROCK, ARK.—The Sharp County Telephone Company 
has completed a line to Center. 


TROY, N. Y.—The Hudson River Telephone Company has made 
connections at Johnsonville with the Easton Telephone Company. 


COLUMBUS, OHIO—The People’s Telephone Company, of Mt. 
Blanchard, Hancock County, has increased its capital stock from 
$50,000 to $100,000. 


WAYNESBURG, PA.—Papers have been executed by which the 
South Penn Telephone and Telegraph Company, of Waynesburg, 
passed into the hands of the Bell company. 


ALVIN, TEX.—A local telephone line from the Mill Crossing 
neighborhood has been completed to Alvin. The line will be 
extended to Sandy Point and possibly to Angleton. 


ARLINGTON, N. J.—The New York & New Jersey Telephone 
Company, which recently received a franchise in North Arlington, 
is making preparations for the construction of its lines in that 
borough. 


DENVER, COL.—A report issued by the Colorado Telephone Com- 
pany shows that it now has nearly 44,000 subscribers, an increase of 
7,000 since the first of the year. The gross earnings for the year 
were $1,497,350. 


OAKLAND, CAL.—The Sunset Telephone Company has com- 
menced the work of removing its overhead wires in the business 
district and placing them in conduits, under the provisions of a 
recent ordinance. 


MILWAUKEE, WIS.—lIt is stated that the South Side ex- 
change of the Wisconsin Telephone Company will be greatly enlarged 
during the winter. A new exchange is to be established at St. 
Martin’s to cover the Hale’s Corners territory. 


ALBANY, N. Y.—The Independent Union Telephone Company 
will erect a two-story long-distance exchange within the next 
month or so. Ground will be broken for the new building at once 
and the structure will be rushed to completion. It will cost $15,000. 


JERSEY CITY, N. J.—Officials of the New York & New Jersey 
Telephone Company have announced that beginning November 1 
the rate from pay stations in Jersey City and Hoboken to other 
stations, public and private, will be reduced from ten to five cents 
for each call. 


ATTICA, N. Y.—A franchise has been granted the Inter-Ocean 
Telephone and Telegraph Company by the trustees of the village of 
Arcade to construct and maintain a telephone exchange in that 
village. The telephone company agrees to install, without expense 
to the village, a fire-alarm system. 


CLEVELAND, OHIO—The directors of the Federal Telephone 
Company chosen at the recent meeting at East Orange, N. J., have 
elected the following officers: president, Frederick S. Dickson; first 
vicé-president, Edward W. Moore; second vice-president, Charles W. 
Wason; secretary, James B. Hoge; treasurer, R. W. Judd. 


DAVENPORT, IOWA—At a meeting of the Long Grove Mutual 
Telephone Company the following officers were elected: president, 
R. K. Brownlie; vice-president, Leonard Litscher; secretary and 
treasurer, G. B. Maxwell. This company will operate lines from 
Long Grove to McCausland, Eldridge, Donohue, Noel’s Station and 
Dixon. . 


EVANSVILLE, IND.—At a meeting of the directors of the 
Pocket Long-Distance Telephone Company, recently organized in 
Huntingburg, the following officers were elected: president, Allen 
Gray, Evansville; vice-president, R. N. Parrett, Princeton; treas- 
urer, Henry Landgrebe, Huntingburg; secretary, H. C. Rothert, Hunt- 
ingburg. The work of connecting the various independent lines of 
southern Indiana will be pushed forward during the coming winter. 
It is the purpose of the new company eventually to obtain’a fran- 
chise in Evansville and connect that city with its lines. 
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ELECTRIC RAILWAYS. 


MANKATO, MINN.—The franchise of the Mankato & St. Peter 
Railway and Lighting Company has been extended to February 
12, 1906. 


ITHACA, N. Y.—The transfer of the Cayuga Heights Electric 
Railway to the Ithaca Street Railway Company has been made 
under a ninety-nine-year lease. 


SOUTH BEND, IND.—At the annual meeting of the Indian- 
apolis, Logansport & South Bend Traction Company, the following 
officers were elected: S. S. Perley, president; H. J. Crismond, vice- 
president; E. P. Taylor, secretary; V. Nicar, treasurer. 


MIDDLETOWN, MD.—The directors of the Frederick-Middletown 
Electric Railway Company have elected James E. Ingram, Jr., of 
Baltimore, president and J. Roger McSherry, of Frederick, vice- 
president. It was decided to establish repair shops in Frederick. 


SIOUX CITY, IOWA—Announcement has been made that the 
Sioux City & Ireton Interurban Railway Company will build its 
line from Sioux City to Ireton. It is proposed to issue $400,000 
of five and one-half per cent twenty-year bonds. The plan is event- 
ually to continue the line to Spirit Lake. Surveyors are now at 
work laying out the route. 


STREATOR, ILL.—The People’s Railway Company and the 
Streator Gas and Light Company, two large corporations, have 
been merged. The recently incorporated Illinois Light and Trac- 
tion Company was the purchaser. The latter corporation is capital- 
ized at $400,000, and in addition to extending local lines will build 
an interurban road connecting Streator and Ottawa. 


DANBURY, CT.—The Danbury & Harlem Traction Company has 
perfected arrangements for the immediate resumption of work 
on the trolley line which it has partially constructed between 
Danbury and Golden’s Bridge, N. Y. Work will begin on the sec- 
tion between Ridgebury and North Salem. It is expected that the 
road will be ready for public traffic between Danbury and North 
Salem early next spring and to Golden’s Bridge by summer. 


ASBURY PARK, N. J.—The property, franchises, etc., of the 
Atlantic Coast Electric Railway Company, which system extends from 
Pleasure Bay to Sea Girt, have been sold in foreclosure proceedings. 
The purchaser was Adrian H. Joline, of the law firm of Butler, 
Notman & Joline, New York, and the price $700,000. The property 
is believed to have been bought in for H. H. Rogers, as preliminary 
to winding up the receivership of former Senator James Smith. 


LINCOLN, NEB.—The Falls City, Sycamore Springs, Sabetha 
& Southwestern Railway Company, an organization recently formed 
for promotion purposes, has filed articles of incorporation. The 
plans of the company were made public some time ago. It is 
purposed to build a line of road from Falls City to Sycamore 
Springs and Sabetha, Kan. The capital stock is $100,000. The 
incorporators are: J. H. Miles, George Boone, Jr., E. H. Towle, 
W. E. Dorrington, George L. Campen, Samuel Kimmel, W. A. S. 
Bird, H. Reding, E. V. Kauffman, Albert Maust, Ray Hesseltine, 
J. E. Wallace, Charles McGuire, E. S. Towle, W. H. Crook. 


SAN FRANCISCO, CAL.—The General Electric Company has 
obtained the contract to equip the Ocean Shore Railway Company, 
which plans to build an electric railway from San Francisco to 
Santa Cruz, seventy-five miles. The contract includes all power- 
station apparatus, 160 car motors of 125 horse-power each and all 
accessories. The line is to be double-track. The power-house will 
be built at Balboa on Halfmoon bay. The boiler plant will include 
five 600-horse-power Babcock & Wilcox boilers. Wheeler condensing 
apparatus will be installed and all auxiliaries will be steam-driven. 
The furnaces will be provided with improved oil-burning apparatus. 


EDUCATIONAL. 


UNIVERSITY OF ILLINOIS—The University of Illinois Club of 
New York city will hold its second annual dinner and reunion at 
the Hotel Vendome, Saturday evening, December 9. A good number 
of former students and instructors of the University have promised 
to attend, and some interesting addresses are anticipated. Further 
information may be obtained from Mr. S. T. Henry, 317 West Fifty- 
sixth street, New York city. 


December 2, 1905 


PERSONAL MENTION. 


MR. LUTHER R. FOLLEY has been appointed assistant inspector 
of gas and electric light for the city of London, Ontario. 


MR. CHARLES H. SIMPSON has received the appointment as 
manager of the Batavia, N. Y., office of the Western Union Tele- 
graph Company. 


MR. IRWIN LEHMAN, who for some years represented the 
Columbia Incandescent Lamp Company in Texas, has joined forces 
with the Westinghouse Electric and Manufacturing Company in the 
interest of the Sawyer-Man lamp in Texas. 


MR. JOSEPH SACHS, whose name has been for a long time 
intimately connected with the development of enclosed fuses, has 
severed his connection with the Johns-Pratt Company, Hartford, 
Ct., and becomes president of a new organization to be known as 
the Arknot Company, Hartford, Ct. 


MR. J. J. NATE, Minneapolis, Minn., the northwestern agent 
of the Stromberg-Carlson Telephone Manufacturing Company, will 
make a trip to Chicago early in December to be present at the 
fiftieth wedding anniversary of his parents, the Rev. and Mrs. 
John Nate, 1819 North Sawyer avenue. The anniversary will occur 
on December 6. Last summer Mrs. Nate spent a portion of the 
season in Minneapolis with her son. 


MR. CHARLES Y. McVEY has been appointed general manager 
of the Federal Telephone Company, with headquarters at Cleve- 
land, Ohio. Mr. McVey went to Cleveland from Youngstown, where 
he had been connected with a local telephone company. He was 
promoted to the position of assistant general manager of the 
Federal company some time ago. In his new capacity he will exer- 
cise a general oversight of the work of the United States Telephone 
Company. 


PRESIDENT WILLIAM H. BLOOD, of the National Electric 
Light Association, has reappointed the committee on rates and costs 
which made a report to the Denver convention. This con:mittee 
consists of Messrs. Charles L. Edgar, chairman; Louis A. Ferguson, 
Samuel Scovil, Frank W. Frueauff, P. G. Gossler and R. S. Hale. 
Mr. George W. Brine, who was a member of the committee last year, 
has had occasion to decline, on account of illness, to serve again this 
year. 


MR. CYRUS O. BAKER, says the Newark (N. J.) Evening News, 
has recently completed a handsome residence in East Orange, N. J. 
He has purchased a homestead adjoining, and will have the grounds 
artistically laid out by a landscape gardener, making the property 
one of the most attractive in the city. Mr. Baker is a director of the 
National State Bank, of Newark, and has for a long time been 
prominent in electrical and financial circles. For years he has been 
an active member of the National Electric Light Association, and 
has been an extensive traveler, visiting many fields in the interests 
of the platinum supply of the world, of which material his com- 
pany is the largest importer of the present day. 


MR. J. S. LEHMAN, a well-known 
incandescent lamp salesman, has joined 
forces as one of the general lamp sales- 
men of the Sawyer-Man Electric Com. 
pany, New York city, and has been 
assigned to the St. Louis office. 
Mr. Lehman entered the incandescent 
lamp field in 1893 as cashier and 
bookkeeper of the Columbia Incan- 
descent Lamp Company, St. Louis, Mo. 
Four years later he was placed in 
charge of all the city business, which 
he handled successfully until 1899, 
when he was transferred to Texas, 
spending the following three years in 
that state as well as in Louisiana and 
Mexico. In 1902 he was recalled to 
St. Louis and assigned to the western 
territory, including the Pacific coast. 
He continued in that territory until 
November 1, 1905, when he entered the employ of the Westing- 
house Electric and Manufacturing Company as general lamp agent 
for the Sawyer-Man Electric Company. 


MR. J. 8. LEHMAN. 
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ELECTRICAL SECURITIES. 


With the return of monetary ease there was a very great 
activity displayed in the stock market last week. Prices in almost 
every line made substantial advances but this is held to be due 
to professional manipulation, and has not attracted the public 
interest that was looked for. Notwithstanding the dubious atti- 
tude of the bear following and the discouraging tone of the advice 
emanating from commission houses, there is apparent an unabated 
industrial boom in all quarters. Car shortages, overtime in many 
industries, and advancing dividends are the points upon which the 
optimist ds relying for the fulfilment of the rosy prognostications 
made earlier in the summer. Iron and steel are still in great de- 
mand and with copper prices at a higher level than in some time 
the demand is reaching record proportions. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 25, 1905. 


New York: Closing. 
Brooklyn Rapid Transit................... 88 
Consolidated GasS............ ccc cece ee ce eee 179% 
General Electric........sesssessscsssessses 1883% 


Interborough Rapid Transit................ 210 


Kings County Blectric............... cco 200 
Manhattan BElevated............cccccccvces 163 
Metropolitan Street Raikway............... 119% 
New York & New Jersey Telephone......... 150 
Westinghouse Manufacturing Company..... 190 


The annual stockholders’ meeting of the Metropolitan Street 
Railway Company will be held December 4, at 12 o’clock noon. 

For the first twenty days of November the gross earnings of 
the Brooklyn Rapid Transit Company increased $6,000 per day, 
as compared with an increase of $5,750 per day during October, 
and $5,250 per day during September. 

Directors of the General Electric Company have recommended 
that the new stock recently authorized be offered to stockholders 
on the basis of 1214 per cent of their holdings at par. 


Boston: Closing 
American Telephone and Telegraph........ 13614 
Edison Electric Jlluminating............... 245 


Massachusetts Blectric............. cece eee 57 
New England Telephone................... 
Western Telephone and Telegraph preferred. 89 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common.......... 80 
Electric Storage Battery preferred......... 80 
Philadelphia Electric...............ccceeees 814 
Philadelphia Rapid Transit................ 32% 
United Gas Improvement.................. 92% 


Philadelphia Rapid Transit earnings during October were very 
large, the gross showing a gain of $94,000 over the same month 


last year. This is the largest increase of any month during the 
present fiscal year. 
Chicago: Closing. 
Chicago Telephone...............-..ee eens 137% 
Chicago Edison Light..................... 161 
Metropolitan Elevated preferred........... 70% 
National Carbon common.................:5 80 
National Carbon preferred................-. 115 
Union Traction common................4.6. 11% 
Union Traction preferred.................- 37 


OBITUARY NOTICE. 


MR. CHARLES A. THOMPSON died on the evening of Monday, 
November 27, as the result of a fractured skull, sustained from a 
fall on last election day. He had not regained consciousness from the 
time of his injury until his death. Mr. Thompson was forty-four 
years of age, and had been an active worker in the electrical field 
for the past twenty-five years. He was born in Elkhart, Ind., and 
received his early electrical training from Dr. J. J. Wood of the 
Fort Wayne Electric Works. He was superintendent of the old 
Manhattan Electric Light Company, in New York city; had been 
associated with the Stanley Electric Manufacturing Company, at 
Pittsfield, Mass.; superintendent of the Winston-Salem Electric 
Light Company, Winston-Salem, N. C.; president of the Thompson- 
Bonney Company, Brooklyn, N. Y., and president of the Charles A. 
Thompson Company, of New York. He was widely known and 
highly respected in the electrical field and his death will be deeply 
deplored. 
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INDUSTRIAL ITEMS. 


THE CHICAGO PNEUMATIC TOOL COMPANY, Fisher Build- 
ing, Chicago, Ill., is distributing catalogue No. 18, describing and 
illustrating rock drills and parts. 


THE JANDUS ELECTRIC COMPANY, Cleveland, Ohio, is mov- 
ing into new and more commodious office and manufacturing 
quarters, though it remains in the same building in which it has 
been located for the past few years. 


THE SAMSON CORDAGE WORKS, Boston, Mass., announces 
the removal of its office to 88 Broad street, Broad Exchange Build- 
ing, where it will have better and larger facilities for taking care 
of its continually increasing business. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., through the 
Live Wire Publishing Company, distributes an attractive monthly 
designated as “The Live Wire.” This contains considerable litera- 
ture concerning new features of electrical supplies. 


THE C. W. HUNT COMPANY, West New Brighton, Staten Island, 
N. Y., has issued catalogue No. 058. This describes the Hunt steam- 
hoisting engines. These engines are unusually massive in construc- 
tion, and are designed especially for heavy duty in continuous 
service. 


THE NATIONAL ELECTRIC COMPANY, Milwaukee, Wis., has 
issued two bulletins, Nos. 359 and 363, illustrating and describing, 
respectively, polyphase induction motors and stationary and port- 
able motor-driven air-compressors, for continuous and intermittent 
service. 


THE STANDARD WELDING COMPANY, Cleveland, Ohio, has 
issued a booklet illustrating and describing its manufacture of stand- 
ard seamless steel rings. These rings are made for chucks, gears, 
blanks, pails and poles from Bessemer, open-hearth or crucible steel, 
copper, brass and bronze stock, rolled and welded by electricity. 


THE MONARCH ELECTRIC MANUFACTURING COMPANY, 
Warren, Ohio, reports a very brisk demand for the Monarch lamp 
The company makes the “Monarch Standard” and the “Monarch 
Special.” These lamps are guaranteed by the maker to give a 
brilliant, steady light, and to maintain a great length of life with 
a low current consumption. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has recently established a New England branch, with offices 
in the Oliver Building, 141 Milk street, Boston, Mass. Mr. H. C. 
Freeman, for many years at the home office at Columbus, will be 
engineer in charge. Catalogues, price lists and specifications cover- 
ing the Jeffrey complete line may be had by addressing Mr. Free- 
man at this office. 

S. H. COUCH COMPANY, INCORPORATED, Boston, Mass., in 
booklet No. 9 describes the automatic reset or switchless inter- 
communicating telephone. Sectional views and wiring diagrams 
are given, showing in detail the mechanical and electrical features. 
The company has also published several other catalogues describ- 
ing telephones, switchboards and accessories, any or all of which 
may be secured upon request. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has issued a 
dainty booklet bearing the inscription “For Your Perusal at Lei- 
sure.” This contains a number of high-class testimonials concerning 
the use of Stromberg-Carlson intercommunicating systems. There 
are illustrated portable desk telephones, central energy wall tele- 
phones, intercommunicating portable desk telephones, and a private 
branch exchange switchboard with a capacity of sixty lamp signal 
lines and ten trunk lines. . 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., has published leaflet No. 148, showing some 
of the applications of Northern motors in hoisting-work. The 
company is making a box type of machine especially designed to 
meet the requirements of hoisting-work. These are built with 
exceptionally sturdy shafts and liberal bearings. The motors are 
built with bosses, which can be drilled and tapped for fastening 
to the machine to be driven or supplied with feet so that the 
equipment can be mounted under any conditions. Box-type motors 
are built dustproof, and frequently supplied for use out of doors 
without requiring any special protection against weather and rain 
except that embodied in the machine design. 
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THE ARKNOT COMPANY, Hartford, Ct., has been organized 
with Mr. Joseph Sachs as president, to do a general business in 
small electrical appliances and accessories including devices such 
as those with which Mr. Sachs’s name has been connected for years. It 
is expected that the company will have a complete line of National 
Electric Code standard enclosed fuse appliances ready for the 
market in the near future, and also a number of allied specialties. 
Mr. Sachs is the well-known inventor of many forms of enclosed 
fuse devices. Mr. Sachs is no longer connected with the Johns-Pratt 
Company, Hartford, Ct., the manufacturer of the enclosed fuse 
devices invented and developed by him. 


THE BANNER ELECTRIC COMPANY, Youngstown, Ohio, 
is now moving into its new factory which has been under con- 
struction during the past spring and summer. This new “Banner” 
building is well located for light and good air and is a most intelli- 
gently planned and excellently constructed factory. Four or five 
floors of the building are entirely devoted to incandescent lamp- 
making, though the entire lower floor will be used by the Specialty 
Manufacturing Company in the production of switches, bells and 
other electrical specialties. The offices are large and especially 
attractive, and are planned so as to be en suite for the personnel 
of the sales and technical organizations. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., announces 
the establishment of an industrial engineering department, in which 
is concentrated all its work in the line of industrial engineering 
as applied to railway shops, machine shops and industrial plants 
of every description. J. K. Warner Davenport, E. E., formerly a 
consulting engineer, making a specialty of industrial work, has 
become associated with the company in order that its growing activi- 
ties along these lines may be handled in as thorough and satis- 
factory a manner as heretofore. Mr. Davenport and his staff of 
assistants are at the present time giving personal attention to several 
important industrial propositions. Among those who have availed 
themselves of the services of the Crocker-Wheeler Company in this 
line are the Lake Shore & Michigan Southern Railroad, John Sim- 
mons Company, Bucyrus Company, Ansonia Brass and Copper Com- 
pany, American Bridge Company, Pittsburg & Lake Erie Railroad, 
Joseph Dixon Crucible Company and Ingersoll-Sergeant Drill Com- 
pany. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has been 
awarded the contract by the Metropolitan Water and Sewerage 
Board, of Boston, Mass., for pumping apparatus for the Arlington 
waterworks station. The equipment to be furnished by the Allis- 
Chalmers Company, includes a horizontal, compound, condensing 
pumping engine, having a capacity of 1,500,000 United States gallons 
in twenty-four hours, against a head of 290 feet. This engine is 
one of a new line of small horizontal engines recently designed 
by the Allis-Chalmers Company, to replace pumping engines of the 
direct-acting type. Three centrifugal pumps, each having a capacity 
of 10,000,000 gallons, have been secured from the company for the 
Massapequa pumping station of the Brooklyn (N. Y.) waterworks. Mr. 
George H. Norman, president of the Newport waterworks, New- 
port, R. I., has awarded contracts for a vertical, triple-expansion 
crank and flywheel pumping engine to the Allis-Chalmers Company, 
the engine to have a daily capacity of 6,000,000 United States gallons, 
against a head of 190 feet. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, in the 
current issue of “The Pigeon-Hole,” a monthly publication distrib- 
uted by the company, presents several illustrations of electrically 
driven laundry machinery. A recent development is a Peerless motor 
direct-connected to an extractor, which a number of the foremost 
manufacturers of laundry machinery have adopted. The Peerless 
company has recently made a number of individual motor installa- 
tions, including a motor equipment for the planing mills of Wallace 
Brothers, Mahoningtown, Pa.; the Lawrence Lumber Company, 
Newcastle, Pa., and the Bagley & Sewel Company, Watertown, N. Y. 
Individual motors have also been installed for the Hayworth Pub- 
lishing House, Washington, D. C.;fifteen motors for Eaton-Hurlburt 
Company, Pittsfield, Mass., and sixty-two motors for the plant of 
the Sherman Envelope Company, Worcester, Mass. Peerless high- 
frequency, alternating-current generators for laboratory use have 
been ordered by Cornell University and by Joseph Murgas, of 
Wilkesbarre, Pa. The State University of Iowa has placed orders 
for laboratory transformers and motors, and the Massachusetts 
Institute of Technology has given an additional order for Peerless 
machines. 
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TELEGRAPH EXTENSION. 
It was announced recently that the southern branch of the 
projected Cape to Cairo telegraph line has reached Lake Tan- 
The latter part of the line is through German East 
Africa, and there is still another section through the same terri- 


ganyika. 


tory before British territory will again be reached. The 
extension of this telegraph line, a large section of which runs 
through the roughest country, is the entering wedge of civiliza- 
tion. It is to be followed by a railway system, and in this way 
the heart of Africa is to be opened. 

Just at this time the report of this extension in Africa is 
particularly interesting, since it comes just when events of an 
opposite character are happening in another part of the world. 
One of the most marvelous developments of recent times has 


been the gathering and distributing of news throughout the 
world by means of the telegraph. Of late, a good part of this 
news has come from Russia, where great events are taking place. 
But now, due to the refusal of the telegraph employés to work, 
the outside world is practically shut off from all Russian news, 
This 
is an unprecedented situation, for apparently the telegraph sys- 


except what can be sent through by means of couriers. 


tems have not been destroyed, but lack only for operators. 


TESTING ELECTRICAL MACHINERY. 

Electricians always claimed that the means employed for 
testing electrical machinery were simpler and more accurate than 
those available for making corresponding mechanical tests. The 
ease with which electrical quantities are measured, and the 
accuracy of the measuring instruments are the chief factors in 
this work. When, however, electric dynamos or motors are to 
be tested the power at one side of the apparatus is mechanical, 
and not electrical, and must therefore be measured by some 
Methods of doing this have been devised, 
sume of them fairly satisfactory, though, as a rule, they are 
rather ditlicult to use, and the desirability of avoiding any 
mechanical measurements is generally recognized, and has given 


mechanical means. 


rise to a number of schemes by which the efficiency of the appa- 
ratus to be tested can be determined closely, without any 
Two of these methods 
have become famous throughout the engineering world. The one 


mechanical measurements being made. 


known generally as the Hopkinson test consists in coupling 
together mechanically and electrically two similar machines. One 
of these machines is run as a generator, supplying its electrical 
output to the motor, which, in turn, employs its mechanical 
output in driving the generator. The losses of such an arrange- 
ment must, of course, be supplied from the outside, and origi- 
nally this was done by means of a small engine driving the 
generator. The method may be applied more conveniently, how- 
ever, reversed—that is to say, the losses may be supplied elec- 
trically, and thus be measured easily. The principle may be 
applied, making either of two assumptions. It may be accepted 
that the two machines are operating at the same efficiency. 
Knowing, then, the power being circulated and the losses, the 
efficiency of the system is at once determined, and the square 
root of this may be taken as the efficiency of each machine. The 
other plan is to assume that the losses in the two machines are 
Knowing, then, the power circulated—that is to 
say, the output of the generator and the input of the motor— 
and charging 


the same. 


each with one-half of the external input, the 
efficiencies of the two machines can be determined. The objec- 
tions to this method of testing are, first, similar machines are 
required, and second, the two machines do not operate under 


just the same conditions. In large machines this difference in 
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loading does not affect the result so much as it does in smaller 
ones; for example, assuming that each machine has an effi- 
ciency of ninety per cent, the efficiency of the system would be 
cighty-one, and one machine would be carrying approximately 
The test, how- 
ever, is a pretty one, and has been used widely, and is still 


twenty-five per cent more load than the other. 


generally adopted for making a temperature test of a machine, 
since a full load is thus obtained without any undue waste of 
energy. 

The other method of testing, sometimes known as the stray 
power test, is due to Swinburne. It is based upon the assump- 
tion that the friction and core losses of a dynamo or motor 
are constant for fixed conditions of operation—that is to say, 
fixed voltage and speed. These can therefore be measured by 
running the machine idle as a motor. The total input is then 
employed in supplying the internal losses. Deducting the field 
loss and the loss due to armature resistance from the input 
leaves what is called the stray power. For any assumed output, 
then, the required input may be computed by adding to the out- 
put the measured stray power loss and the calculated resistance 
losses of both ficld and armature. This gives a very satisfactory 
means of arriving at the efficiency of a machine without actu- 
ally loading it. It has the advantage that the losses, being small, 
can be measured accurately with small instruments, and an error 
made in this determination will have slight effect on the com- 
puted efficiency. If, for instance, the stray power loss were ten 
per cent at full load, an error of ten per cent in measuring this 
would amount to only one per cent in the computed efficiency. 
The disadvantage of the method is that it assumes a constant 
core loss, and makes no allowance for any losses due to commuta- 
tion or field distortion when under load. 

Various modifications of these two methods have been made, 
but all of them are open to the objections just stated. If a test 
of the machine under full-load conditions be insisted upon, 
nothing remains but to run it under such conditions, and meas- 
ure either the mechanical input or output. 
ways of doing this, but they are all open to the objection of 


There are various 


inaccuracy, and are difficult to employ. 

A recent method of testing small motors and dynamos under 
actual operating conditions has been devised by Dr. Charles V. 
Drysdale, of Northampton Institute, England. The device is 
a modification of the cradle dynamometer, and is an improve- 
ment over the old arrangement, in that the power is applied 
electrically, and not mechanically, to the machine. Dr. Drys- 
dale has secured a special generator capable of operating under 
wide variations in speed. This has been mounted on ball bear- 
ings, and has a cradle attached, by means of which the torque 
exerted on the machine can be measured. By a convenient, 
adjustable table, the motor or dynamo to be tested is brought 
into line with this machine and directly coupled. The auxiliary 
testing machine can then be run either as a motor, drawing its 
supply from the main supply, or as a generator, being driven 
hy the motor under test. In any case the mechanical power 
supplicd to or delivered by the machine under test can be accu- 
rately measured. There is no belt to set up vibrations, a simple 
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universal coupling makes the attaching of the two machines 
together easy, and the test is made under actual operating con- 
If desirable, power can be circulated between the two 
The scheme 


ditions. 
machines, without in any way affecting the result. 
is a satisfactory arrangement for testing motors or dynamos not 
varying too much in size. The correctness of the result will depend 
largely upon the care with which the machines are adjusted 
and the readings taken; and although the conditions for accu- 
rate measurements are good, it is probable that the accuracy of 
the result will be limited by the accuracy of the mechanical 
measurements. As a refined method of determining the per- 
formance of a machine, it is probably excellent, yet it is not a 
method adapted for general use. | 

While everyone will admit the desirability of accurate work, 
we should not lose sight of the fact that simplicity and con- 
venience are of great importance, and a method applicable any- 
where at any time to any machine will be preferred, and fre- 
quently will be used when a more accurate method might be 
employed. Then, too, it must not be overlooked that the value 
of a very careful and accurate test may be entirely vitiated by 
a slight change in the conditions. The voltage may not be just 
what was expected. It may be desirable to change the speed 
slightly, or perhaps the brushes may be shifted somewhat from 
their best position. In fact, a number of slight modifications 
in the running of a machine may change the losses, and thus 
the efficiency. When making the stray power test, it is a simple 
matter to determine the losses for a range of speeds and volt- 
ages. If this is once done, satisfactory figures for the efficiencies 
under varying conditions are easily obtained. 

There is another method of testing machines which is widely 
used—that is to say, by means of a motor whose efficiency 
is known; but since the performance of this machine must 
itself be determined in some way or other, we are brought back 
to our original position. The accuracy of the results will, of 
course, depend upon the accuracy with which this motor has 
been tested. 


THE ELECTRICAL FIRE HAZARD. 

An interesting discussion took place recently, relating to the 
electrical fire hazard, during which at first there seemed to be a 
great divergence of opinion; but, as it later turned out, the 
opinions held by the two sides were not far apart. Those 
who took the side of the operating electric company wished for 
an expression of opinion regarding the relative risk of various 
illuminants. Those on the insurance side first said that a well- 
installed electric light system was the safest of all methods of 
illumination. This brought up the question of what is meant by 
a good installation, and how it is best to be obtained. The 
experience of those who took part in the discussion seemed to 
vary: what was accepted at one place would not be taken else- 
where as good work. Sometimes the requirements of the under- 
writers seemed too severe. On the other hand, it was held that 
although a good electrical installation is safe, a bad one is par- 
ticularly dangerous. The greatest risk,,it was said, is during 
the daytime, when no lights are in use, yet the pressure is main- 


December 9, 1905 


tained on the wiring. It was said that in the use of other 
illuminants—gas or oil, for example—there is always some one 
around when they are lit and able to start a fire. As against this 
argument it was urged that gas is always in the mains, and may 
leak out and cause an explosion the moment a light is produced. 
Gas, when a considerable leak occurs, always gives warning by 
its odor, and the workman must do a good job if his piping is 
to stand this test. 
bad shape and still give good light. Danger may exist, and can 
not be detected without careful inspection. There is no tell-tale 
evidence of such work until trouble occurs. 


Electric wiring, however, can be put in in 


This view of the matter puts the responsibility upon the 
insurance and municipal inspectors. It is their business to see 
that the wiring is installed as it should be, and that it is safe. 
That their work is, in general, successful is indicated by figures 
quoted by a prominent electric light operator. He said that for 
New York state the percentage of. fires due to electric wires was 
3.67, while for New York city the electric fires were only 1.14 
per cent of the total. These figures were supplemented by an 
insurance man, who said that a fair estimate would be to attrib- 
ute two per cent of all the fires to electric wiring. These aver- 
ages are pretty conclusive proof of the safety of electric lighting. 


They also show that credit must be given to the underwriters’ _ 


Electric light- 
ing is a comparatively new thing, and it has grown with marvel- 


code for helping to bring this condition about. 


ous rapidity. New apparatus and new methods are con- 
stantly beiny introduced, yet it is found that fires which can be 
attributed to electrical causes are not increasing as rapidly as 
the electrical systems are being developed. The general con- 
clusion of the discussion was that a properly installed electrical 
system is safer than any other, but that careful work must be 
done and particularly careful inspection must be maintained 
to see that the workman does not slight his work. This require- 
ment is not peculiar to electrical matters; is essential to all. 
Good material must be used, and good work must be done if a 
safe installation is to be obtained, no matter what the system. 
Given this, the electrical system is unsurpassed. Two per cent 
of all fires is surely a low figure for the electrical risk, yet we 
feel sure that even this will be reduced. 


IMPROVING THE CONDITIONS OF EMPLOYER AND EMPLOYE. 

One of the papers most interesting to the engineering fra- 
ternity at large which was read at this week’s session of the 
American Society. of Mechanical Engineers was that by H. F. 
J. Porter, on “The Realization of Ideals in Industrial Engi- 


neering.” Mr. Porter points out the radical departure which 


has taken place in the condition of intimacy between employer 
and employé, due to the growing up of immense manufacturing 
corporations employing thousands of operatives of various 
classes. While the old-fashioned ideas made many things com- 
mon to both employer and employé, leading the worker to take 
a keen interest in his task, Mr. Porter is of the opinion that 
with the right kind of management and consideration, men can 
be worked to-day to a higher efficiency, and the product 
materially improved. The considerations necessary for success 
in the modern industry are very intelligently pointed out, and 
the paper presents, on the whole, a most, interesting discussion 
of this very vital question. - 
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AN ELECTRIC ACCELEROMETER. 


At a recent meeting of the electrical section of the Canadian 
Society of Civil Engineers, a paper was presented by Dr. R. B. 
Owens, professor of electrical engineering at McGill University, 
describing an ingenious and interesting accelerometer, devise: 
by the author, which seems to possess some valuable features 
for engineering work. 

About eight years ago Dr. Owens devised an electric-speed 
indicator, which has since been widely adopted. The operation 
of the indicator is based upon the speed characteristic of the 
magneto-generator or a machine having a constant field excita- 
tion. When such a machine is constructed so as to have sinall 
armature reaction, and is not overloaded, the speed-voltage 
characteristic is a straight line within a wide range of speeds. 
Such a machine, connected directly to a-direct-current volt- 
meter, may be employed as a speed indicator, and by adjusting 
the resistance of the circuit, or by the choice of an instrument 
with a suitable scale, it may easily be made direct-reading. 
When used with care, it is as accurate as the instrument used 
with it allows. In fact, the most likely source of error is that 
due to careless reading of the meter or to careless calibration 
of the indicator. 

In the present paper Dr. Owens shows how this speed indi- 
cator may be employed as an indicator of acceleration. Since 
the current delivered by the small generator is directly pro- 
portional to the speed, the change in value of this current is 
directly proportional to the change in speed—that is to say, the 
acceleration—so that a suitable arrangement for measuring 
this change in current gives us an accelerometer. Such an 
arrangement is secured by introducing into the circuit of the 
speed indicator the primary of a small transformer, and connect- 
ing the secondary of this to the terminals of a direct-current 
voltmeter. When a suitable ratio of transformation is selected, 
which must be fairly large, since the changes to be measured are 
small, a satisfactory deflection is obtained, and the voltmeter 
reads accelerations directly. 

These two devices have been put to excellent use already, 
and have given satisfactory results. Until recently, little atten- 
tion was paid to means of determining speed, and although 
accurate instruments for measuring currents and voltages were 
provided, the student was left to do the best he could with a 
small speed counter and a watch, and the best done in this 
way was often far from satisfactory—in fact, the accuracy 
of the work was generally limited by that with which the speed 
readings were taken. More attention has been paid to this 
matter of late. and electrical engineers have demanded more 
satisfactory apparatus for speed measurements. A number of 
devices have been proposed, that due to Dr. Owens being one 
of the first. To-day the importance of acceleration measure- 
ments, particularly for tramway work, has made the accurate 
measurement of this quantity important, and Dr. Owens’s 
adaptation of his speed indicator to perform this service adds 


a very acceptable instrument to the equipment of the engineer. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY O. JONES. 


CHAPTER XII. 


EMANATION FROM RADIOACTIVE SUBSTAN- 
CES. 


We have already seen that all radio- 
active substances give off a particles, 
which are positively charged, material 
bodies. All radioactive substances, with 
the exception of polonium, give off B 
particles, which are negative charges of 
electricity or electrons, having the same 
mass as the negative charges in the cath- 
ode ray, t. e., about 1/770 of the mass of 
the hydrogen ion in solution. All radio- 
active substances which give off 8 parti- 
cles also give off a rays. This includes 
all radioactive substances, with the excep- 
tion of polonium. The y rays are identi- 
cal with the X-rays, except that they are 
far more penetrating. 

We have also seen that radium gives 
out continuously large quantities of heat. 
Since this production of heat energy is 
due mainly to the a particles, it seems 
fair to assume that all radioactive sub- 
stances that give off a particles, and this, 
as was just stated, includes them all, 
also give off heat energy. In the case 
of the weakly radioactive elements, such 
as uranium and thorium, the number of 
a particles given off is relatively small, 
and, therefore, the amount of heat energy 
given off by them is relatively slight. It 
may, indeed, be so slight as to escape de- 
tection. 

In addition to these three kinds of ra- 
diations, and the heat enurgy, certain 
radioactive substances such as thorium, 
radium and actinium give off what Ruth- 
erford calls an emanation. This sub- 
stance, as we shall see, resembles in many 
respects a gas. It can diffuse through 
porous substances, can be condensed at 
low temperature, etc. It has the prop- 
erties of the radioactive substances from 
which it was obtained. 


DISCOVERY OF THE EMANATION BY RUTH- 
ERFORD. 


The amount of the emanation given 
off even by radium is small, and for some 
time escaped detection. We owe its dis- 
covery in fact to the study of the radio- 
activity of thorium. It had been ob- 
served by Mme. Curie and others that 
the radioactivity of thorium was not 
constant when the thorium compound 
was placed in a vessel exposed to the air. 
If the compound of thorium, on the other 
hand, was placed in a closed vessel, con- 
stant results could be obtained. It was 
found that the lack of constant results 
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in open vessels was due to air currents. 
If a current of air was drawn through the 


closed vessel containing the thorium, in- 


constant results were again obtained. 
Rutherford took up the study of the cause 
of this irregularity, and the result was the 
discovery of the emanation. 


METHOD OF OBTAINING THE EMANATION. 


The emanation can be obtained from 
the salts of radium by simply heating 
them, or by dissolving them in water, 
when it is given off. It can be collected 
in a vessel like any other gas, and its prop- 
erties studied. Before taking up its gen- 
eral physical and chemical properties, one 
property especially will be discussed in 
some detail, since it practically demon- 
strates the gaseous nature of this sub- 
stance. The emanation can be condensed 
at low temperatures, like an ordinary gas, 
into a liquid. 

If hydrogen is allowed to bubble 
through a solution of a radium salt, and 
is then passed through a U-tube sur- 
rounded by liquid air, the emanation con- 
denses in the tube. Similar results are 
obtained if the products expelled by heat- 
ing a radium salt are passed through a 
U-tube dipped in liquid air. 

If only a small amount of the radium 
salt is available, the condensation of the 
emanation is shown by the fact that the 
escaping hydrogen is either not radio- 
active at all, or only slightly so; while 
the emanation is extremely radioactive. 
If a larger amount of the emanation is 
obtainable, its presence in the cold glass 
tube can be seen; not by producing under 
ordinary conditions a visible amount of 
liquid, but by a fluorescence in the air 
in the cold tube, and also by rendering 
the walls of the tube brilliantly fluores- 
cent. 

By a modification of the above-de- 
scribed experiment, it is possible to de- 
termine the temperature at which the 
emanation condenses or boils. A mix- 
ture of the emanation and the neutral 
gas is passed through the tube cooled 
down below the temperature at which the 
emanation condenses. When the emana- 
tion was all condensed the escaping gas, 
hydrogen, oxygen, nitrogen or air showed 
no radioactivity when tested by the elec- 
trical method. After all the emanation had 
been condensed a current of neutral gas, 
say hydrogen, was passed through the 
tube containing the emanation. The tem- 
perature in the condensing tube gradu- 
ally rose, due to the presence of the 
warmer gas, and when the boiling-point 
of the emanation was reached and a lit- 
tle of it was volatilized, its radioactiv- 
ity manifested itself in deflecting the 
electrometer with which the vessel into 
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which the emanation passed was con- 
nected. When this took place, the tem- 
perature in the condensing vessel was read 
by means of a copper resistance thermom- 
eter, that had been previously calibrated. 

The average result from a number of 
experiments showed that the emanation 
condenses at — 152 degrees centigrade. 
This point was fairly sharply determined 
by the fact that the ionization or con- 
ductivity of the gas into which the escap- 
ing emanation passed, reached a maxi- 
mum shortly after the emanation began 
to volatilize, and when the temperature 
had been raised only a very slight amount. 

The emanation thus condenses to a 
liquid just like a gas, and like a gas has 
a perfectly definite boiling-point. 

AMOUNT OF THE EMANATION. 

The amount of the emanation obtain- 
able even from an appreciable quantity 
of radium is very small indeed. If the 
emanation that can be obtained from a 
tenth of a gramme of radium chloride or 
bromide, is condensed in a glass tube as 
previously described, no liquid or even 
mist will be seen in any part of the tube. 
All that will be seen is a fluorescence on 
the walls of the tube, and this may ex- 
tend through the neutral gas within the 
tube. 

Sir Wilham Ramsay and Soddy have 
measured approximately the volume of 
the emanation obtainable from a given 
quantity of the radium salt. The emana- 
tion was collected in a capillary tube 
which had been graduated, and measured. 

From sixty milligrammes of radium 
bromide they obtained 0.124 cubic milli- 
metre of the gas. This volume decreased 
rapidly with time, and we shall learn 
that this is a very important fact. After 
one day the volume of the above emana- 
tion was only 0.027 cubic millimetre. 
After six days it was only 0.0063 cubic 
millimetre, while after twelve days it had 
shrunk to 0.0011 cubic millimetre. 

NATURE OF THE EMANATION. 


In studying the properties of the em- 
anation we encounter the great difficulty, 
which at present is insurmountable, that 
it can not be obtained in appreciable quan- 
tity. This is especially true of the emana- 
tion from thorium, as might be expected 
from the small radioactivity of this ele- 
ment. We have just seen that the em- 


anation from radium disappears, or “de- 


cays,” as it is said, quite rapidly. This 
is especially true of the emanation from 
thorium, which is not only infinitesimal 
in quantity, but disappears or decays in 
a few minutes. The emanation from ra- 
dium, however, does not entirely decay 
for a number of days. 

The emanation itself, is unaffected by 8 
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magnetic field, and is, therefore, not 
charged. It can, however, produce fluor- 
escence in certain substances. 

After having shown that the emanation 
has many of the properties of gases, and 
is certainly material in nature, attempts 
were made to identify it with some of the 
known forms of matter. Its chemistry 
was carefully studied. It was subjected 
to very high temperatures, but was un- 
affected by this treatment. Then it was 
passed through a platinum tube heated 
as highly as the nature of the tube would 
permit. It was also passed over heated 
platinum black, and escaped in both 
cases without change. In the above 
experiments the emanation was mixed 
with air. It was then mixed with hydro- 
gen and passed over red-hot magnesium 
powder, and also over red-hot palladium, 
but it was still unaffected. 

The emanation was also subjected to 
the most vigorous chemical treatment. 
Ramsay sparked a mixture of the emana- 
tion with oxygen, for a long time, in the 
presence of an alkali, and also heated it 
in the presence of magnesia lime, but 
the emanation was unchanged. The em- 
anation thus differs from all known forms 
of matter, except argon and the other 
members of this group of elements, which 
are characterized by their chemical inert- 
ness. 

While we do not know, even at present, 
very much about the chemistry of the 
emanation, it seems safe to conclude that 
if it is an element it belongs to that in- 
active group of chemical elements of which 
argon was the first member to be dis- 
covered, but of which helium has the 
smallest atomic mass. Even if it should 
be shown not to be elementary, it never- 
theless resembles in its chemical proper- 
ties the elements of this group. 

Some light has been thrown on the 
physical properties of the emanation, not- 
withstanding the fact that it has been 
obtained only in such small quantities. 
DIFFUSION OF THE EMANATION—APPROX- 

IMATE DETERMINATION OF ITS 
MOLECULAR WEIGHT. 

It is well known that gases diffuse with 
very different velocities. If we allow gases 
of different densities to diffuse into any 
gas, say the atmospheric air, we will 
find not only that they will diffuse with 
very different velocities, but a regularity 
will manifest itself. The lighter gases 
will diffuse more rapidly than the heavier 
ones. 

If we work quantitatively, we will 
find a very simple relation between the 
densities or the molecular weights of gases, 
and the rates at which they will diffuse. 
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GASES DIFFUSE WITH VELOCITIES THAT 
ARE INVERSELY PROPORTIONAL TO 
THE SQUARE ROOTS OF THEIR 
DENSITIES. 


This generalization, known from its dis- 
coverer as the law of Graham, is compre- 
hensive, holding for all well-known gases. 

Upon the basis of this generalization, 
Rutherford has attempted to determine 
approximately the molecular weight of the 
emanation from radioactive substances, 
notwithstanding the fact that the largest 
amount of the emanation thus far obtained 
is scarcely weighable even with the most 
refined chemical balance. 

The determination of the approximate 
molecular weight of the emanation was 
made as follows: A metal tube, about 
three-fourths of a metre long and six 
centimetres wide, is closed in the middle 
by a movable metallic septum. Two in- 
sulated metallic rods, each nearly half 
the length of the tube, are passed each 
through an ebonite stopper, and inserted 
into the tube. Each end of the tube is 
closed by one of the stoppers. The walls 
of the metal tube are connected with one 
pole of a battery, and charged several] 
hundred volts. The metal rods are con- 
nected with electrometers, which, like the 
other pole of the battery, are connected 
to earth. The metal cylinder is insulated, 
surrounded by some poor conductor of 
heat, and placed in a box filled with cot- 
ton wool to keep the temperature as nearly 
constant as possible. Each end of the 
metal tube is connected with the air by 
capillary tubes, which will maintain the 
Same air-pressure inside and outside of 
the tube, even when the emanation mixed 
with air is being introduced into one end 
of the metal tube; and at the same time 
does not allow much diffusion to take 
place through them. When it was desired 
to introduce the emanation, the metal 
septum between the two halves of the 
metal tube was closed, and a current of 
air passed through a platinum tube con- 
taining the radium salt, which, in turn, 
was connected with one end of the metal 
tube. The platinum tube and its con- 
tents were heated, and the emanation 
mixed with air, was passed into one arm 
of the metal tube. 

The tube was now allowed to stand 
for some time until temperature equili- 
brium was established, when the metal 
septum between the two halves of the 
tube was removed. The emanation mixed 
with air now diffused from the half of 
the tube into which it was originally in- 
troduced, over into the other half. The 
current in the two halves of the tube was 
measured at regular intervals. In the 
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half into which the emanation was origi- 
nally introduced, the current gradually 
became less and less, due to loss of 
emanation to the other half. In the 
second half the current gradually be- 
came greater and greater, as more and 
more of the emanation diffused over into 
this part of the tube. Finally, after 
standing for a number of hours, the cur- 
rent in the two halves of the tube was 
nearly the same, showing that the emana- 
tion had diffused from the end of the 
tube into which it was originally intro- 
duced, over into the other end, until the 
whole contents of the tube was practi- 
cally homogeneous. 

From the data thus obtainable the dif- 
fusion coefficient of radium could easily 
be calculated. 

The experiments which, on the whole, 
were the most satisfactory and probably 
the most accurate, gave a diffusion coeffi- 
cient which was close to 0.07. 

If we compare this coefficient with the 
diffusion coefficients of vapors whose mo- 
lecular weights are known, we find that it 
comes close to the coefficient for ether, 
which has the value of 0.077, and the 
molecular weight of ether is 74. The molec- 
ular weight of the emanation from ra- 
dium must, therefore, be close to 74. All 
things considered, Rutherford seems to 
think that the molecular weight of the 
radium emanation is not far from 100, 
and is probably even somewhat greater 
than this number. The emanation from 
thorium was shown to have practically 
the same molecular weight as the emana- 
tion from radium. 

Since the above determinations of the 
molecular weight of the radium emana- 
tion were made by Rutherford, new deter- 
minations have been carried out by Ma- 
kower, working with J. J. Thomson. 

Before the work of Makower was pub- 
lished, some observations were made by 
Curie and Danne on the rate at which 
the emanation diffuses through capillary 
tubes having different lengths and di- 
ameters. They obtained results for the 
molecular weight of the emanation that 
corresponded with the lower values found 
by Rutherford and Brooks. The measure- 
ments by Makower were made as follows: 

Radium bromide was dissolved in water 
and the emanation removed by passing 
air through the solution. The mixture 
of air and the emanation was collected 
over mercury in one arm of a glass ves- 
sel resembling a Hempel burette, which 
was closed at the top by a porous plug. 
This vessel, known as the diffusion vessel, 
was connected with a cylindrical brass 
vessel. Into the centre of this brass 
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cylinder a brass rod was introduced, so 
as to be insulated from the walls of the 
vessel. By means of a storage battery of 
two hundred cells, a difference in poten- 
tial of about fcur hundred volts was es- 
tablished between the brass rod and the 
walls of the box. A known volume of 
the mixture of air and the emanation was 
introduced from the diffusion vessel into 
the brass cylinder, and the conductivity 
of the gases in the cylinder determined. 
As soon as the conductivity had been de- 
termined, the emanation was quickly 
pumped out of the cylinder, so as to mini- 
mize the amount of the “induced radio- 
activity” on the walls of the vessel, which 
quickly decayed. 

The mixture of air and the emanation 
now gradually diffused out of the diffu- 
sion vessel, through the porous plug. 
From time to time fresh quantities of the 
mixture were driven over from the dif- 
fusion vessel into the brass evlinder and 
its conductivity determined. As more and 
more of the emanation diffused out 
through the porous plug in the top of one 
arm of the diffusion vessel, the conduc- 
tivity of the mixture remaining in the 
vessel became less and less, as was shown 
by testing the conductivity at short inter- 
vals, by the method already described. 
In this way it was not difficult to deter- 
mine the rate at which the emanation dif- 
fused out through the porous plug. 

To determine the molecular weight of 
the emanation, it was necessary to com- 
pare its rate of diffusion with that of gases 
whose molecular weights were known, dif- 
fusing through the same porous plug. 
The gases employed were oxygen, hydro- 
gen, carbon dioxide and sulphur dioxide. 
The gas was introduced into the diffusion 
vessel and allowed to diffuse out into the 
atmosphere. Knowing the molecular 
weights of the gases, the rates at which 
they diffuse through the given porous 
plug, and the rate at which the emana- 
tion diffuses through the same plug, we 
can calculate the molecular weight of the 
emanation from Graham’s law. 

The results showed a molecular weight 
for the radium emanation ranging from 
85.5 to 99. On the assumption that the 
radium emanation is a monatomic: gas, 
Makower points out that this result would 
give it a place in the Periodic System in 
the fluorine group between molybdenum 
and ruthenium. 

The molecular weight of the emanation 
from thorium was found to be slightly 
smaller than that from radium. 

These results show that the molecular 
weight of the emanation is very nearly 
one hundred, as Rutherford had supposed. 
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A Large Steam Turbine Generator. 

The requisites of a successful design of 
a steam-turbine-driven generator have 
been discussed by Mr. B. A. Behrend, who 
describes a recently completed generator 
of this type. The machine was built for 
direct-connection to a turbine turning at 
750 revolutions per minute. It is rated at 
5,900 kilowatts and for either 6,600 or 
11,000 volts. It is further required that 
the generator must be capable of standing 
6,880 kilowatts continuously without the 
temperature rising more than forty-five 
degrees centigrade; and 8,250 kilowatts 
for three hours, without a rise of more 
than fifty-five degrees centigrade. The 
peripheral speed of the rotating surface 
of this machine is nearly 15,000 feet per 
minute. Under such conditions of speed 
the centrifugal force assumes a tremend- 
ous magnitude, and the careful distribu- 
tion and calculation of the stresses and 
strains in the different members of the ro- 
tating magnetic field become a matter of 
the utmost importance. An investigation 
conducted by the author some time ago 
showed that the stresses are a maximum 
on the inside boundary of the armature 
dises. The structure of the rotating field 
consists of ten nickel-steel forgings pressed 
on a nickel-steel shaft. In order to obtain 
good permeability and good mechanical 
strength, the alloy contained from three 
to five per cent of nickel. Its lowest 
elastic limit is 50,000 pounds per square 
inch, and its ultimate strength 80,000 
pounds. The highest stress of the rotating 
element in this case does not exceed 
15,000 pounds per square inch, so that at 
abnormal speeds the lowest factor of 
safety is almost five and one-half. The 
difficult problem of fastening the field 


windings securely was met by construct- 


ing these windings of flat copper strips, 
wound on specially designed formers. 
These coils are lodged in regular slots 


milled into the nickel-steel discs, and are 
held in place by retaining-wedges made 
from Parsons manganese bronze. The 
end connections of the field coils rest 
against nickel-steel end-rings. The elec- 
trical efficiency of this generator, as ob- 
tained from tests, is 94.4 per cent on one- 
quarter load; 97 per cent at one-half load; 
97.9 per cent at three-quarter load; 
98.3 per cent at full load; 98.5 per 


cent at one and one-quarter load; and 98.6 ` 


per cent at one and one-half load. The 
regulation of the generator at full load 
and 100 per cent power-factor is seven 
and one-half per cent. Another question 
of great importance in the design and 
operation of the high-speed, revolving- 
field generators is created by the tendency 
toward vibration. By carefully studying 
the problem and choosing such dimensions 
of the shaft of the machine as will corre- 
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spond to a natural vibration of the rotat- 
ing element, as much different as possible 
from the period of vibration produced by 
unbalancing at the normal rotative speed, 
it is possible to obtain safe and steady 
operation without fear of vibration.— 
L’lectrical Age (New York), November. 


Chicago Electrical Show. 

It is announced that more than one- 
half of the available floor space in the 
Coliseum, Chicago, Ill., has already been 
contracted for for exhibition purposes at 
the electrical exhibition to be held from 
January 15 to January 27, 1906. Three 
thousand square feet are allotted to the 
schools and colleges throughout the Mid- 
dle West having technical departments, 
and each school will display some novel 
test or demonstration. This department 
of the electrical show will be in charge 
of Dr. Henry Crew, professor of physics 
at Northwestern University; Clarence E. 
Freeman, professor of electrical engincer- 
ing at Armour Institute; Charles H. 
Smith, editor of School Science and 
Mathematics; R. A. Milliken, of the Uni- 
versity of Chicago, and Professor P. R. 
Woodworth, head of the technical depart- 
ment of Lewis Institute. 

During the exposition there will be sev- 
eral conventions in Chicago, including 
those of the Northwestern Electrical Asso- 
ciation and the Electrical Salesmen’s As- 
sociation. 

The 200th anniversary of the birth of 
Benjamin Franklin—January 17—will be 
devoted to special features. 

Among the companies contracting for 
space, in addition to the sixty-two an- 
nounced quite recently, are the following: 
Electric Launch Company, D. B. South- 
ard, H. A. Petersen Manufacturing Com- 
pany, John A. Roebling’s Sons Company, 
American Electric Sign Company, Chicago 
Compound Battery Company, American 
Circular Loom Company and the Nunges- 
ser Electric Battery Company. 


The New York Electrical Show. 

Among the features of the electrical 
show to be held at Madison Square Gar- 
den, New York city, December 12-23. 
will be a wireless bulletin service which 
will be maintained in the Garden through- 
out the exhibition. News items and hap- 
penings on the various steamships equipped 
with the De Forest wireless apparatus will 
be transmitted from the exhibit to the 
surrounding cities. Among the wireless 
apparatus to be shown will be the mechan- 
isms used in the Japanese-Russian war, 
and demonstrations will be made of the 
apparatus now in use on the American 
merchantmen and battleships. 

The exhibit will include an electric au- 
tomobile equipped with sending and re- 
ceiving wireless apparatus. These cars 
have been used for reporting sporting 
events, and are intended for this purpose, 
as well as for army use. 
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The Mechanical Equipment of the Hotel Gotham. 


A Modern Hotel Equipped with Electricity for Illumination and the Driving of Auxiliaries. 


T the southwest corner of Fifty-fifth 
street and Fifth avenue, New York 
city, there has been erected, at a 
cost of about $3,000,000, a modern hotel 
designated as the Gotham. Catering to a 
fashionable patronage, the appointments 
have been laid out with the idea of secur- 
ing the greatest possible comfort, in addi- 
tion to eesthetic embellishment. The 
hotel is equipped with its own electrical 
and mechanical installation, the apparatus 
in this case being particularly compact 
and self-contained. The building is of 
fireproof construction throughout, twenty- 
one stories high, and all of the main power 
equipment is arranged in the basement of 
the building. 

A plan of the basement is shown here- 
with, from which it will be easy to follow 
the general scheme of arrangements. Coal 
is delivered to the bunkers through several 
chutes from the Fifty-fifth street side, 
and from these bunkers the fuel is con- 
veyed on an industrial railway to the 
front of the furnaces, where it is manually 
delivered to the boilers. Bogie trucks are 
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also run on this railway, which convey 
the ashes in cans from the ash-pits to a 
switch located in the northwest corner of 
the basement, and from this point the 
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Firry-FIFTH STREET ENTRANCE, HOTEL 
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cans are lifted by a hoist to the sidewalk 
and emptied into carts. 

Five 200-horse-power boilers of the 
Manning type supply steam at 100 pounds 
pressure, with a back pressure of three 
pounds. The boilers are connected by 
seven-inch bends to a twelve-inch header, 
which runs the entire length of the boiler. 
room. Connected at right angles to this 
header is a twelve-inch, high-pressure 
steam main, which runs into the engine 
room and supplies the engines and ele- 
vator pumps. Leaving the engine room, 
the high-pressure main continues as a 
six-inch main for feeding the auxiliary 
apparatus. The large main and header 
are, fitted with valves, so that any boiler 
may be isolated, and, in addition, a six- 
inch gate valve is provided where the high- 
pressure main changes from a twelve-inch 
to a six-inch line. From the six-inch 
main line feeding the auxiliary apparatus, 
a four-inch branch is taken off, which con- 
nects through a two-inch by-pass with the 
exhaust pipe. A Ford pressure-reducing 
valve, receiving a pressure of 100 pounds, 
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and delivering a pressure of forty pounds, 
is introduced into the four-inch main, 
this valve being provided with a by-pass. 

There are two horizontal feed-water 
heaters of the seamless brass water-tube 
type, each of 300-horse-power rating. The 
exhaust steam comes in at the tcp, and 
there are drip connections at the bottom 
and a supplementary high-pressure steam 
connection. 

Branches are run from the main to 
each of the steam pumps, and to each 
of the electric generating sets. These are 
six inches in diameter, and each branch 
is equipped with a valve close to the main 
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plates, water-trays, flanges, manholes and 
water columns. There is a twelve-inch 
steam inlet, and on the four-inch return 
there are two-inch drainage outlets and 
standard manholes. The by-pass is ar- 
ranged across the top of the tank, fitted 
with gate valves. 

From the muffler tank the exhaust ex- 
tends to the bottom of the exhaust reser- 
voir, with a drop leg. A twelve-inch 
supply pipe is connected to this line, feed- 
ing two branches to the two feed-water 
heaters, and one branch with a flange-con- 
nection to the header of the refrigerating 
system generators. All steam risers are 
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ernor controlling the two boiler feed 
pumps. The oil drips from the engines 
and pumps are caught up and conveyed 
through a one and one-half-inch drip main 
running beside the exhaust pipe. This 
drip main is enlarged to two inches at the 
muffler tank, and a branch leads into the 
oil chamber and into the return chamber 
of the muffler tank. At the twentieth 
floor there are T and gate valves for the 
heating system, back-pressure valves and 
the exhaust head. 


There is a two and one-half-inch blow- 
off for each boiler, emptying into a three- 
inch main. 
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and with a throttling valve at the engine. 
The piping of the boiler feed pumps is 
crose-connected for both generator and 
hand control. The main exhaust pipe is 
located in a trench in the engine room, 
and is twelve inches in diameter. This 
rises with a long bend beside the muffler 
tank. This muffler tank is of special con- 
struction, containing the muffler, grease 
extractor, return tank and = feed-water 
heater connections on the Baldwin svs- 
It is fitted with diaphragm, baffle- 


tem. 


equipped with expansion joints on the 
ninth floor, two elbows, two twelve-foot 
lengths of pipe, and a return bend. The 
risers are clamped in the basement and at 
the fourth and fourteenth floors only. 
All of the pipes are covered with eighty- 
five per cent magnesia covering, with can- 
vas jackets and Russia iron bands. Each 
steam outlet is equipped with Reliance 
safety water columns with combined high 
and low-pressure alarm. There is also 
a one and one-half-inch Ford pipe gov- 


The boiler feed-water is taken from the 
city mains. A four-inch main runs from 
the return chamber through a pump gov- 
ernor to the boiler feed pumps, and a 
four-inch main is connected with the suc- 
tion tank. The sump pumps are connected 
with suctions running to the blow-off tank. 

The four generating sets are located in 
the engine room. The generators are all 
ecompound-wound machines, built by the 
Sprague Electrie Company. Three of 
these are of 160 kilowatts capacity, and 
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one is of seventy-five kilowatts capacity. 
Direct current is generated at 240 volts 
potential. Direct-connected, non-condens- 
ing engines, built by the Ball Engine Com- 
pany, drive the generators. The light and 
power service is operated on a two-wire, 
225-volt system. 

A polished white Italian marble switch- 
board made up of five panels enclosed in 
a bronze frame and built by the Crouse- 
Hinds Company, Syracuse, N. Y., is lo- 
cated in the engine room. The back is 
encased in a screen, and all connections are 
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recording wattmeters, two rheostat handles 
for the generator rheostats on the back 
of the board, two ammeters and one volt- 
meter. A multiple voltmeter is provided 
as a ground detector. The switchboard is 
also equipped with a clock and with a high- 
pressure steam gauge up to 150 pounds, 
intermediate to 100 pounds. There is 
also a low-pressure steam gauge reading 
to fifteen pounds. There is an air-press- 
ure gauge reading to 300 pounds, and a 
similar air-pressure gauge reading to 150 
pounds. All of the circuits are controlled 
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and serving rooms, storage rooms, and 
the machinery. The public division 
will include the café, restaurant, ballroom, 
palm garden and other similar depart- 
ments of the hotel. Cluster fixtures are 
used in the kitchen and serving rooms, 
supplemented by drops, and the engine 
room, boiler house, pump room and ma- 
chinery rooms are also lighted by drops 
and ceiling clusters. The lighting of the 
public portion is carried out on elaborate 
lines, and many novelties and interesting 
features are introduced in this division. 


A VIEW IN'THE ENGINE Room OF THE,HOTEL GotHaM, NEW YORK CITY. 


carried out through copper buses to a pull- 
off box running the entire length of the top 
of the switchboard. As may be seen from 
the illustration, the layout of the board is 
as follows: panel No. 1, distributing 
switches; panel No. 2 and panel No. 3, 
generator panels; panel No. 4 and panel 
No. 5 are for service switches. The two 
generator panels,each contains two double- 
pole cireuit-breakers, two single-pole knife 
switches for the equalizer connections, two 


by “I-T-E” circuit-breakers, with the ex- 
ception of a few small fifty-ampere 
switches. 

The wiring system of the hotel is prac- 
tically arranged in three divisions. There 
is a working or service division, a public 
division and the apartment or bedroom di- 
vision. The apartment division takes in 
practically everything above the first or 
second floor, the basement and cellar be- 
ing devoted to service, including kitchen 


Candelabra and miniature lamps figure 
very largely in the ornamentation of the 
ballroom and the café, and the restaurant 
is embellished with ceiling and bracket 
fixtures, supplemented by individual lights 
for the tables. -Attachment plugs are 
provided for the individual lights in the 
restaurant. There are something like 
6,000 incandescent lamps, the greater por- 
tion of these being of sixteen candle-power. 
For the miniature lamps, and some of the 
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individual lamps, smaller candle-power 
lamps are used. 

The motors for the auxiliary equipment 
were supplied by the Sprague Electric 
Company, and portions of the installation 
may be understood from the accompanying 
illustrations. The mangle is driven by a 
three-horse-power, compound-wound motor, 
and there are four washing machines, each 
driven by a one-horse-power shunt motor. 
There are three wringers, each driven by 
a one-horse-power shunt motor. There is 
a five-horse-power shunt motor driving a 


~~ 
e — 
n “. 5 
r ” 
r pe 
1 A } f 
: 
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3—HovusE AND FIRE Pumps. 


group of machines for doing laundry 
work. In the kitchen there are a two and 
one-half-horse-power motor running a 
freezer, a two and one-half-horse-power 
ice saw and chopper and a one-half-horse- 
power General Electric meat chopper. 
There is also a one-half-horse-power motor 
on the silver-buffing machine, and a one- 
half-horse-power Thomson-Houston motor 
connected to the dish-washer. 

Two three-stage centrifugal pumps are 
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driven by forty-horse-power Sprague mo- 
tors. There are two two-stage centrifugal 
pumps driven by twenty-horse-power 
Sprague motors. The three-stage pumps 
have a capacity of 200 gallons per minute 
against 150 pounds pressure, and the two- 
stage pumps have a capacity of 170 gal- 
lons per minute against 100 pounds press- 
ure. There are two Lawrence centrifugal 
pumps with a capacity of 100 gallons per 
minute against a twelve-inch head, each 
driven by a three-horse-power, direct-con- 
nected motor. 
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The fan equipment of the hotel for 
ventilating and other purposes is note- 
worthy. There are seven forty-two-inch 
cone fans running at 150 revolutions per 
minute, each driven by a one-horse-power 
motor. There are two ninety-inch ex- 
haust fans, running at 120 revolutions per 
minute, with four-horse-power motors. 
There is one seventy-inch fan running 
at 135 revolutions per minute, equipped 
with a three-horse-power motor. There 


1—MOTOR-DRIVEN EXTRACTOR. 
4—MOTOR-DRIVEN WASHER. 
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are four sixty-inch fans running at 200 
revolutions per minute, equipped with two- 
horse-power motors; one fifty-inch and 
one forty-eight-inch fan running at 500 
revolutions per minute, driven by one- 
horse-power motors; two twenty-four-inch 
fans, running at 500 revolutions per min- 
ute, equipped with a one-half-horse-power 
motor, and two eighteen-inch fans running 
at 500 revolutions per minute, driven by 
one-quarter-horse-power-motor. All of the 
wiring for light and power, call-bells and 
telephones, is enclosed in “Loricated” con- 


2— Vacuum CLEANING MACHINES. 


duit. The panel-boards for the distribu- 
tion circuits are of three-quarter-inch 
white marble, encased in iron boxes pro- 
vided with lugs for the attachment of the 
face panels and doors. 

The electrical fixtures were supplied by 
E. F. Caldwell & Company, and the bath- 
rooms are equipped with 325 Simplex 
Electrical Heating Company’s electrical 
curling-iron heaters. The watchman’s 
clock apparatus was supplied by the K. 
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Howard Clock Company. The elevators 
are of the standard Plunger Elevator Com- 
pany’s make. There are four elevators 
running to the top of the house, and one 
running to the ballroom. There are five 
service elevators made by the Burdette- 
Roundtree Company. 

The vacuum cleaning apparatus is 
driven by two five-horse4power motors. 
The air line is taken off from standards 
on the various floors, and the suction ap- 
paratus simply moved about from place to 
place, as required. 

In the ornate cornice at the upper part 
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tilled water tank eight feet by two feet. 
In the cellar there is a house tank with 
a suction of 21,800 gallons. There is a 
blow-off tank with a capacity of 4,200 
gallons, and a distilled water tank with a 
capacity of 3,000 gallons. The elevator 
pressure tanks are eighteen feet by four 
feet, and six feet high. ‘There are six 
of these elevator pressure tanks. The in- 
termediate house-pressure tank is round in 
form and is ten feet high by six feet in 
diameter. The 350-pound air-pressure 
tank is eight feet high and thirty inches 
in diameter, The 175-pound air-pressure 
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of the building there is a live-steam pipe, 
which is fitted with one-inch outlets at 
various points for melting the snow. On 
the roof of the house there are two house 
tanks, one of 7,500 gallons capacity, and 
one of 3,600 gallons capacity. The ele- 
vator suction tank has a capacity of 7,600 
gallons. The cold-water tank has a ca- 
pacity of 800 gallons. There is a brine 
tank eight feet by two feet, and a dis- 


tank is nine feet high by thirty-six inches 
in diameter. There is also one drip tank 
three feet high by four feet in diameter, 
and a sewage tank eight feet by eight 
feet by five feet. 

The building was erected by the general 


contractors, the General Building and | 


Construction Company, of New York, 
which is also part owner of the hotel. 
The electrical work was under the di- 
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rection of the Contractors’ Electrical Com- 
pany, of Brooklyn, N. Y. The Baldwin 
Engineering Company, of New York, was 
the contractor for the steam and heating 
equipment. i 


National Conference on Standard 
Electrical Rules. 

The third general meeting of the 
National Conference on Standard Elec- 
trical Rules was held at the Edison Au- 
ditorium, No. 44 West Twenty-seventh 
street, New York city, on the afternoon of 
Monday, December 4. This conference 
was first organized in 1896, when the first 
meeting was held in New York city. It 
consists of delegates from the national 
associations interested in electrical mat- 
ters, who form the active membership. 
Associate members are admitted from 
operating and manufacturing electrical 
concerns. The second meeting of the con- 
ference was held in Boston, April 21, 1905. 
At this time it was decided that the con- 
ference could be best kept in efficient con- 
dition if meetings were held yearly, and 
it was deemed desirable that they should 
be held about the time of the annual meet- 
ing of the Underwriter? National Elec- 
tric Association, at which time changes 
in the National Code are considered. 

The third meeting was called to order 
at 2.30 P. M. by President W. J. Hammer. 
The first matter to come before the meet- 
ing was the report of the secretary and 
treasurer, Mr. C. J. H. Woodbury, who 
stated that after all bills had been paid, 
there was a balance on hand of about 
thirty-eight dollars. The conference then 
took up the consideration of a constitution 
and by-laws presented by a special commit- 
tee. These seemed desirable, since the 
conference intended now to hold yearly 
meetings. The constitution was adopted 
with a few amendments. It defines the 
objects of the conference, and states that 
active members shall be delegates from the 
national associations interested in elec- 
trical matters, and associate members, as 
previously defined, appointed by manu- 
facturing and operating companies. The 
dues were fixed at $20 a year, and it was 
decided that a meeting should be called 
annually about the time of the meeting 
of the Underwriter? National Electric 
Association, and that the executive com- 
mittee, which is made up of all active 
members, should call special meetings 
whenever it was thought desirable. This 
decision was only reached after some dis- 
cussion, a number of those present believ- 
ing that the authority of the conference 
would be best maintained if matters of 
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less importance were left to the executive 
committee, and that a general meeting be 
called only when something of especial im- 
portance had come up. It is questioned 
also whether the conference should meet 
before or after the meeting of the Under- 
writers’ National Electric Association. 
Should the conference meet before, it 
would act as an advisory body, but would 
have to consider all changes in the code 
which had been proposed. If, on the other 
hand, it met after the Underwriters’ asso- 
ciation, it would then be too late for it 
to effect any immediate change in the 
code. It was pointed out that the sug- 
gested changes were generally made by 
one or two persons, and that but few of 
them are adopted. 

The executive committee nominated 
officers as follows: president, W. H. Blood, 
Jr., Seattle Electric Company, Seattle, 
Wash.; secretary and treasurer, C. J. H. 
Woodbury, American Telephone and Tele- 
graph Company, Boston, Mass. These 
gentlemen were elected. 

During the meeting a number of mat- 
ters were discussed pertaining to the re- 
lations of the underwriters and operating 
electrical companies. A resolution was 
adopted calling the attention of the un- 
derwriters to the undesirable prominence 
some think is given to its published list 
of fires. It was asked that some method 
be found for overcoming this. This 
produced a somewhat extended discus- 
sion of the relative risks of various illu- 
minants. 

The following important resolutions 
were adopted : 


“Resolved, That it is the sense of this 
conference that the grounding of low- 
tension secondary alternating-current sys- 
tems be strongly recommended in all cases 
wherever reliable grounding connections 
can be secured. 

“Resolved, That in cases of three-wire 
systems with grounded neutral, solid con- 
nection, without fuse, be permitted on the 
neutral wire. 

“Resolved, That it is the sense of this 
conference that the grounding of second- 
arv alternating-current systems inside of 
buildings on water-pipes, provided such 
connection 1s made at nearest point to 
cellar wall on- water-pipe, and outside 
of meter, is not only safe, but places no 
additional burden or menace upon such 
water-pipes.” 

A graceful action was taken by this 
conference in asking Mr. Hammer, the 
retiring president, to remain a member of 
the conference, and resolutions were 
adopted expressing appreciation of his 
past work and thanking him for his un- 
tiring efforts in behalf of the interests 
of the conference. 
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THE REALIZATION OF IDEALS IN 
INDUSTRIAL ENGINEERING.: 


BY H. F. J. PORTER. 


1. In the specialization process evolved 
by the severe competition in the industrial 
world during the past half century, en- 
gineering has possibly suffered as much 
cleavage as any of the other professions. 
Our section of mechanical engineering 
was one of the earliest results of this ac- 
tion, and through the fostering influence 
of the technical school which came into 
existence almost simultaneously, it pros- 
pered and rapidly assumed characteristic 
features which were readily distinguish- 
able. Seeming to include the essentials 
required by manufacturing industry, which 
was steadily growing and at the same time 
becoming continuously diversified, this 
section in turn responded to the pressure 
of the refining process yielding many sub- 
divisions. 

2. One of the most recent of the lat- 
ter developments has been accorded con- 
siderable attention by this society at its 
recent meetings, although as its scope and 
limitations have not as yet had time to 
become defined it does not seem to have 
reached: an exact status. Its adherents 
therefore responding to their individual 
preferences or qualifications gained by 
personal experience have individually as- 
sumed titles illustrative of the line of their 
immediate practice, such as industrial, 
commercial, organizing, manufacturing, 
production, and modernizing engineers. 
The “Engineering Index” classifies litera- 
ture written by these men under the 
caption of industrial economy. Colleges 
have established departments intended 
and destined to embrace the fundamental 
principles of the new profession under 
the name of schools of commerce. 

3. Some of the experts in this field de- 
vote their attention to perfecting office 
and accounting systems and making 
methods of organization and management 
more efficient, while others are engaged 
in the refinement of processes of manu- 
facture and shop practice in order to 
simplify and increase production and re- 
duce its cost; and inasmuch as office and 
shop are very intimately related these 
lines of work frequently cross and over- 
lap each other. 

4. These men are doing work as to the 
necessity of which there is no question. 
They have come into existence in response 
to an urgent demand and the efficacy of 
their work in mecting it is evident wher- 
ever it is performed. Their efforts are 
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directed toward the scientific study of 
problems in office and shop practice, the 
economic value of which has been hereto- 
fore overlooked. There is as yet no book 
which treats of the whole field of their 
activity although there are many mono- 
graphs covering the special features of 
their practice. There is, however, in these 
latter writings an acknowledgment of 
the basic fact that, to secure the ulti- 
mate efficiency of the working organiza- 
tions in both office and shop, the human 
element in each must be accorded recogni- 
tion. 

5. It is this feature of the broad field 
of what I shall here term industrial en- 
gineering that I desire to bring to the 
attention of the society in this paper, 
and I do not think the subject has been 
referred to except parenthetically at any 
previous meeting. We have insensibly 
drifted away from the patriarchal system 
of management which existed as late as 
twenty-five or thirty years ago, in which 
the owner of a shop was manager, super- 
intendent and workman. who knew little 
about shop organization, but associated 
with his men on intimate and cordial 
terms. As manufacturing plants have 
grown in size and the workmen have dif- 
ferentiated their trades, a type of military 
organization has gradually developed in 
the shops in which the manager, superin- 
tendent and foremen are officers who in- 
stead of being expected to take part in 
turning out the product of the plant are, 
on the contrary, experts in shop manage- 
ment, and see that the machine of which 
the workmen are parts is kept in proper 
working order. In this way the old per- 
sonal touch between master and men 
(which terms still adhere in English 
shops) has disappeared entirely. But 
human nature has not changed. That 
element still exsists in the organization, 
and if the full strength of the latter is 
to be secured it must be accorded recog- 
nition. The writers above mentioned sav 
that no matter how perfect may be an 
accounting system, if it is carelessly or 
unintelligently applied it becomes worse 
than worthless because it will be mislead- 
ing in its results; that no matter how 
perfectly suited to their purpoze the ma- 
chines or efficient in quality or shape the 
cutting tools, unless they are skilfully 
manipulated the product will be unsatis- 
factory, and so in either case the outcome 
of an enterprise possessing mediocre 
talent in its working forces will be 
jeopardized. In order then to ensure à 
successful issue to a manufacturing ven- 
ture we must Jook hevond the mechanical 
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assets to the qualifications for efticient 
service possessed by the organization of 
supervisors, clerks and operatives; and it 
will be found that the measure of success 
attained will be determined by the stand- 
ard of excellence of these qualifications. 
6. I do not wish, however, to be under- 
stood as underrating the value of a high 
grade mechanical equipment, for if suc- 
cess 1s to be attained the equipment must 
be the best of its kind for the purpose. 
But I do wish to emphasize the greater 
necessity of possessing as highly etücient 
an organization as can be secured; for a 


capable organization can make the best of- 


a poor equipment and produce good re- 
sults, whereas an incapable organization 
will not only fail to make a fine equip- 
ment productive of good work but prob- 
ably in a short time will destroy the equip- 
ment itself. 

7. In his paper on shop management, 
presented at the Saratoga meeting in June, 
1903, Mr. Fred W. Taylor quotes the at- 
titude on this point taken by Mr. Car- 
negie, whom he designates as having been 
one of the most successful manufacturers 
of this country, and therefore to be con- 
sidered as an authority on organization 
and management. Mr. Carnegie, when 
asked by a number of financiers whether 
he thought that the difference between 
one style of organization and another 
amounted to much, providing the com- 
pany had an up-to-date plant properly 
located, said in effect that should some 
great catastrophe destroy all of his mills 
but spare his organization, which had re- 
quired many years to perfect, he might 
be imconvenienced temporarily but that 
he could depend upon his organization to 
reestablish his business. If, however, he 
should lose his organization, even if his 
mills which were the best in existence were 
left intact, he would not have time nor 
strength to rehabilitate himself in the 
business world. Just as we have, for in- 
stance, recently seen it demonstrated that 
opposing armies and navies may have ex- 
actly the same guns, but that the side 
which has behind those guns the men of 
superior physique, character, intelligence 
and skill will win the battle, so also it 
has been proven that it is not the tool 
that determines either the quantity or 
quality of product, but the qualifications 
for efficiency possessed by the man behind 
the tool who controls and directs it. 

8. The lesson taught generally by the 
foremost enterprises of the day, in their 
respective industries, is that their success 
has been largely due to the efficiency of 
their working forces. Thus in recent 
years the importance of possessing a high 


ELECTRICAL REVIEW 


grade organization has unpressed itself 
more and more upon the mind of the 
business manager, so that at the present 
time this possession is considered, by those 
who are most competent to judge, by far 
the most valuable of all commercial assets. 

9. Considering for a moment the func- 
tions of the organization, together with its 
circumscribing limitations, it must be 
recognized initially that if one man 
autocratically dominates it its scope of ex- 
pansion can never be any greater than 
what he can himself devise. Also that 
the character of work which may be re- 
alized from the organization as a whole 
will be no better than can be produced 
by the individuals that compose it. 

If honest workmanship is desired, 
honest workers will be necessary for its 
accomplishment; if quantity of output is 
expected, skill and enthusiastic devotion 
to duty must be possessed by the opera- 
tives; if improvement in processes and 
perfection of product are to be hoped for, 
the workers must have intelligence and 
be given suitable opportunities for its 
expression ; if the organization es a whole 
is expected to grow, not only in size but 
in strength and character, facilities must 
be offered for the improvement of the in- 
dividuals and inducements made for tak- 
ing advantage of them; if untiring aggres- 
siveness against competition is desired, 
absolute confidence in the enterprise and 
its product will have to be developed in the 
organization, and if harmonious coopera- 
tion between departments and manage- 
ment is to be effected, a spirit of mutual 
helpfulness must be imbued in the indi- 
viduals comprising them respectively. 

What then are the qualifications with 
which a high grade organization should 
be endowed in order to attain a high 
standard of efficiency? Inasmuch as, after 
all, an organization is but a collection of 
human beings, it stands to reason that if 
as an entity it is to be of high grade 
the units of which it is composed must 
also be of that grade. As, however, no 
two organizations are governed in their 
formation by similar conditions, each case 
presents a problem sut generis for the 
manager to solve, but every case will be 
found ultimately to consist in a study of 
human nature in its many phases, and 
this, we have been told, “is the proper 
study of mankind.” 

10. The attributes which human beings 
possess in common fall into three classes, 
viz.: physical, moral and mental. Those 
belonging to one or another of these 
classes may predominate in men follow- 
ing different pursuits in life, but in any 
manufacturing enterprise it is evident 
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that the physical attributes are the most 
unportant. No matter bow moral or in- 
teliectual a man may be, if he is a weak- 
ling, if he has not health, he can not be 
an etlicient part of an active organization. 
First of all, therefore, the members of 
the organization must have health, they 
must be strong and vigorous. 

11. Next he must be of high character, 
for no matter how healthy or intelligent 
a nian may be if he is immoral, t. e., if 
he is dissipated, if his time outside of his 
working hours is given over to intemper- 
ance, gambling, or other forms of vice, 
his condition, physically and mentally, 
while at work can not be such as to 
qualify him as an efficient member of a 
high grade organization. His physical 
and mental powers are gradually affected, 
his sense of responsibility weakens, he 
becomes irregular in attendance, careless 
in attention to his duties, and can not be 
depended upon. 

12. And, finally, it is evident that given 
a man of good physique and strong char- 
acter, the higher his intelligence and skill 
in the direction of his duties the better 
qualified he will be to accomplish his 
daily tasks, but it is also evident from the 
preceding considerations that important 
as are these latter qualifications they 
must be subordinate to the other two and 
considered last in relative importance. 

13. Now, I claim that the ordinary 
system of management in selecting and 
maintaining an organization, reverses the 
order in which the value of these qualifi- 
cations for membership is estimated. 

The questions usually asked an appli- 
cant for employment are: 

First. Have you had a college educa- 
tion? 

Second. What has been your practical 
experience? ` 

Third. Have you ever been discharged ? 
If so, what for? 

Fourth. Give a list of people for whom 
you have worked. 

Occasionally: are you a drinking man? 

But the self-estimate of what constitutes 
a drinking man-makes the answer of little 
worth, and scarcely any interest is aroused 
by the amount of evasion displayed by the 
applicant. 

14. Now, although we have seen that 
the human asset is of greater importance 
in an industrial enterprise than its me- 
chanical possessions, I think I can safely 
say that infinitely more pains are taken in 
obtaining a machine or tool, to see that 
it is covered by detailed specifications and 
inspected during construction and before 
acceptance than is given to securing the 
man who will be put in charge of it and 
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held accountable for results from it after- 
ward. Experts from at least one depart- 
ment and frequently from several are 
consulted, and much time and thought 
are devoted to the consideration of the 
machine, and after it has been secured 
and becomes a listed possession consider- 
able care is devoted to lessening its subse- 
quent depreciation ardit is never discarded 
without protracted debate and calculation. 
On the other hand, we rarely hear of a 
recognized labor or employment depart- 
ment in a shop, and when there is one 
it is seldom intelliyeptly administered. 
Usually little care is taken in the selection 
of the men, and no thought is given to 
their improvement during their time of 
service. They are taken on and laid off 
without a thought of consideration for 
their welfare or convenience, and they 
frequently live with a sword of Damocles 
hanging over them, continuously expect- 
ing on any pay-day to find their discharge 
ticket in their envelope. No men can 
work at their best etticiency under these 
conditions. 

15. Now there is one marked difference 
between machines and the men who 
operate them which should be noted here. 
Machines, no matter how well they may 
be cared for, depreciate from five to ten 
per cent per year owing to the advent of 
other and improved machines, while men, 
if they are properly cared for, may appre- 
ciate in value several hundred per cent 
in the same time. Yet I maintain that 
as a general rule machines and tools are 
nurtured, fostered and preserved long 
after their period of usefulness has ex- 


pired, while the permanency of service. 


of the men of the organization who 
operate them receives comparatively no 
consideration whatever. It can not be ex- 
pected that the men of an organization 
will show any spontaneous enthusiasm for 
interest in or loyalty to a management 
that openly displays so little interest in 
their welfare. 

16. I think these statements are facts 
based on the aphorism that the exception 
proves the rule. For there are exceptions 
so conspicuous as to make the rank and 
file of manufacturing concerns in this re- 
gard seem commonplace. 

17. I do not, however, wish to find fault 
with the care which is generally taken in 
the selection and preservation of equip- 
ment, nor do I wish to be considered as 
casting reflections upon the lack of con- 
sideration for the men that has existed 
in the past. 

18. Our ideas about the treatment of 
men by those in authority have undergone 
a vast change in the past few years. We 
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are, for instance, only now beginning to 
realize that it pays better to educate our 
criminals than to keep them in solitary 
confinement, and our state money is being 
directed toward making our penal in- 
stitutions places where the inmates will 
recelVe MstrucWlon anu be susrouDued vy 
luituences which will make tnem govu 
cluizeDs alter incarceration instead ol im- 
pusing punishinent upon them for the use- 
iess Object of satislying revenge, which 
treatment having been Lound to develop 
resentment tends to increase rather than 
aiminish the criminal proclivity. 

19. Huxley says: ‘there are two op- 
posing methods at work in the government 
of the world, respectively, the ethical anu 
the cosmic. The practice of that which 
is ethically best involves a course of con- 
auct which in ali respects 1s Opposed to 
that which leads to success in the cosmic 
struggle for existence. 1n place of thrust- 
ing aside or treading down all opposition 
it requires that the individual shall not 
merely respect but help bis fellows. its 
influence is therefore wirected not so much 
to the survival of the fittest, but the fit- 
ting of as many as possible to survive.” 

20. The tendency of the times now is 
directed away from the cosmic and 
toward the ethical method of manage- 
ment in industrial and commercial affairs. 
We are beginning to realize that no suc- 
cess counts which is obtained at the ex- 
pense of others. That no triumph is a real 
one which is attained by pulling others 
down or by keeping them down. In fact, 
that no life is worth very much which 
does not consider the welfare of others. 
The United States government for the first 
time at any industrial exposition exhibited 
at St. Louis last year a large number of 
photographs and pamphlets descriptive 
of methods of industrial betterment adopt- 
ed by leading manufacturing concerns in 
this country, thus showing the present 
trend of thought in this direction. The 
United States bureau of labor in its re- 
port of 1904 dwells especially on the in- 
crease in the number of concerns which 
have taken this advanced stand. Teachers 
of political economy in colleges, leading 
clergymen, lawyers, statesmen everywhere 
are advocating the adoption of ethical 
principles in business dealings. President 
Roosevelt voices this sentiment in his 
advocacy of giving the other fellow “the 
square deal,’ which after all is only a 
modern way of expressing the golden rule 
which political and social economists all 
say is the most practical rule of life ever 
enunciated. 

21. The study of cause and effect in 
the example set by those concerns which 
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have applied these principles has demon- 
strated that they pay in a financial way. 
This latter fact comes as a surprise to 
many, but so also did the fact that model 
tchement-houses pay better ın the long 
run than those of the old type. ‘Lhat 
establishments Which have adopted these 
meus are ContinuIDY to apply them anu 
are vXleDulLy tuer application 1s sigun- 
cant tnat they are pleased with their re- 
sults. Un these general principles is 
founded the work which is the function 
of many industrial and civic betterment 
associations ın this country and abroad. 
One ot these, the Institute of Social 
Service, established in New York in 1898, 
collaborates with similar institutions in 
the principal countries of Kurope and in 
Japan and keeps on tile photographs, 
drawings, pamphlets and books, illus- 
trating and describing schemes of in- 
dustrial betterment, plans of industrial 
villages, improved housings for em- 
ployés, methods of heating, ventilating 
and lighting shops, means of preserving 
health in unwholesome occupations, meth- 
ods of preventing accidents by machinery 
and all cognate subjects. The failures as 
well as the successes are exhibited as 
warnings and examples respectively. 

22. The National Civic Federation has 
established local industrial betterment 
branches about the country with the ob- 
ject of encouraging manufacturing con- 
cerns to adopt the most approved methods 
of organization and management in the 
hope of bringing about a better feeling be- 
tween employer and employé. An effort 
in this latter direction must be at the 
foundation of every individual movement 
on the part of any manufacturing con- 
cern which desires to advance along 
modern lines. It is only reasonable to 
suppose that if employer and employé 
work together for a common end the 
enterprise will pay better than if each 
works for his own interest simply with 
the full persuasion that the other is try- 
ing to get out of him all he can. Co- 
operation must supplant antagonism to 
secure a full meed of success. So also 
of two competing concerns that one which 
gains the closest cooperation of its work- 
ing organization, other things being equal, 
will have just that much advantage in its 
race for supremacy. The same law will 
govern the commercial supremacy of na- 
tions. | 

23. Mr. Alfred Moseley, a rich philan- 
thropist of England, exercised over the 
threatened commercial supremacy of his 
country by our industrial advance, 
brought here in 1902 over twenty labor- 
leaders of different industries to investi- 
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gate the difference between American and 
whyglish mdustrial practice. 

x4. His visits were naturally confined 
to the representative shops in the principal 
cities and his report stated that his obser- 
vations led him to note the superiority 
or our methous—first, of wage payment, 
largely by one or another of the merit 
systems, based on the principle that a 
certain portion of the factory space was 
occupied by each workman, that that space 
represented a certain amount of invested 
capital, and as the fixed charges on it 
were the same whether the workman did 
much or little, the more work he did the 
better it would be for the company, and if 
he was paid properly the better ıt woulu 
be for him; second, of encourayemenc 
offered to develop the initiative of the 
workman and to get him to suggest im- 
provements by paying a premium on them ; 
and third, of having the individual work- 
man operate as many machines aa he 
could handle, and when new and more 
eflicient machines come on the market the 
scrapping of.the old ones, although they 
may be comparatively new. 

25. Mr. Carnegie has coined the happy 
simile that successful industry is a part- 
nership of labor, capital and brains; like 
a three-legged stool, the legs of which are 
of equal strength, no one superior to the 
other. And Mr. Moseley emphasized the 
advantage that we obtained in our works 
by encouraging the workmen to use their 
brains, and by developing and utilizing 
the enormous amount of expert knowledge 
possessed by the workmen, which was not 
only totally neglected in England but ab- 
solutely suppressed by the attitude of the 
foreman, who feared that their positions 
would be in jeopardy if a workman showed 
that he had any originality. 

26. But Mr. Moseley and his party did 
not have time to stray very far from the 
beaten path, and saw principally the large 
and representative and successful plants. 
There are thousands which have not as 
yet advanced to the state he has described. 

27. Influenced, however, by the example 


of the leaders in thought and action, many 


of the latter have recently experienced a 
change of sentiment and sought the co- 
operation of their employés. The change 
of attitude from one of mutual suspicion 
to one of mutual respect and confidence 
is not however effected either readily or 
rapidly. Traditions can uot be destroyed 
by a simple dictum. Misunderstandings 
occur in the transfer which delay or off- 
set the nroceedings. Some concerns have 
become discouraged and have discontinued 
the attempt; others, however, have suc- 
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ceeded and are proud of their achievement. 
here is a right way to go about it and 
there are many wrong ways. Care muse 
be taken that the right kind of people rep- 
resenting the management and the men 
are selected to accomplish the result. 

28. Alexander Hamilton said more than 
a century ago, “A government must be 
fitted to a nation much as a coat to the 
individual; and consequently what may be 
good at Philadelphia may be bad at Paris 
and ridiculed at St. Petersburgh.” Ximi- 
larly a system of shop management which 
is suited to one industrial enterprise 
may work only indifferently in another 
and be a complete failure in a third. 
This statement may seem to be trite 
and unnecessary, but 1 know from my 
own experience that as long as men are 
constituted as they are, and they have p.ob- 
ably not changeu much since the time of 
Hamilton, whenever unusual conditions 
develop in a shop unuer any form of 
management, suggestions as to remedies 
which have been successful elsewhere ae 
at once made by people who are weil- 
meaning, but have no knowledge of tae 
actual situation. ‘This is empirical, and 
Mr. Charles Francis Adams, of Boston, in 
a recent paper on industrial conference, 
says that “in these (industrial) matters 
elnpiracy is of all things to be shunned.” 
What is needed is a careful study by those 
whose knowledge of the conditions as they 
exist constitutes them as most competent 
to analyze the situation and deduce prop- 
er methods of procedure. 

29. In any manufacturing enterprise 
a standing committee on which both em- 
employés and management are represented, 
which meets at stated intervals, is an ex- 
cellent method of “getting together” those 
who are competent to act that each may 
see the other side of the shield and obtain 
the other’s point of view. 

30. There are frequent occasions aris- 
ing when the management is anxious to 
know what attitude the employés would 
take in case a change in policy is made. 
On the other hand, the employés from 
time to time wish to lay a request before 
the management. In either case some 
temporary device is usually resorted to to 
meet the occasion. When a standing com- 
mittee exits, however, a channel of com- 
munication is always open and each side 
keeps thoroughly in touch with the other 
on all matters of common interest. An 
honor system is thereby established 
among the employés and the disci- 
pline improves greatly. I have never 
failed to see a marked change come 
over the entire organization as it rose to 
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its responsibility as soon as the members 
telt that they were accorded recognition 
as rational beings and to be consulted on 
matters of common interest. Generally 
the rank and file of the working organiza- 
tion 1s considered in the same category as 
the privates in an army, they are not sup- 
posed to think but to do as some one above 
them has planned. The usual result, as 
might be expected, is that they do not 
use their brains for the benefit of the 
concern. 

31. All questions regarding systems of 
wage payments should come before the 
standing committee. The introduction of 
any of the various merit systems can be 
brought about in a shop with little dif- 
ficulty if the subject is intelligently dis- 
cussed by the committee in advance. In 
this country an appeal to reason is always 
accorded sympathetic reception, whereas 
the forcible application of a policy based 
on general assumptions meets with 
merited resistance. And I should say here 
that as all men work primarily for their 
support the wage question is the one which 
must be settled first and satisfactorily be- 
fore any schemes of industrial betterment 
can be effectively developed. Men work 
for wages, and will go where they can get 
the most pay. But of two concerns, each 
paying the same wage, the one which ex- 
tends the better treatment to its em- 
ployés will be favored by the applicants 
for employment and by judicious methods 
it can obtain the better class of help. 

32. Some work of common interest 
must be developed to engage the attention 
of the standing committee and the sub- 
committees which later may be appointed 
to handle details. The euggestion system 


. how so generally adopted by the foremost 


concerns is a good subject for the commit- 
tee to handle. This system develops in 
the operatives the power to observe, im- 
proves their capacity of initiative and in- 
spires their ambition. It has besides the 
great advantage of being in itself a pay- 
ing institution both to the employé and 
the company, when the latter pays well for 
valuable suggestions. A recent magazine 
article over the name of the welfare 
manager of the National Cash Register 
Company, which has probably gone into 
industrial betterment projects deeper than 
any concern in this country, says that this 
system will net his company the neat sum 
of $30,000 this year. 

33. This system may include sug- 
gestions from the employés regarding 
improvements in their own conditions of 
comfort and work. No one knows better 
than the workman himself if he is not 
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working under the most comfortable cir- 
cumstances, but he will naturally hesitate 
to complain. Yet every one knows that a 
man when comfortable can do better work 
than when he is uncomfortable, and 
should be given an opportunity to express 
himself regarding his condition. 

34. The system should also include sug- 
gestions regarding improvements in proc- 
esses and methods of work. The opera- 
tive, if encouraged to think, will soon 
effect great savings in the work at which 
he is more of an expert than any one else 
who is not constantly engaged at it. I 
have recently seen a product considerably 
redesigned, the process of manufacture 
simplified and made much cheaper and the 
company put upon its feet largely through 
the introduction of the suggestion system. 

Meetings of the foremen should be held 
regularly, and instruction given to them 
in the proper handling and management 
of men to secure the best efficiency within 
the limits of fair and just treatment. It 
must be understood that in order to secure 
the best quality of work the mind of the 
worker must be as free as possible from 
worry about his position. Peace of mind 
can not be maintained while conditions 
exist which entail arbitrary discharge 
from service or unexpected reduction of 
wages, nagging by foremen who are 
affected by favoritism, ineffective facili- 
ties for service, unpleasant and unhealth- 
ful surroundings, danger of accidents 
from unguarded machinery, loss of life in 
inflammable buildings inadequately sup- 
plied with means of escape. On the con- 
trary, credit should be given to each em- 
ployé for every effort to do his part in 
advancing the interests of the company. 
A little encouragement at the right time 
will do much to arouse ambition and en- 
thusiasm, without which nothing of 
moment is accomplished. 

35. I have already shown that health, 
character and intelligence in the order 
named are the essentials to be sought for 
in selecting an employé and when found 
should be fostered and improved. First, 
then, efforts should be made to raise and 
maintain at a high grade the standard of 
health of the organization. Good health 
means capacity for work both in efficiency 
when at work and through increased regu- 
larity of attendance. Irregularity in at- 
tendance is one of the banes of good 
management and it can only be improved 
by a careful investigation into its causes 
and application of the proper remedy. 
Mutual benefit associations are now quite 
general, but those where either a doctor 
or trained nurse is engaged to instruct the 
employés how to prevent sickness as well 
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as to administer prompt and ‘effective 
treatment during incapacity for work are 
effective of increasing efficiency: Instruc- 
tion how to live properly, how to cook 
simple food, how to eat, bathe and sleep, 
and warnings against the use of patented 
nostrums will tend to preserve the health 
of the organization and raise the regularity 
of attendance. The latter can also be 
effected by the payment of a bonus annu- 
ally to those whose presence has met a 
certain percentage of regularity. A warm 
lunch will increase the efficiency of the 
organization during the afternoon and 
facilities for obtaining it should be 
offered. Means afforded for exercise 
and amusement in the open air at 
noon, especially when the occupation 
is confining and sedentary, will also 
have the same effect. The character 
of the individual should be a no less im- 
portant consideration in the mind of the 
employer than his health. It is very nec- 
essary to know whether or not the employé 
can be relied upon in the quality of his 
workmanship and in his effect upon others 
in the organization. Some managers say 
that they are not interested in knowing 
what their employés do outside of work- 
ing hours. Some employés say it is none 
of the manager’s business what they do 
in their own time. When however what 
the employés do in their time affects what 
they do in their employer’s time, then it 
may be to the latter’s interest to look into 
such matters. What the employer should 
desire is to have as few changes take place 
in his organization as possible. Now it 
should be remembered that in every 
factory there are apt to be many operatives 
who because they are strangers in the lo- 
cality or from reasons consequent to their 
condition and circumstances have no 
opportunities for social recreation and 
pleasures and no place to go after working 
hours. Therefore being more or less crea- 
tures of circumstances they drift into 
associations and habits which may be de- 
basing in their tendencies. This sort of 
thing leads to a lowering of the status of 
the organization through association, if 
they remain in it, or to an unsettled state 
if there are many changes due to constant 
removals. The social instinct in man 
causes him to seek companionship and if 
opportunity is given the members of the 
organization to attend lectures and other 
social gatherings which are attractive and 
at the same time elevating in their tend- 
ency the whole fabric of the organization 
becomes homogeneous, of high grade and 
remains intact. And, finally, the educa- 
tion of the employé should receive the at- 
tention it deserves. Early opportunity 


Vol. 47—No. 24 


should be seized to improve the mind ot 
the employé as he grows. The wider his 
knowledge, the better he will perform his 
duties. 

36. Apprenticeship schools in operation 
during working hours under the charge of 
a trained teacher are effective means of 
developing the mentality of the organi- 
zation and at the same time of getting 
in close touch with the employé early in 
his career, and the longer he stays with 
the concern and the more money is spent 
on his improvement the more valuable he 
becomes as an asset and the greater the 
effort should be made to retain him in 
the organization. Schools should be es- 
tablished in the factory during evenings 
for the purpose of helping the employé to 
advance in the organization. Energy 
coupled with character and knowledge 
guided by tact and discretion will open 
the avenues of achievement. Care should 
be taken, however, not to coddle the or- 
ganization. Coddling engenders weak- 
lings. Extending opportunities so that 
the employés can help themselves develops 
self-reliance, self-respect, and, at the same 
time, regard for the management. Such 
a policy promotes a strong and healthy 
organization. Employés are quick to feel 
any interest in their welfare and as quick 


to reciprocate. To increase the efficiency 
of an organization so that each employé 
is not only a passenger in the enterprise 
but effectively pulls his own weight is the 
function of this new field of industrial 
engineering. To do this with a spirit of 
honesty and fair dealing between employer 
and employé is a delicate mission. It em- 
braces a wide field of activity in the world 
of advance in which industry is the lead- 
ing exponent. Apart from the practical 
results obtainable by the foregoing 
methods of management, lies the fact that 
it is by instituting only the highest 
methods that employers are utilizing their 
privilege as men and citizens to help in 
the march of mankind toward progress 
and enlightenment. 


<> 
Papers on Substation Considerations. 
The 202d meeting of the American In- 
stitute of Electrical Engineers will be 
held in the assembly room of the New 
York Edison Company, 44 West Twenty- 
seventh street, New York, on Friday, De- 
cember 15, at 8.15 p. Mm. The following 
papers will be presented and discussed: 
“Some Considerations Governing the Lo- 
cation of Railway Substations,” by C. W. 
Ricker, associate ; electrical superintendent 
of power stations, Interborough Rapid 
Transit Company, of New York. | 
“The Relation of Railway Substation 
Design to Its Operation,” by Sidney W. 
Ashe, associate; associate professor of 
physics and electrical engineering, Brook- 
lyn Polytechnic Institute, Brooklyn, N. Y. 
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THE ENGINEER IN MANUFACTURING 
INDUSTRIES.' 


BY WALTER S. GRAFFAM, B. S. 


Before explaining the position which 
the engineer holds in relation to manu- 
facturing, whether he be engaged in the 
civil, mechanical, electrical, mining or 
chemical branches (in many instances the 
professional work overlapping to such 
an extent that it would be difficult to dis- 
criminate), it will be necessary to state 
what is meant by manufacturing indus- 
tries. 

In a broad sense, a manufacturing in- 
dustry is one in which something is made 
or produced. Ordinarily, when we speak 
of these industries, we do not have in 
mind the manufacture or construction of 
steel bridges, battleships, locomotives, etc., 
but rather of smaller articles, such as 
machine tools and special machines, small 
and delicate apparatus, instruments of 
precision, articles of clothing (boots, shoes, 
etc.), food products, jewelry, typewriters, 
bicycles, automobiles and other products 
of the shop, the mill and the factory. 
It is this second class to which we have 
reference, although much of what is here 
discussed will apply equally well to both 
classes of industries. 

The opportunities opening up to young 
engineers to-day are more numerous and 
varied than ever before. We find them 
entering almost every walk in life, from 
that of day laborer to that of general 
manager of works under large corpora- 
tions. Why should there be noticeable 
such a range of vocation? It would seem 
that it is a natural consequence of the 
training which the engineer must undergo. 
This education is now reckoned among the 
broadest and soundest that can be had in 
the time usually allotted to preparation 
for one’s life work. In speaking of the 
engineer in this connection we refer to 
one who has been liberally educated and 
technically trained in a thorough-going 
course of engineering instruction of at 
least four years’ duration. 

Before manufactures are established, it 
is necessary to settle upon something to 
manufacture. This implies that the in- 
ventor must have been previously in evi- 
dence along that line of industria] de- 
velopment. The inventor is not made 
for the occasion, but the occasion makes 
the inventor. By which we mean that very 
few inventions of real and permanent 
value are ever made bv persons saying to 
themselves: “I guess I’ll get up an inven- 

1 Superintendent of shops Thomas S. Clarkson 
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tion”; and, thence setting to work to do 
so. An invention is almost always the 
direct result of some urgent need. John 
Doe, let us say, has a definite operation 
to perform on an article, which he is mak- 
ing, which necessity impels him to in- 
vent the appliance or machine with which 
to execute it. Or, he sees at once the 
need of utilizing waste or by-products, 
whereupon he endeavors to devise a ma- 
chine or a process in order to put these 
into marketable condition. Inventions 
thus spring into existence from necessity ; 
a few are good and worth financial back- 
ing and technical development; the many 
are really good for nothing. 

There are new problems, on the other 
hand, arising in manufacturing establish- 
ments almost all the time. It requires 
inventive power and ability to solve them. 
The one man to whom all others look in 
this direction is generally the engineer. 
He has had the training which fits him 
to undertake such work. He is familiar 
primarily with mechanisms and the na- 
ture of mechanical movements. He has 
a knowledge of processes, methods, forces 
and the natural sciences, including chem- 
istry and physics, electricity and magnet- 
ism, hydraulics, ete. He may bring to 
his aid all of these agencies in solving 
He understands, more- 
over, the nature of materials, their elas- 
ticity and resistance. An inventor need 
not necessarily have graduated from some 
engineering school. If he has been thus 
educated the chances of his success are 
greatly enhanced. His work will be more 
thorough because more complete and sci- 
entific. It will be more satisfactory, per- 
haps, also more simple and reliable. He 
will not be likely to spend half his life 
in following up some phantom, as per- 
petual motion, for instance. 

It may appear that we have been using 
the term inventor as synonymous with 
designer. It is not so intended. The 
designer works up the inventor’s idea and 
carries it through the next stage of de- 
velopment necessary for workshop pro- 
duction. He puts it into tangible shape 
so that it will be of value to the world. 
We have reference to two classes of de- 
signers—those who are employed in de- 
signing machinery, tools, appliances, etc. ; 
and others who may be classed as artists, 
being engaged in designing textiles and 
textile fabrics and patterns, wall paper, 
jewelry, ete. The latter will not come 
under the present discussion. They are 
usually educated in special schools of de- 
sign and industrial art. Their produc- 
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tions are more related to the art side of 
industry than to manufacturing. 

The mechanical designer, as he may be 
called, is to be found in nearly all manu- 
facturing establishments. In most in- 
stances he will be a graduate of some 
reputable engineering school. He will be 
trained to grapple with the new and diffi- 
cult problams incident to building up 
manufacturing industries. He will know 
how to go to work, and to set about solv- 
ing a problem in a rational and logical 
manner. He will be quick to discern 
where the fundamental principles may be 
applied, and recognize that it is with these 
that he must begin. In time he will have 
acquired power to master each successive 
step; otherwise, he can not arrive at any 
reasonable conclusion of the problems pre- 
sented, which shall be at once satisfactory 
to inventor and designer. Similar pre- 
paratory work he has had to do under in- 
struction in his engineering course, and it 
now comes into play. 

Probably more than fifty per cent of 
the chief draughtsmen in our large manu- 
facturing works are graduate engineers. 
They have come to occupy excellent po- 
sitions of trust and responsibility, at good 
salaries. In several instances they have 
men under them for the final success of 
whose work in relation to their employer’s 
interest they must, as inspector and su- 
pervisor, take the praise or blame, as the 
case may be. Mistakes made in their de- 
partment not only affect themselves, as — 
well as the employés who make them, but 
very materially concern the other depart- 
ments of the establishment. A wrong 
dimension on a drawing, if allowed to 
pass, may cause the loss of hundreds of 
dollars to the firm, through having to 
throw out, in consequence, some large cast- 
ing, for example, and causing delay in 
machines and processes which may mean 
forfeit money required to be paid for every 
dav’s delav in fulfilment of the contract. 
The position of chief draughtsman, there- 
fore, is one which requires considerable 
executive ability and ceaseless vigilance. 

Similar exacting requirements hold for 
the position of overseer or department 
foreman. His place is second only to 
that of superintendent. Here again we 
find many graduate engineers, managing 
and carrving on successfully the work of 
their respective departments, any one of 
which, in several manufacturing indus- 
tries, is a good-sized establishment in it- 
self. It is here that the engineer must 
have many of the qualities which go to 
make up the successful superintendent, 
general manager or president of the com- 
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pany. He must himself know how things 
should be done. Otherwise, he can not 
properly instruct his men with regard 
to getting out work, or the amount of 
time and material any given order should 
consume. He must have and continually 
exercise good judgment, and be able to 
make close estimates of cost of work. 
It is he to whom the superintendent goes 
for information when planning and start- 
ing some new project. Furthermore, such 
ar. overseer must be able to live up to 
his estimates, and to see that the work is 
executed within schedule time and esti- 
mated costs. 

Above chief draughtsman and head fore- 
man, in the organization for manufactur- 
ing, are men with years of experience as 
engineers, an increasing number of whom 
are technical graduates, filling positions 
of superintendent and general manager. 
These are the places of the greatest re- 
sponsibility. ‘They are or ought to be 
sought after by every engineer of ambi- 
tion and ability who desires to make a 
success of the manufacturing work with 
which he may be connected. 

It seems self-evident that the educated 
man, the trained engincer, should be the 
one best fitted for these and similar posi- 
tions of great importance to the advance- 
ment of our manufacturing industries. 
The engineer has done and is doing, for 
the advancement of civilization, all that 
enlightened man may do within the 
province of his chosen field of work. He 
is becoming responsible for the welfare, 
safety and security of human life, as well 
as its betterment under the conditions 
of modern society; and to a far greater 
extent than many other professional men. 
As such he is a factor to be reckoned with 
iu the present and future development of 
our national power. Why are such men, 
it may be asked, better fitted to occupy 
executive positions in manufacturing in- 
dustries than those who have been other- 
wise trained? Examining the statistics 
of but one institution of learning, we 
find that about forty per cent of its gradu- 
ales are in executive and administrative 
lines of work. The managers of public 
works, it may be noted, as of electric 
lighting, street railways, water and gas 
works, etc., are coming to be the picked 
men from among the successful graduates 
of engineering schools, as has also been 
noted in reference to the larger manu- 
facturing Industries. 

The man in an executive position must 
have a broad training. He should be 
able to manage men and money, to dis- 
cuss matters intelligently which are out- 
side of his special sphere of work; and 
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tə meet those with whom he comes in con- 
tact’ (whose capital he has to handle) 
upon their own level, intellectually and 
socially, so that the influence exerted may 
be mutually uplifting, of benefit to mas- 
ter and man, to employer and employé. 
Fvidence of professional ability and skill, 
together with breadth of culture, will ere- 
ate increased confidence in the judgment of 
such men, and in the conclusions reached 
and advice given in any case. Capacity for 
the correct presentation of ideas and 
projects, in the most skilful manner and 
fitting language, is also of the utmost 
importance. This requirement the gradu- 
ate engineer should be able to fill, for 
lhis education and training in the repre- 
sentative technical schools have been such 
as to permit of nothing lax in this respect. 
In all of his courses of instruction, of 
reading and mathematical studies, of 
laboratory experiments, computations and 
designs, he has been thoroughly drilled 
in details and the accuracy of work. 

Throughout his educational career, 
the enginecring student is habitually con- 
fronted with the necessity of ascertaining 
the efficiency of operations, of processes 
and methods; that is, the value of the 
relations of cause and effect in the develop- 
ment of some work. He finds that effi- 
ciency is, in a sense, the measure of the 
value of the relation between these, the 
ratio of work put in to work given out. 
This is not only a vital point in the theory 
and practice of engineering, but holds 
equally true as a measure of the value of 
man’s relation to his work in all phases 
of business. 

In another sense, the efficiency of a 
manufacturing industry is the relation of 
its income to its outgo, or expense ac- 
count. Such industrial efficiency, how- 
ever, is made up of the efficiencies of all 
the departments. If one department of 
the establishment is affected and allowed 
to fall below the normal, it tends to re- 
duce the efficiency of the whole. The man 
who can best analyze the situation, in any 
given instance, and determine the cause 
or causes of success or failure, as meas- 
ured by high or low industrial efficiency, 
is, in all probability, the one who can 
apply to the solution of the problem his 
own training and experience. 

Among the first things which the engi- 
neering student comes up against, so to 
speak, are thoroughness of work and com- 
pleteness of records. In an institution 
as in a manufacturing establishment, tab 
must be kept on the operation and effi- 
ciency of men and of machinery, some- 
times at frequent intervals. Wastes must 
be prevented and forethought exercised 
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to do this. The conditions are similar 
to those which must be met by the man- 
aver of a successful business enterprise. 
They are exacted of him. If his early 
training has been such as to aid him in 
this respect, he is to that extent so much 
better equipped than his competitor. 

One of the most familiar diagrams to 
the engineer is that of a curve, plotted 
on squared paper, to show the relation be- 
tween two variable quantities. Through 
its constant use and numerous applica- 
tions we become conversant with its power 
of analysis, oftentimes enabling us to de- 
termine the law between the quantities 
so plotted, and thence to anticipate re- 
sults in the performance of machinery. 
There is no reason why the same method 
may not be applied to the data of an in- 
dustrial establishment and with as much 
value to the user. The manager or super- 
intendent should know for each day, week 
or month the exact details of each de- 
partment under him, and have these rec- 
ords available for future reference. The 
readiest way will be to plot a curve of 
such data from day to day, for a week or 
for a month. A series of such curves 
carefully drawn will enable him to de- 
termine certainly and at a glance the 
situation for each day, the amount of 
progress made on any given piece of work, 
and the cost of the same, as well as the 
daily expense account. 

When the engineer wishes to ascertain 
what the cost will be of a certain project, 
what his machines and men are capable 
of doing in the line of work proposed, 
he resorts to a set of thorough tests, such 
as will supply the needed information 
upon which to base the future work. In 
this respect he is quite likely to have the 
advantage over his competitor in knowing, 
from the result of his tests, precisely what 
is the next best thing to do, what fur- 
ther investigations are required to be made 
and when and in what direction. How 
many business men to-day, who have not 
had an engineering education, would 
listen to one who should thus ascertain 
and inform the manager of his works 
that the furnaces were consuming twice 
as much coal as need be, and further sug- 
vest that continued records, under known 
running conditions, would show just where 
the coal bill might be reduced ? 

In another instance the manager walks 
through the establishment inspecting the 
progress of the work and noting the opera- 
tion of the machines. “They are cutting.” 
it is true, he will hear. But, are thev 
cutting all that they should under the 
circumstances? If not, why? Does the 
foreman permit the waste of time and 
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power? If so, why? If the foreman does 
not know, or does not care, it is time to 
change to a new foreman in that con- 
cern. 

From the day the student enters the 
institution to the day when he takes his 
degree certified by a diploma, he has been 
obliged to keep note books. The value 
of these will vary in direct proportion to 
the style and manner in which they have 
been kept as well as in their accuracy. If 
properly arranged and indexed he will 
find many useful items in them for future 
reference. These may save him, later, 
hours of valuable time and laborious 
search for information. ‘They may, per- 
haps, save him many dollars. In one re- 
spect, at least, he has learned how to 
collect and preserve data and information 
upon which he may rely. It is some such 
work as this which must be done by the 
executive in any large establishment, only 
to a much greater extent. The manager’s 
note book covers a different field, per- 
haps assumes various forms, as card in- 
dexes, scrap books, filing cases, sketches 
and drawings. If any one or all of these 
are kept in the way in which he should 
have learned to keep his engineering rec- 
ords, they will certainly save him much 
time, worry and anxiety at some critical 
moment. 

One of the most important features 
attending the industrial development to- 
day is the free interchange of information. 
In this the engineer may well take pride, 
for he is preeminently the leader in such 
professional cooperation. The various 
technical and engineering societies have 
proved themselves of incalculable value 
to the business interests of the country. 
In their meetings there are freely dis- 
cussed, even between the representatives 
of competing companies, the causes which 
make for gain or loss in works -manage- 
ment, the most satisfactory methods of 
performing operations, and the best prin- 
ciples and theories upon which to conduct 
the business. In fact, papers and dis- 
cussions are now presented before these 
societics eliciting and developing many 
points which a few years ago each estab- 
lishment would have guarded with jeal- 
ous care as a part of its own particular 
business and which was not its concern 
to make known to the public. The time 
has come to recognize that it is of mu- 
tual advantage to all parties interested, 
the manufacturer as well as the purchaser, 
to exchange ideas and opinions, records 
and methods. Even between neighbor- 
ing firms and competitive producers of 
the same commodity, we find such inter- 
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change of views and discussions welcomed. 
They lead to better ways of taking care 
of the troublesome details with which each 
concern knows the other is hampered. 

The engineer who has had the educa- 
tion and experience of which we have 
spoken, knows where to place apparatus, 
tools and the machinery for the genera- 
tion and transmission of power. In gen- 
eral, all of his equipment will be so 
located as to be most serviceable and effi- 
cient. The same training in ability and 
capacity enables him to place likewise 
his men to the best advantage. Through- 
out the works, as planned, materials and 
labor will then move along with the least 
amount of friction and delay. 

The men whom the executive engineer 
manages are working as cooperating, and 
vet in a sense as competing units. The 
process of shifting men, nevertheless, con- 


tinually goes on. It is oftentimes made 
without reason, in the opinion of those 


who are not given larger opportunities or 
larger pay. The works manager, however, 
is alwavs frank and courteous. The em- 
plovés over whom he is in temporary con- 
trol are men like himself. Their mutual 
interest is aroused as the work progresses 
and some measure of its efficiency begins 
to be apparent to their credit. In such 
management, when it is most successful, 
there is always exercised sound common 
sense. If his men do not stand the test 
nor increase the efficiency of their 
machines and work as well as the efficiency 
of themselves, the manager must needs 
secure those who will. This it is his duty 
to do, in order to add to the success of 
the company, and the worth and advance- 
ment of its undertakings. In the long 
run, these essentials are not to be con- 
sidered as separate and distinct from thie 
welfare and interests of the men who 
make the establishment. 

The manufacturing industries are every 
day opening up larger opportunities and 
more responsible positions for the trained 
and competent engineer. His work is 
sensibly appreciated and felt, as time 
moves on, to be more and more in closest 
relation to the public good. It is a very 
serious question whether, without the engi- 
neer, we should now be enjoying the con- 
veniences of travel and transportation, the 
transmission of intelligence, healthful 
homes with agreeable surroundings and 
public sanitary conditions, as well as the 
material prosperity that follows the de- 
velopment of our natural resources. To- 
day, we find the engineer in almost all of 
the various types of industrial establish- 
ments, wherever, in fact, raw ma- 


897 
terial is to be manufactured into 
a finished and marketable product, 
as in the textile and other indus- 


tries for the manufacture of cloth, fabrics 
and articles of wearing apparel; and in 
the manufacture of food stuffs and pro- 
visions. He is steadily at work developing 
the timber and mineral resources of the 
country, improving its rivers, harbors and 
irrigation. He is building up the material 
structure of the modern city, its parks 
and boulevards, its water supplies and 
drainage, its lighting, transportation and 
fire protection systems. Through the re- 
finement of the instruments of precision 
which he has made, he has brought the 
stellar universe within reasonable distance 
for mapping its systems and investigating 
its elements, enabling man to arrive at a 
truer and nobler conception of his own 
place in that universe. 

Many are saying, as of the older profes- 
sions, that that of engineering is becom- 
ing crowded, notwithstanding the fact 
that every dav witnesses an enlarging field 
for its work. New materials, processes 
There is 
scarcely an article of useful manufac- 


and methods demand new men. 


ture which does not have its origin and 
development in such relation to the engi- 
neer’s work that without him it would 
not. have been or it would cease to be. He 
is ever moulding and shaping things to 
useful purposes. In view of this fact it 
does not seem plausible to sav that the 
voung men of to-day will not find the 
opportunities awaiting them which the 
past generation enjoyed. They may not 
find the same opportunities; but it is the 
privilege of the engineer to make oppor- 
tunities. The supply of educated and 
trained engineers, of competent thinking 
men, capable of forming the strong ad- 
vance guard of the profession, is not yet 
nor is it ever likely to be equal to the de- 
mand. Those who enter this field with 
the determination to succeed can not be 
disappointed unless that determination is 
allowed to sag. 

“The almost invariable consequences of 
engineering training—thoroughness, com- 
mand of details, observation and the com- 
paring of observations, appreciation of the 
value of continuous records, courage and 
ability to grapple with new conditions, 
faculty of organization, the concept of 
the fundamental importance of efficiency 
—these are more and more demanded of 
the manager of the great undertakings 
which characterize modern material civili- 
zation.” 
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Review of the Telegraph and Tele- 
phone Industries. 

The address of Mr. John Gavey, deliv- 
ered when he entered into office as presi- 
dent of the Institution of Electrical En- 
gineers, of Great Britain, gave a review 
of the telegraph and telephone ündus- 
tries. The following is an abstract of 
Mr. Gavey’s paper: 

The art of telegraphy, considered in 
its broadest sense, as a means of conveying 
intelligence over distances beyond the 
reach of the human voice, may be classed 
under three different heads : 

First—The communication of a lim- 
ited number of definite orders or items 
of interest by certain prearranged arbi- 
trary signals. Under this heading may 
be included railway signaling and light- 
house signals, fire-alarms and other kin- 
dred uses. 

Second—Communication of all classes 
of information by means of alphabets, 
either arbitrary or those in common use, 
including semaphore and flag signaling, 
Morse and other signals, printing and 
writing telegraphs. 

Third—Communication by actual ex- 
change of speech by the telephone. 

Under the heading of telegraphs for 
special requirements come the systems of 
railway signals so largely used. The 
range over which a mechanical semaphore 
may be worked is about 1,000 yards as 
a maximum, and the introduction of elec- 
tricity for the work of telegraphs was 
soon followed by the invention of elec- 
trical miniature signals or indicators 
placed in railway cabins, from which the 
outdoor manual signals were worked in 
accord with the indications recorded elec- 
trically. By this means the range of sig- 
nals was extended so as to cover the whole 
length of the section, and this led to the 
practical introduction of the block sig- 
nal of working traffic. Successive im- 
provements in the electrical apparatus 
have been introduced. For example, on 
single lines this apparatus is now asso- 
ciated with the train staff or tablet sys- 
tem. Repeaters of various types, which 
show the position of switches, the indi- 
cation of signals, the presence or absence 
of trains in defined localities, and other 
information, keep the signal man advised 
of all the facts with which he should be 
acquainted. It is not too much to say 
that the safety and regularity with which 
the heavy railway traffic is conducted is 
largely due to the work of the electrical 
engineer. Lately, definite advances have 
heen made in two directions in this field 
of applied electricity. In the first, com- 
plete electrical systems of operating 
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switches and signals have been introduced, 
the apparatus providing interlocking gear 
and indicators which give the signal man 
positive information as to the position 
of every switch and signal. The work 
i3 easy, rapid and apparently reliable, in 
sə far that every eventuality and cause 
ot trouble appears to have been foreseen 
and provided against. This method ad- 
mits of working signals and switches at 
distances far in excess of the manual 
system, such distances, in fact, only be- 
ing limited by considerations of safety 
or convenience. 

In another direction, automatic methods 
have been designed for working outdoor 
signals directly by the action of the train 
itself. Its entering, continuance in, and 
exit from a station are faithfully followed 
by the movements of the semaphores. It 
is not too much to say that without the 
various methods of electrical control which 
have been devised, and which are in gen- 
eral use, it would be utterly impossible 
for great railways to carry onehalf the 
traffic they are now dealing with daily 
with safety and despatch. In this branch 
of electrical work daily progress is being 
made, and apart from the question of 
haulage, the extension of the methods 
of electrical control will probably be con- 
siderable in the immediate future. 

Fire-alarm signals have in the past 
few vears assumed a position of consider- 
able importance, owing to the growth of 
great cities, the increasing height of com- 
mercial buildings and the large quanti- 
ties of combustible material necessarily 
stored in the great centres of population. 
Starting from a simple alarm, which is 
merely the old fire-bell worked electric- 
allv, complete systems of fire-alarms and 
indicators have been devised, which, when 
actuated from any given point, give the 
appropriate signals to the fire-stations 
concerned. For the purpose of transmit- 
ting defined, but limited, items of infor- 
mation, for making demands, for special 
instructions, innumerable electrical appli- 
ances have been devised, but there is a 
general tendency to replace such appa- 
ratus by telephones, which simply extend 
the range of the natural method of com- 
munication to any distance, and which 
render these subsidiary aids unnecessary. 

The great railway companies have 
availed themselves of the resources of the 
telegraph for the regulation and safeguard- 
ing of their traffic. This is indicated by 
statistics, which show that since 1879 the 
number of miles of railway telegraphs 
in Great Britain has been trebled. 

The following figures were given as 
being approximately accurate statistics 
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for the use of the telegraph and telephone 
for the entire world. They refer to the 
year 1902. There were then in use 
3,433,911 miles of aerial telegraphs; 225,- 
748 miles of underground telegraphs, 
making a total of 3,659,659 miles. There 
were in use 265,835 telegraph instruments. 
The telephone companies in the same 
year had in use 4,197,416 miles of over- 
head wire: 2,530,215 miles of wire under- 
ground and 11,145 miles of submarine 
wire, making a total of 7,467,417. There 
were in use 3,534,036 telephone stations. 

The growth from the year for which 
the figures are quoted has shown no signs 
of diminution, and it is difficult for even 
those best acquainted with the situation 
to forecast the ultimate development. 

Statistics were not available showing 
the amount of capital expended on tele- 
graphs and telephones, but it certainly 
amounts to hundreds of millions of pounds 
sterling. Consideration of the figures 
which were available shows that neither 
of these two industries gives signs of 
lagging behind the other branches of elec- 
trical engineering, and so far as the tele- 
phone is concerned, it is thought that 
ite commencement has only just begun in 
the United Kingdom. Much of its future 
success will depend upon the action of the 
local authorities. At the present there 
is a tendency for them to lay unnecessarily 
severe restrictions, and in this way greatly 
hinder telephone development. 

It is interesting to note how the prac- 
tice in the ordinary telegraph service has 
been materially benefited by the develop- 
ment of other branches of applied cle: - 
tricity. Thus, for testing and localizing . 
faults, and in order to obtain control over , 
a large mass of wires entering the prin- 
cipal offices in England, these were form- 


` erly attached to screw terminals fixed in 


a test-box, which was bulky and which 
occupied much valuable space in a costly 
building. Practice in the post office now 
is to terminate these wires in telephone 
jacks, and to provide for connections for 
testing, crossing or other purposes by 
means of plugs and flexible cords, the 
modern arrangement only occupying one- 
third the space of the old type. Further, 
the extended introduction of secondary 
cells, charged by means of motor-genera- 
tors from the lighting circuit, has resulted 
in abolishing about 150,000 primary cells 
used in the post office until recent years. 
Another interesting change has been the 
fitting up of the central office in London 
with a switchboard for connecting through 
the outlying offices. Until recently these 
offices were forced to transmit their mes- 
sages to the central office, where they 
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were repeated through to their destina- 
tions. To avoid this repetition, a special 
switching board, based on telephone lines, 
was designed to meet telegraphic re- 
quirements. Now any office connected 
to the switch which wants to communi- 
cate with another similarly connected, 
simply calls the latter. The switch clerk, 
hearing the call, merely joins the two lines 
through in the manner adopted for tele- 
phonic service. Suitable signals are pro- 
vided to indicate when lines are engaged. 
This switchboard has done away with the 
repetition of some 18,000 messages daily. 

Extensions of submarine telegraphy 
have grown in proportion with the other 
telegraphie work during the past half cen- 
turv. In 1902 it is estimated that the 
total number of nautical miles of sub- 
marine lines was 212,894. 

Tvpes of submarine cable have not 
changed materially, with the exception 
of the air-spaced cable now employed for 
telephone purposes. The longest tele- 
phone cable of the old Paris type was 
laid by the British post office in the year 
1902, for communication between Lon- 
don and Brussels. It is forty-seven knots 
in length—about the practical limit of 
distance over which satisfactory telephonic 
specch is possible under existing condi- 
tions, when allowance is made for the 
addition of the connecting land lines. 

Wireless telegraphy was taken up un- 
der five heads: first, leakage across the 
earth or water between two parallel lines 
erected on opposite sides of the position 
which is to be bridged; second, electro- 
magnetic induction between coils placed 
vertically or horizontally; third, a com- 
bination of the two above systems by the 
erection of two parallel overhead wires 
connected to earth at their extremities ; 
fourth, the electrostatic effects of vertical 
conductors; fifth, the Hertzian svstem. 
Attempts to apply the first method have 
met with varying success, but it has only 
a limited scope. The second method has 
a limited range. It has only been ren- 
dered possible by the use of telephone 
instruments, because of the small amount 
of energy transmitted. The third method 
was fully investigated by the British post 
office prior to the invention of the Hert- 
zian method. There are two installations 
of this type still at work in England. 
One of them connects Rathlin island with 
the mainland at Ballvcastle, the parallel 
wires being at an average distance of eight 
miles apart. The second is an installation 
establishing connection between the Sker- 
ries, a series of rocky islands off the coast 
of Holyhead, with the telegraphic service 
on Holyhead island jtself, The parallel 
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Wires are at an average distance of three 
miles apart. The latter installation is 
worked telephonically. Speech is actually 
transinitted from wire to wire. The 
fourth system of communication is by 
purely electrostatic effects, and has not 
been developed on a practical scale. The 
fifth or Hertzian system has created 
world-wide interest, and its development 
in the course of the last few years has 
been very marked. The first development 
was termed the “whip-crack” method— 
that is to say, a powerful spark coil was 
connected, one terminal to the vertical 
conductor, and the other to the earth. 
In present methods this system has been 
modified, as the advantages of having a 
tuned circuit, which will vibrate for a 
longer time, are recognized. In this way 
a train of waves is generated which lasts 
for a considerably longer time, although 
the amplitude of the first wave is much 
less than that in the whip-erack method. 
Much of the troubles of the earlier work- 
ers was due to the sensitiveness of the 
coherers, which failed to decohere. 

The receiving apparatus has undergone 
many modifications since the original fil- 
ings coherer was invented. There are 
now a number of ways of constructing 
devices sensitive to clectric waves. Al 
of them are, however, dependent for their 
action on Imperfect contacts. 

As to the possibilities of wireless teleg- 
raphy, it is thought that it will not, un- 


der any circumstances, supplant or even 


compete seriously with inland methods of 
communication. There is, however, a 
very distinct and important sphere 
of utilitv awaiting its development. For 
communication between ship and shore, 
and ship and ship, much has been done, 
and much yet remains to be done. For 
intercommunication between neighboring 


‘coasts there is also a possible future. This 


depends almost wholly on the further de- 
velopment of the methods of syntony or 
tuning. There appears to be no doubt 
that in eases in which the wave-leneths 
used on two systems differ to a consider- 
able extent, a very marked degree of suc- 
cess has heen obtained in the avoidance 
of mutual interference. It is thought 
that tuning methods will be still further 
improved. The progress which has been 
made since the year 1896, when it took a 
week to receive a few elementary signals 
over a distance of nine miles, up to the 
present time, when such remarkable re- 
sults have actually been obtained, is so 
great that it does not imply the posses- 
sion of an unusually sanguine disposition 
if one ventures to predict further improve- 


ments which may be expected to increase - 
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the freedom from actual interference, the 
speed, and the reliability of this method 
of communication. But it does not ap- 
pear to be very probable that it will seri- 
ously compete with the highly developed 
cable communication in the near future, 
although it may, in many instances, sup- 
plement that service. 

In telegraph construction methods, one 
of the noteworthy changes has been in 
the substitution of hard-drawn copper for 
iron wire. This gets rid of the magnetic 
inertia of the iron wire; and while copper 
is itself more expensive, it has a value as 
scrap. Moreover, when the time arrives 
for converting overhead telegraph cir- 
cuits to telephone uses, appropriate con- 
ductors will at once be available. 

In underground telegraphs something 
approaching a revolution is in progress. 
It is a curious fact that the majority 
of the early inventors who designed or 
imagined methods of telegraphy contem- 
plated the use of underground wires in- 
sulated by various ingenious methods, 
which, however, would scarcely have 
proved efficacicus in practice. Various 
reasons led to the abandonment of under- 
ground work in favor of overhead lines, 
and little was done in later years in the 
direction of providing a comprehensive 
underground system until the great work 
in Germany was initiated in the seventies. 
Owing to the high cost of gutta percha, 
and to its great specific inductive capacity, 
the extended use of this material did not 
commend itself in England, except in 
large towns where underground work was 
imperative. The introduction of the 
modern multiple cable, insulated by dry 
paper and enclosed in a lead sheath, has 
gone a long way in the direction of over- 
coming the objections of great cost and 
high static capacity. 

Not the least important of modern de- 
velopments of electrical engineering is 
the extraordinary growth of the telephone 
service throughout the entire world. Sub- 
sequent to the year 1860, when Reis in- 
vented his musical telephone, it was 
thought by many that no further approach 
toward the attainment of articulate speech 
could be made. The possibilities attend- 
ing the use of loose contacts—at that 
time the most dreaded enemy of the elec- 
trical engineer—had not been foreseen, 
and the conclusion was generally arrived 
at that it would be impossible to devise 
a transmitter free from the defect of 
causing actual breaks in continuity, so 
as to admit of the delicate curves neces- 
sarv for the transmission of articulate 
speech. The work of Bell and others, 
and the development of the modern paper- 
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insulated cable, led to the general adop- 
tion of the one main factor in satisfac- 
tory telephone work—the use of well- 
insulated metallic circuits constructed so 
as to be free from cross-talk. This opened 
the door to the use of the very best types 
of telephone transmitter, and paved the 
way for the successive improvements in 
exchange plant that are so marked a 
feature in modern systems, and have led 
to the extraordinary increase in telephone 
statistics that has taken place in the last 
ten years. 

As a result of successive inventions and 
study, a rapid improvement in the indoor 
plant available for exchange work has 
taken place, and so far as the modern 
telephone switch is concerned, these im- 
provements have been wholly in the direc- 
tion of reducing the amount of talk on 
the part of the operator that was neces- 
sary under the old conditions. This has 
heen brought about by the provision of 
a complete system of automatice signaling. 
This tendency’ to reduce the operator to 
a species of intelligent automaton natur- 
ally suggests the possibility of the cn- 
tire elimination of the operator and the 
introduction of suitable automatic appa- 
ratus at the exchange. Several very ìn- 
genious methods of attaining this end 
have been devised. Several exchanges of 
some magnitude have been fitted with au- 
tomatic apparatus in America, and two 
or three small automatic switches have 
been installed in Europe, but no European 
administration has yet. faced the problem 
of establishing an extensive automatic svs- 
tem for the use of towns in which large 
exchanges are required. The subject is, 
however, being carefully studied, and there 
appears to be some possibility of develop- 
ment in the not distant future that may 
lead to important modifications in pres- 
ent methods. 

The determination of the distance over 
which telephonie speech is possible in vari- 
ous types of telephone circuit is a question 
of the greatest theoretical and practical in- 
terest. Tt is one that has received much 
careful consideration. The theoretical in- 
vestigations of Clerk Maxwell, Kelvin, 
Heaviside, Campbell, Pupin and others 
have done much to elucidate the problem 
under consideration, and we are now fairly 
well acquainted with the various factors 
that govern and limit the range of possible 
speech, and the methods by which these 
limits can, under favorable conditions, be 
extended; such, for example, as the par- 
tial neutralization of the effects of static 
capacity by the addition of self-induction. 
As the preliminary to the determination 
of the limits of speech, it is necessary to 
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ascertain the degree of volume and articu- 
lation; or, in other words, the conditions 
which may be accepted as satisfactorv: 
and, further, to establish standard circuits 
with well-known constants of resistance, 
inductance and capacity, to which all lines 
may be reduced, either by calculation, by 
experiment, or, preferably, by both. For 
this purpose, both in America and Eng- 
land, one of the types of ordinary lead- 
covered, paper-insulated cables in which 
the above constants are measurable has 
heen selected. In considering this ques- 
tion from the practical point of view, it 
is necessary to take into account the vari- 
able conditions under which long-distance 
speech is frequently held. The insulation 
of long overhead wires may, in the climate 
of England, drop in extreme cases to a 
figure as low as the metallic resistance of 
the conductors themselves. Slight induc- 
tive noises are never really absent, and 
occasionally they preponderate. It is dif- 
ficult to obtain even an approximately 
perfect static balance between a telephone 
circuit and the neighboring wires subject 
to rapidly varying potentials. Again, the 
human element largely affects the result. 
It may be said that the limits of error in 
‘alculation, whether the empirical or more 
accurate formule are used, are less than 
the limits of variation in practice, and 
that there must always be a considerable 
factor of safety to ensure satisfactory 
Intercommunication. Telephone adminis- 
trations have carefully considered what are 
the extreme limits of effective commercial 
speech. It is generally considered that 
from forty-two to forty-six miles of the 
above-named standard cable is the effect- 
ive commercial limit, although conversa- 
tions have been held by experts over sixty 
miles of such cable. 

There are two methods of determining 
the limits of speed over various types of 
telephone circuits. The first is the appli- 
‘ation of Pupin’s formula; and the second 
is a direct comparison of all existing types 
of line with the standard cable. The 
British post office has conducted a lengthy 
series of experiments to enable it to rate 
its cables, and has also been investigating 
the problem of telephonie transmission by 
means of the Duddell oscillograph. This 
instrument was emploved for observing 
simultaneously the curves due to the 
action of the induction coil at the trans- 
mitting end, and the corresponding curves 
at the receiving end of the ciremt. A 
number of letters, both vowels and conso- 
nants, have been rapidly spoken into the 
transmitter, and ihe respective trans- 
mitted and received curves for each have 


The 


been recorded in the usual manner. 
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curves obtained show that over short dis- 
tances there is no appreciable change in 
their shape, but when longer lengths of 
cable are introduced, the difference of 
amplitude is most marked, although the 
shapes of the two curves bear a substantial 
resemblance. Curves plotted from read- 
ings taken on the post office cables show 
that on short lengths self-induction pre- 
dominates largely over the capacity. As 
the length of the circuit increases, the 


. curve first rises, but as the capacity effects 


increase more rapidly than the induc- 
tances, the curve reverses and falls. 

The post office has taken up the addi- 
tion of self-induction to telephone lines to 
neutralize the capacity. In one case a 
cable containing fifty-six 100-pound con- 
ductors was loaded by the insertion of 
coils at intervals of a mile. The original 
factors were seventeen ohms resistance, 
0.053 microfarad, 1.4 henries. The added 
inductance brought the total up to forty 
mil henries, the resistance being increased 


to 23.34 ohms. The equivalent range of 
speech was, however, increased from 66 
to 176 miles. Very satisfactory results 
have been obtained in America and in 
Germany by the use of ring coils of ex- 
tremely fine iron wire cores. The coils 
used at the post office contained no iron 
in any part. Experiments with overhead 
conductors proved not as satisfactory as 
with underground cables. The variation 
in the insulation of the open wires upscts 
the balancing due to the coils, and hght- 
ning troubles have affected coils. For the 
present, at all events, this method of in- 
creasing the range of open conductors of 
limited gauge can not he considered so 
satisfactory as the corresponding results 
with underground work: and opinions as 
to the future of open wire loading appear 
to be somewhat divergent. 

Among the unsolved problems touched 
upon were the need for a more perfect re- 
ceiver for wireless telegraphy, the produc- 
tion of a satisfactory telephone relay, the 
finding of a substitute for gutta-percha, 
to be used in submarine cables, and the 
further development of the modern tele- 
phone switchboard. 


Electric Tramways Needed. 


United States Consul Culver, of Lon- 
don, Ontario, reports that there is a good 
field in his district for the sale of mate- 
rials for electric tramways. This part of 
the Dominion is thickly populated, and 


there are manv towns and villages. At 
the present time there is but one road 
completed, which is some twelve miles 
in length, between the towns of Woodstock 
and Ingersoll. There is a line thirty miles 
in length. under construction from Lon- 
don to Port Stanley, but no other line is 
as yet projected. London is the indus- 
trial centre of this thriving district, which 
extends from sixty to one hundred miles 
in every direction. 
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New York Electrical Society. 

The 254th meeting of the New York 
Electrical Society was held at 19 West 
Forty-fourth street, Wednesday, Novem- 
her 22, 1905. A most interesting lecture 
was given by Mr. O. S. Lyford, Jr., elec- 
trical engineer of Westinghouse, Church, 
Kerr & Company, on “The Electrification 
of the Long Island Railroad.” Mr. Ly- 
ford said in part: 

“All the great railway systems center- 
ing in New York are becoming electrified. 
The first system to show definite results 
is that of the Long Island Railroad Com- 
pany, whose work is an admirable exem- 
plifieation of all the latest developments in 
electrical train operation, current distri- 
bution and third-rail methods.” Mr. Ly- 
ford, who has been actively connected with 
this important work, after detailing some 
of the special conditions which had to 
be met in the construction of the road, 
emphasized the following requirements: 

“Public safety, safety of employés, con- 
tinuity of service, prompt action in emer- 
gencies, permanence, economy of opera- 
tion and highest class of construction.” 
Such an undertaking in fact calls for the 
latest and best engineering practice in 
every detail and utmost diligence in con- 
struction. The requirements are not new, 
but a project of this character presents 
them with unusual emphasis. Likewise 
the solutions adopted are not radically dif- 
ferent from the best that have preceded, 
but they are more perfectly worked out 
and better harmonized than ever before. 

The pictures shown illustrated the fact 
that there is uniformity in the engineer- 
ing and every detail is substantial, rugged 
and permanent in character. The equip- 
ment and structure are fireproof to an 
unusual degree. The buildings and cars 
and their equipment, and to a large extent 
the transmission system, contain no com- 
bustible material except that necessary for 
insulation purposes. As far as possible 
the same general factor of safety has been 
applied throughout. 

The initial plant contemplated the elec- 
trification of about 200 miles of single 
track, of which 100 miles have now been 
equipped and are in operation. An equip- 
ment of 400 cars was contemplated and of 
this number 219 are completed. 

The interchange of traffic with the 
Brooklyn Rapid Transit and possibilities 


of further interchange of traffic with other ` 


roads had much to do with the selection 
of the electrical characteristics of equip- 
ment. Direct-current, 650-volt motors are 
used and the power is generated and 
transmitted at 12,000 volts, three-phase, 
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and distributed from rotary converter sub- 
stations by means of third rail. The lo- 
cation of power station is at Long Island 
City and the adoption of this site made it 
practicable to consolidate at this point the 
equipment for supplying power to the 
Pennsylvania Railroad tunnels and to the 
Long Island Railroad system. The trans- 
mission system from power station to sub- 
stations is partly overhead and partly 
underground. Steel motor-cars are used 
and the electropneumatic system of 
multiple-unit control. 

The substations are simple in design 
and very permanent in character. These 
substations are located at the junction 
points. At Hammels the substation in- 
stallation includes a 3,200-ampere storage 
battery. This is one of the first installa- 
tions where the type R plate of the Elec- 
tric Storage Battery Company has been 
used. One of the most interesting features 
of the substation equipment is the portable 
substation unit provided for handling the 
temporary loads at race-tracks and for 
relay purposes at the substations. 

The underground conduit construction 
for transmission cables on a railroad right 
of way meets with many unusual obstruc- 
tions. For the principal sections of over- 
head feeder lines steel towers are used. 

Referring to the power station attention 
was called to the fact that this is the first 
large plant which is entirely dependent 
on steam turbines. Three 5,500-kilowatt 
units are in service. The most striking 
feature of the electrical installation in the 
power station is the arrangement of 
switching galleries which are entirely iso- 
lated from the engine room except that 
the operating gallery has a balcony which 
extends into the engine room. This bal- 
cony is provided with windows from which 
the engine room can be viewed. The oper- 
ating room is well lighted, cool in sum- 
mer and warm in winter, absolutely quiet, 
perfectly safe at all times, as it contains 
none of the high-tension conductors, and 
there is no possibility of steam escaping 
into it. 

The following new members were 
elected: W. H. Warren, Albert Roe, Bern- 


hard Hoffman, Charles Rogalsky, Walter. 


Neumuller, E. A. Skehan, Albert Bald- 
win Hoffman, B. P. Wiltberger, Robert 
A. Broadfoot, Arthur J. Arwine, Felix 
Preston, Frank Davidson. | 
> 
The First Train Despatcher. 
Mr. A. H. Copeland, who for nearly 
thirty years, was agent for the Chicago 
& Alton Railway at Chenoa, Ill, claims 
to be the first man who ever despatched 
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a train by telegraphic train orders. When 


‘the event took place in the early fifties 


Mr. Copeland little dreamed of the far- 
reaching result of a simple act of kindness. 
It came about in this way: In the 
winter of 1852 Mr. Copeland worked in 
the post office at Middlebury, Vt., and 
was also telegraph operator, the tele- 
graph offices in those davs being generally 
located in the post offices and not in de- 
pots. Railways had no telegraph service 
of their own; the trains were operated 
wholly by time-card rules which provided 
that one train would wait at a certain sta- 
tion until the other train had passed. If 
one train was late at the meeting point 
the other was required to wait until the 
other showed up. Such a condition ex- 
isted on the winter morning in Febru- 
arv, 1852, when the first telegraphic train 
order flashed over the wires. The north- 
bound train. due to meet the south-bound 
train at Middleburv, was in a snowbank 
in the Green mountains south of Rutland. 
The conductor of the south-bound train 
was of course unaware of this. and ov 
knew that he and his passengers had be- 
fore them a wait at Middleburv anywhere 
from twelve minutes to twelve hours, 
when at the expiration of the latter time 
his train regained its right to proceed 
south to Rutland. As the length of de- 
lay increased, the restless, irritated pas- 
wengers grew bold and wandered uptown 
from the depot. Some of them straggled 
into the post office and happened to tell 
Copeland of the delay. The operator 
thought a moment. Then he said: “You 
bring the conductor up here and perhaps 
we can fix it so that you can go on to 
Rutland without waiting for the north- 
bound train.” The conductor demurred 


but finally acceded to the demand of his 
irate passengers. Upon arrival at the post 
office Mr. Copeland handed him a message 
from his superintendent at Rutland. It 
read something like this: “North-bound 
train in snowbank south of here. You 
come on down to Rutland and I will not 
let anv train go north until vou arrive.” 
Mr. Conductor read his order, looked 
Copeland straight in the eve and said, “T 
am afraid to do this. I might be taking 
a chance. How do I know its genuine?” 
Copeland quictly replied. “PI ride on the 
engine to Rutland.” That settled it and 
the train went on its way, the passengers 
rejoicing and heartily thanking the opera- 
tor. who kept up a wonderful amount of 
thinking while quietly sitting in the cah 
from Middlebury to Rutland. 

It was not until 1868, vears after all 
this. that Copeland went to the Chicago 
& Alton. where he found in full effect the 
perfected result of his original and acci- 
dental use of the telegraph in the move- 
ment of railway trains. 
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Electrical Notes from Europe. 


-HE new steam turbine group which 
the Brown-Boveri Company has 
installed in a large brewing and 

ice-making establishment at Rotterdam 
presents a special interest on account of 
the use of the exhaust steam of the tur- 
bine for various purposes. The establish- 
ment already had running a 700-horse- 
power horizontal engine coupled to a di- 
rect-current dynamo of 130 kilowatts. The 
engine also served to operate the ice ma- 
chines and other apparatus. As the en- 
gine ran at times at light loads, it was 
decided to install a second group of 
smaller capacity to act as a reserve. The 
new group consists of a Brown-Boveri- 
Parsons turbine, coupled direct to a 180- 
kilowatt generator, and takes up but a 
small space. One of the main advantages 
of the turbine is that its exhaust steam 
contains no traces of 01] and can, therefore, 
be used to heat the water which is needed 
in the establishment. A large amount of 
hot water is used for cleaning the barrels 
and for like purposes. It is furnished 
from a tank which is placed in the top 
story. Formerly the water was heated 
by live steam coming direct from the 
boilers at ninety degrees centigrade, but 
this method is very wasteful, owing to the 
great consumption of steam. Here the 
steam is injected directly into the water. 
Exhaust steam could not be used except 
by employing a complicated device for 
preventing the steam from coming in con- 
tact with the water, seeing that the ex- 
haust steam from an ordinary engine con- 
tains traces of oil which unfits it for in- 
jecting directly into the water. Such a 
system would be too expensive and would 
have a low efficiency. The steam tur- 
bine and dynamo group, besides the other 
well-known advantages which it possesses, 
thus has another advantage which should 
be recognized, as it may prove useful in 
many cases. In the Oranjeboom estab- 
lishment the exhaust steam is led up to 
the top story and runs into a eet of 
special nozzles contained in the water- 
tank, arranged so that the water is set 
constantly in movement. Thus the water 
is heated much more economically than 
before, and the saving in coal over the 
other method is considerable. The new 
Brown-Boveri group. while installed as a 
reserve, is now considered as the principal 
machine of the establishment, and is set 
in operation whenever there is need for 
a supply of hot water. The turbine works 
with superheated steam at 250 degrees 


By Our Special Correspondent. 


centigrade and makes 3,000 revolutions 
per minute. The dynamo furnishes 130 
kilowatts at 115 to 120 volts. 


The municipality of Cologne has re- 
cently had built a special form of motor 
street sprinkler for use upon the tracks 
of the overhead trolley road. It consists 
of a large cylindrical tank mounted upon 
a car-truck, and provided with a trolley. 
At each side and in the rear are the 
sprinkling nozzles for watering the street. 
The main platform which holds the tank 
is mounted upon two bogies of two axles 
each, and upon each of the bogies is 
placed a thirty-fivehorse-power motor. 
The total weight of the sprinkling car is 
about twenty-five tons when fully charged. 
The width of the jet can be regulated at 
will, and at the full pressure the total 
width which is watered is about fifty feet. 
The capacity of the water-tank is about 
ten cubic metres, and it is filled in ten 
minutes. This amount of water, allow- 
ing the car to travel at the rate of twelve 
kilometres an hour, is sufficient to cover 
a width of eight to fourteen metres on 
a length of five kilometres. The motor 
system is in the line of modern progress 
and there is no doubt that machines of 
this tvpe will come into use generally. In 
Paris an automobile street-sprinkler ar- 
ranged on similar lines, but using a De 
Dion gasoline motor, is now running very 
successfully upon some of the large avc- 
nues. 


A hydroelectric plant has been lately 
installed by the gas company of Clermont- 
Ferrand, a town of considerable size in 
the region of Lyons. The company al- 
ready operates an electric station in the 
city using monophase current at 2,000 
volts and forty-two cveles. An increase has 
been needed for some time, and it was 
accordingly decided to make use of a 
hydraulic plant at some distance from the 
city which could also serve for the sur- 
rounding region, besides the two locali- 
ties of Clermont and Rovat. The Sioule 
river furnishes the power and the hydran- 
he work has Ixen carried out at a point 
near Queuille, lving at a distance of twenty 
miles from Clermont. This stream gives 
a good supply of water, but is subject to 
freshets at frequent intervals. In sum- 
mer the supply is 4.500 cubic metres per 
minute, but in periods of high water as 
much as 40,000 cubic metres are noted. 
The dam is erected across the narrow val- 


ley containing the stream, and forms a 
basin 7.5 kilometres long and 150 metres 
average width. This gives a sufficient re- 
serve against the low-water periods. The 
French Westinghouse Electric Company 
was charged with the electric outfit of 
the Clermont-Ferrand plant as well as 
the turbines. The hydraulic station is 
placed directly below the dam, and, con- 
trary to the usual case, there is no intake 
canal, but the penstocks are run directly 
from the dam to the wheels. 

The dynamo room is laid out for six 
groups of 1,200 horse-power each, usiny 
one group as a reserve. At present there 
are three units installed. The turbines 
on the Francis (Swiss) system were built 
at the Westinghouse company’s works at 
Havre, as well as the alternators, exciters 
and apparatus, under the direction of Mr. 
Albert Schmid. The alternators are di- 
rect coupled to the wheel by electric in- 
sulating discs on the Zodel system. These 
machines furnish 1,000 kilowatts on the 
three-phase system, operating at 1,000 
volts. Their speed is 333 revolutions per 
minute, and they give fifty cycles. An 
alternator of the inductor pattern is used 
in this case. Tha exciting current is 
furnished from these generators, each 
driven by a smaller turbine of seventy- 
six horse-power. In both cases the tur- 
bines work under a head of water from 
twenty-one to twenty-five metres. Step- 
up transformers raise the current to 20,000 
volts for the lines which run to Clermont- 
Ferrand and other localities. The princi- 
pal substation is located at Clermont- 
Ferrand. It contains three groups of 
three 37%5-kilowatt transformers each, 
which lower the tension to 3,000 volts. 


An extensive cable transport system for 
handling coal and iron ore on a large 
scale is in use at present at the blast 
furnaces which are located at Portoferraio, 
on the island of Elba. The cable con- 
vever is one of the largest in Europe. It 
serves in connection with a set of large 
cranes to unload the material from the 
beats in the harbor at 220 metres from 
the shore, and to transport it to the stor- 
age deposits placed at sixty-five and 200 
metres inland for the coal and the ore 
respectively. The material is handled 
at the rate of 100 tons an hour. The 
apparatus which is used for unloading 
the ore from the boats consists of eight 
cranes of large capacity, four for the 
ore and four for the coal. The cranes are 
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placed upon a platform built upon piles. 
Two electric motors are used for operating 
the cranes. The motors have a capacity 
of fifty horse-power each, and one motor 
works four of the cranes, having four 
hoisting-drums connected with it. After 
unloading, the material is charged upon 
& series of buckets which hang from an 
overhead cable line and are drawn along 
upon it by a traction cable. The car runs 
thus up the ascending way, drops its 
lead and returns by the descending cable. 
Two cable-drums are provided for the 
conveyer system. There are two parallel 
sets of conveyers, one for the coal and 
a second for the ore. Each car or bucket 
receives a load of one ton of material, and 
the cars run at intervals of thirty-six 
seconds, at a speed of thirty inches per 
second, and are spaced at eighty feet 
apart. The motor which operates the 
cable-drums is of the fifty-horse-power 
type. The new electric system is found 
to be of great value in the rapid and 
automatic handling of the material. A 
German firm, Bleichert & Company, of 
Leipzig, furnished the electrical outfit for 
this plant. 


The towns of Evian and Thonon, both 
of them well known among the watering- 
places of Switzerland, and located on the 
south bank of lake Leman, at the foot 
of the Chablais mountains, decided to 
erect a hydraulic plant in the neighbor- 
hood in order to secure a supply of current 
for the local lighting. The torrent of the 
Dranse was found to be available in this 
case, and the hydraulic plant was erected 
at Chevenoz, a point about fourteen kilo- 
metres from Thonon, and twenty-two kilo- 
metres from Evian. The electrical work of 
this plant has been carried out by the Oer- 
likon Company. From the dam which has 
been placed across the stream, an intake 
canal, which is open for the most part, runs 
along the side of the mountain for a length 
of 800 metres. The canal leads to the 
main basin, from which a penstock, one 
metre in diameter and 250 metres long, 
runs down to the hydraulic station. The 
head of water is fifty-five metres and the 
flow two cubic metres per second, which 
corresponds to 1,100 horse-power avail- 
able. The Checenoz station contains tur- 
bine and dynamo sets, which use Piccard 
and Pictet wheels of the well-known Swiss 
‘make. The wheels give 350 horse-power 
each, and run at 430 revolutions per 
minute. The shaft is horizontal and on 
it is mounted the alternator of the Oer- 
likon make. These machines are three- 
phase alternators of the inductor type. 
At a speed of 430 revolutions, they will 
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furnish a current of 5,200 volts (3,000 
volts simple tension) and fifty cycles. 
Step-up transformers are not used here, 
but the current passes from the switch- 
board to the line at a tension of 5,200 
volts. The overhead line which runs to 
Evian is made up of three four-millime- 
tre wires, and a fourth wire which serves 
as a balancing line. The transformers at 
Evian are placed either in square kiosks 
or in the buildings. They lower the ten- 
sion to 120 volts for the secondary mains, 
and are used in sizes varying from thirty 
kilowatts down. At Thonon, which re- 
ceives a second high-tension line, a sim- 
ilar arrangement is used. 


~ Among the new European electric rail- 
rcads which are now in successful opera- 
tion, we may mention the electric line 
which runs between Berthoud and Thun. 
It is one of the most important electric 
railroads in Switzerland, and is of special 
interest as an example of the three-phase 
system. The starting point of the line 
is the station of Berthoud, which is on 
the railroad line from Zurich to Geneva 
via Berne. The electric line uses part 
of the already existing Emmenthal rail- 
road and then separates from it and passes 
through a mountainous region, crossing 
the Jura-Simplon railroad and reaching 
the terminal station at Thun, which lies 
on the main railroad from Berne to Inter- 
laken. The electric line thus gives a com- 
munication by a direct route between the 
north and the east of Switzerland on the 
one hand, and the Bernese Oberland on 
the other. As it runs through a very pic- 
turesque country, it is largely utilized by 
tourists. The road has a total length of 
40.2 kilometres, and is shorter than the 
railroad between the same points by 12.2 
kilometres. It connects also at two in- 
termediate points with the steam railroad 
lines, making four points in all. The 
three-phase system which is used here was 
installed by the Brown-Boveri Company. 
An overhead wire is employed, which is 
double, with a trolley on each wire, and a 
rail return. The tension between the 
wires is 750 volts. The cars had to be 
of some length. A motor-car_ holding 
sixty-six places and a trailer of seventy 
places are used here, having a total weight 
of twenty tons, and running at twenty- 
five miles an hour on grades of twenty- 
five per cent. By coupling two trains 
together it is possible to take 280 pas- 
sengers at a time. The freight trains 
using electric locomotives run at ten miles 
an hour. The motor-cars and trailers are 
long, square-built cars of the ordinary 
pattern. Each motor-car carries two 
bogies and four sixty-horse-power motors. 
Current is supplied from a hydraulic 
station in the neighborhood. 
C. L. DURAND. 
Paris, November 25. 
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The Question of Temperature and 
Efficiency of Thermal Radiation. 


At a recent meeting of the Physical 
Society, of London, a paper was read by 
Mr. James Swinburne, on “The Question 
of Temperature and Efficiency of Ther- 
mal Radiation.” 

It has long been known that various sur- 
faces have different emissivities, and it 
is generally held that at a given tempera- 
ture some bodies radiate a larger per- 
centage of their total radiation in the 
form of light. This view is largely based 
on some experiments by Evans and Bot- 
tomley. Evans’s experiments really show 
that if two filaments, A and B, of the 
same area, but of low and high emissivi- 
ties respectively, are run to give the same 
light, the filament A of lower emissivity 
will give a higher efficiency, and it will 
give a still higher efficiency if run so as 
to use the same power as B. This is a 
natural consequence of the different emis- 
sivities, and does not at all show that A 
gives a higher efficiency at the same tem- 
perature as B. Professor Bottomley’s ex- 
periments are criticised on the ground 
that he used no photometer, and his reason- 
ing attacked on the ground that he makes 
the same slip as Evans in confusing dif- 
ference of emissivity with difference of 
efficiency at the same temperature. It is 
urged that a body A at the same tem- 
perature as B can not give out radiation 
corresponding to a higher temperature 
of B; for if it could, and A and B were 
enclosed in a perfectly reflecting space, A 
would heat B to a higher temperature 
than A. It may be said that A can 
have a higher efficiency than B, not by 
giving out rays corresponding to B at a 
higher temperature, but by omitting to 
give some of the longer radiations that 
B gives. If this were true, a hot body 
might be surrounded by a thin case of 


A lined inside with a substance which 
only emitted and absorbed long waves. 
The case would then take in long and 
give out short waves, though colder than 
the source. High efficiency or selective 
emissivity is always sought in polished, 
grey or white surfaces like flashed fila- 
ments, platinum and other metal wires 
and rare earths. If there were such a 
thing, it should be found not in white, 
but in black bodies, as a body which is 
a specially good radiator of light when hot 
should be black when cold. Lummer’s 
curves of the distribution of energy for 
a “black body” and polished platinum are 
compared, and show somewhat higher effi- 
ciency for platinum; but the comparison 
is difficult. The behavior of flashed 
lamps and incandescent gas-mantles is 
explained by the difference of emissivity, 
without any need for selective emissivi- 
ties. 
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Society of Naval Architects and 
Marine Engineers’ Visit to 
Schenectady. 

Following the final event of the genera! 
convention of the Society of Naval Archi- 
tects and Marine Engineers, held in New 
York Thursday and Friday, November 16 
and 17, invited guests to the number of 
135 boarded a special train at the Grand 
Central station early Saturday morning 
for Schenectady, shortly after the closing 
banquet at Delmonico’s. The banquet 
was very successful and a fitting climax 
to the preceding two days’ business ses- 

sions. 

Among other speakers at the banquet 
were General Eugene Griffin, first vice- 
president of the General Electric Com- 
pany; Rear-Admiral Evans, United States 
navy; H. D. Goulder, head of the Mer- 
chant Marine League, Cleveland, Ohio; 
Senator Gallagher, of New Hampshire, 
and others. 

The special train arrived in Schenec- 
tady Saturday morning, and was switched 
into the ‘yards of the General Electric 
Company, where breakfast was served on 
the train. The visitors were then escorted 
in groups through the works in charge of 
representatives of the company. For the 
information of the visitors, a pamphlet 
was distributed, which illustrated the ma- 
rine section of the company’s products 
and works, including a diagram of the 
route of inspection. ‘The morning was 
spent in inspecting the various shops, 1n- 
cluding those devoted to the manufacture 
and test of the Curtis steam turbines, 
which were of special interest_to the visit- 
ors, as were the searchlight projectors and 
other applications of electricity to marine 
service. 

Among the visitors were Mr. H. L. 
Aldrich and Mr. Herbert, of Marine En- 
gineering; W. T. Berry and D. H. Gard- 
ner, of the New York, New Haven & Hart- 
ford Railroad, marine constructiqn de- 
partment; Professors E. H. Bull and 
A. J. McLain, of Webb’s Academy; 
Mr. George L. Craig, president, Craig 
Shipbuilding Company, Cleveland, Ohio; 
D. E. Ford, engineer of floating 
equipment, Standard Oil Company; 
William Gardner, designer of the yacht 
Atlantic, winner of the transatlantic race 
for the Emperor William cup last sum- 
mer; Mr. H. C. Higgins, Old Dominion 
Steamship Company; C. A. MeAlhster. 
chief engineer revenue cutter service; Mr. 
H. A. Magoon. chief engineer of the Mary- 
land Steel Company; Adimiral J. A. B. 
Smith. United States navy; C. P. 
Weatherbee, chief engineer of Bath Tron 
Works; Aaron Vanderbilt, engineer; A. J. 
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Woodward, United States navy; J. R. 
Andrews, president, Hyde Windlass Com- 
pany; Geo. A. White, Hudson River Day 
Line; J. A. Penton, Penton Publishing 
Company; Fred Shaw, Shipping Illus- 
trator; A. E. Potter, Rudder Publishing 
Company; W. C. Wallace, Clyde Ship- 
building Company, Scotland, and others 
equally prominent. 

The society members of the General 
Electric Company were in charge of the 
trip, and the entire matter was handled 
by Mr. J. W. Kellogg, head of the marine 
department of the company. 

After the morning spent in the works, 
the train was again delivered to the New 
York Central, and the guests returned to 
New York city in the afternoon. 


Zinc Fuses. 

Some time since Messrs. Alfred 
Schwartz and W. H. N. James made a 
study of zinc and aluminum as materials 
for fusible cutouts. Ina recent article they 
gave some further information regarding 
the use of zinc. This metal can not be 
drawn in a wire, and can only be rolled 
while hot; while aluminum wire of small 
diameter is unreliable as a fuse, since the 
coating of oxide holds up the molten metal. 
The two metals must therefore be used 
in strip form. With copper strip the 
fusing current is proportional to the 
breadth of the constant thickness, and the 
curves connecting these quantities all pass 
through the origin. If, however, the 
fusing current be plotted against the thick- 
ness for constant breadth, it will be found 
that the lines pass through a point on the 
axis of thickness considerably to the left 
of the origin, due to the increased carry- 
ing capacity per unit area in the small 
strips. In the case of lead strip, the curves 
connecting fusion current and breadth, 
when extended backward, are found to 
cut the axis of breadth at a point con- 
siderably to the left of the origin for a 
similar reason; while on plotting fusing 
current against thickness for a constant 
breadth, the curve is found to follow a 
logarithmic law. Since the melting point 
of zine and its current density at fusion 
are intermediate between those of copper 
and Jead, the law connecting its fusing 
current and dimensions may be regarded 
as being intermediate between those for 
lead and copper. The law may be ex- 
pressed by the following formula: C = k 
(b+b,) (+4). b, and t, being con- 
stants independent of the breadth and 
thickness of the fuse, and k a constant de- 
pending upon its length. [n centimetre 
measure, b, is equal to 0.1, and ¢, to 0.01. 
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This law will hold for thicknesses from one 
one-hundredth to one-tenth centimetre, 
and breadths of from four-tenths to one 
and one-half centimetres. The experi- 
menters have not carried the research above 
300 amperes. but believe it will hold for 
100 or 500 amperes. Zine fuses show 
very little deterioration, and may be run 
at ninety-five per cent of their normal 
fusing current. The metal does not bc- 
come red hot just before fusing. It has 
been found that when a strip fuse is made 
narrower at its centre, that the are which 
is formed is limited to this narrow portion, 
provided it be about one and one-half 
inches in length. This action assists much 
in suppressing the are. Zinc is free from 
oxidation even at high current density. 
It therefore makes a desirable material for 
fuses. It should be borne in mind, how- 
ever, that fer a given fusing current, a 
zine fuse, measured in volume, it wi’! be 
approximately 4.4 times that of the cop- 
per fuse. Another objection lies in the 
fact that the molten globules of zinc con- 
tinue to burn in air. When used in en- 
closed forms, the cartridge should be 
larger than that required by a copper 
fuse.—Hlectrician (London), November 
17. 
ay poe 
A Standard Third Rail. 

The New York Central & Hudson River 
Railroad Company has initiated a move- 
ment to induce all the railroads in the 
eastern part of the country—more espec- 
cially those railroads entering New York 
and Jersey City—to decide upon a uni- 
form type of third rail. While many of 
the railroads which have been asked to con- 
sider the matter have no immediate pros- 
pect of electrifying any part of their lines, 
it is believed that in the event of all of 
the eastern railroads using electricity, an 
agreement with regard to a standard form 
of third rail would be beneficial. 


“ McClure’s for a Twelve-Month.” 
The S. S. MeClure Company, New York 
city, has published a very neat booklet 
entitled “MeClure’s for a Twelve-Month.” 


This gives a brief outline of the timely 
articles and clever stories which will ap- 
pear in MeClure’s Magazine during the 
coming vear. In addition to pure fiction, 
narrative and historical matter, there will 
appear a number of articles dealing with 
the technical features of various indus- 
tries. Mr: Rav Stannard Baker will un- 
dertake a commercial discussion entitled 
“The Railroads and Their Owners.” 


fll 
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The Alexandria-Ramleh Electric Railway. 


OUBTLESS every tourist who vis- 
its Alexandria (Egypt) has made 
an excursion to Ramleh, the in- 

teresting section which extends for about 
ten kilometres to the east of the city from 
the Ibrahimiye station to the terminus at 
St. Etienne. It consists of an uninter- 
rupted series of splendid villas and mag- 
nificent gardens descending to the sea. It 
is here that the wealthy families of Alex- 
andria and of Cairo reside when the heat 
of the summer renders unbearable further 
sojourn in these cities. It is here also that 
many business men have made their per- 
manent homes, consisting, for the greater 
part, of Europeans who are obliged to go 
daily to Alexandria, but prefer villas scat- 
tered in the fresh green and hidden among 
stately palms, perpetually moved by the 
north sea breezes, to houses exposed to 
the noise and dust of the city. In this 
quarter, not far from the Ibrahimiyve sta- 
tion, are located the large hippodrome and 
the English athletic field, both of which 
are frequented largely, as well as the hote! 
casino of St. Etienne, the most popular 
resort of Alexandria, which is placed on 
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Fie. 2.—ALEXANDRIA-RAMLEH ELECTRIC 
RAILWAY. 


the shore of the sea, and surrounded by 
orange groves and beautiful cultivated 
vardens. Here during the hot afternoons 
of the summer the residents of Alexan- 
dria resort by thousands to attend the con- 
certs and entertainments given frequently, 
and to enjoy the baths which are fitted 
up luxuriously with all modern comforts. 

Up to the year 1893 the heavy passen- 


By Enrico Bignami. 


ger traffic between Alexandria and Ramleh 
was made bysteam on a single double-track 
line between Alexandria and Bulkeley. At 
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trains on this road during certain hours 
of the day on a fifteen-minute headway. 
The management of this Alexandria- 


Fic. 1.—Two GENERATOR GROUPS, ALEXANDRIA-RAMLEH ELECTRIC RAILWAY. 


the latter point it divided intotwobranches, 
each with a double track, which passed 
through the more important centres of 
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Ramleh road, in view of the constantly 
increasing passenger traffic, determined 
to transform from steam to electricity, and 
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Fia. 3.—TRANSFORMER SUBSTATION AT BULKELEY, ALEXANDRIA-RAMLEH ELECTRIC RAILWAY. 


the section, coming together again at St. 
Étienne. In order to serve the constant 
traflic it was found necessary to run the 


placed the contract for the work with 
Brown-Boveri & Company, of Baden. 
Switzerland. This company has con- 
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structed a system which generates directly 
three-phase current at 6,500 volts, by 
means of two three-phase alternators, 
each rated at 600 kilowatts, and having 
twenty-eight poles. These revolve at a 
speed of 170 revolutions per minute, giv- 
ing a frequency of twenty-five cycles per 
second. The steam engines to which the 
alternators are directly coupled were fur- 
nished by the house of Franco Tosi, of 
Legnano, Italy. They are of the tandem- 
compound type, capable of developing 
normally 750° horse-power, and a maxi? 
mum of 1,090 horse-power. 

In Fig. 1 is shown a view of the two 
generator groups. The revolving mag- 
netic fields of the alternators are not 
keved directly to the engine shafts, but 
are attached to the flywheel of the latter 
by means of a flange. 

There are also two continuous-current 
machines rated at thirty-five kilowatts at 
100 volts, which are driven by means of 
belts from pulleys attached to the engine 
shaft. These furnish the exciting current. 
Each of these exciters is sufficient to fur- 
nish the exciting current for both alterna- 
tors at the same time. 

The distributing switchboard is of the 
usual Brown-Boveri type, and includes an 
exciter panel, two alternator panels, and 
two panels for the outgoing lines. All 
of the high-tension panels are provided 
with oil switches, and those for the out- 
going lines are provided, in addition, with 
an automatic arrangement for opening the 
switches in case of abnormal overloads 
or short-circuits on the transmission line. 

A high-tension transmission line con- 
nects the generating station to the trans- 
forming substation at Bulkeley. Start- 
ing from the generating station the line 
consists of a three-core cable about 6,300 
metres in length. From the end of this 
cable on the line is carried overhead on 
the iron poles which are used for support- 
ing the trolley wire brackets. A view of 
a stretch of the line is shown in Fig. 2. 
At the top of the pole may be seen the 
three high-tension wires mounted on 
double-bell insulators of American make. 
Below them, close to the cross-arms, are 
the feed wires for the trolley; and, finally, 
suspended over the centre of the track, 
are the two working trolleys. An inter- 
esting characteristic of the high-tension 
line is the guard wires attached to each 
insulator, as was prescribed by the Egyp- 
tian government. These serve to ground 
the line in case of the breaking of a wire. 

The high-tension line terminates at the 
transforming station at Bulkeley, a dis- 
tance of 10,500 metres, This substation 
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is illustrated in Fig. 3. Here, from the 
high-tension collecting bars, the current 
is carried through three oil switches to 
three three-phase transformer groups, each 


is shown in the view of the substation 
(Fig. 5). 

The alternating current, at the reduced 
voltage of 350, is fed to three rotary 
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Fic. 4.—ROTARIES AND TRANSFORMERS AT SUBSTATION, ALEXANDRIA-RAMLEH ELECTRIC 
RAILWAY. 


converters, and transformed to direct cur- 
rent at 560 volts. Each of the converters 
is rated at 300 kilowatts, and operates at 
a speed of 500 revolutions per minute. 


group consisting of three single-phase 
transformers connected in delta. Each 
transformer is rated at 110 kilowatts, and 
reduces the voltage from 6,500 to 350. 
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Fra. 5.—SWITCHBOARD AND ROTARIES, SUBSTATION, ALEXANDRIA-RAMLEH ELECTRIC RAILWAY. 


At the Bulkeley substation the same 
general scheme has been adopted for dis- 
tribution. There are three separate groups, 
cach consisting of three single-phase trans- 


The transformers are shown in Fig. 4. 
The high-tension tablets for the trans- 
former primaries may be seen at the ex- 
treme left of the switchboard, which 
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formers and the corresponding rotary con- 
verters. This arrangement allows bus-bars 
to be eliminated for the low-pressure 
alternating current, and simplifies notably 
the arrangement and manipulations of the 
switchboard. 

The manipulations for starting a rotary 
converter and connecting it to the sec- 
ondary of the transformer circuit are very 
simple. By means of a motor-generator 
set, consisting of an induction motor of 
fifty horse-power, coupled directly to a 
continuous-current dynamo rated at 
thirty-three kilowatts, driven at a speed 
of 750 revolutions per minute, the rotary 
converter is started as an ordinary con- 
tinuous-current motor. Then, by means 
of the regulating rheostat, the speed of 
the rotary is increased so as to bring it 
into synchronism with the transformer 
currents, and it is then connected 
to the transformers so as to operate 
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the. rotaries, and four panels for the 
feeders, each of which is provided with an 
automatic switch. ‘These four feeders 
feed separately four different sections of 
the line—that is to say, that section run- 
ning up from Alexandria to Bulkeley; the 
section going down from Bulkeley to 
Alexandria; the section from Bulkeley to 
St. Etienne on the old line; and the sec- 
tion from Bulkeley to St. Etienne on the 
new line. 

In order to complete this installation, 
a 350-kilowatt rotary converter, shown in 
Fig. 6, has been placed in the generating 
station. This is fitted with auxiliary ap- 
paratus similar to that in the substation 
—that is to say, there is a group consist- 
ing of three single-phase transformers 
rated at 125 kilowatts, connected in delta, 
for lowering the alternating current to 
350 volts. This rotary was installed to 
supply the railway in the city, and operates 
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Fig. 6.—TRANSFORMER GROUP AND ROTARY CONVERTER, GENERATING STATION, ALEXANDRIA- 
RAMLEH ELECTRiC RAILWAY. 


as a synchronous motor. An interesting 
detail of this installation is the supplying 
the rotaries with two series windings, in 
addition to the shunt winding. These 
may be connected either in series or in 
parallel. This is done with a view of 
obtaining, by means of induction coils ap- 
plied in the alternating-current circuit, a 
variation in the voltage from 500 volts 
empty to 535 at full load, when the two 
compound windings are in parallel, or 
even to 550 when these two coils are in 
series. 

The substation switchboard consists of 
three panels for the alternating currents, 
three for the direct currents supplied from 


in parallel with the direct-current ma- 
chines in the city station. The latter were 
supplied with an over-compound winding, 
so that the rotary was also supplied with 
a compound winding, by means of which 
the voltage of the direct-current side is 
raised from 500 at no load to 550 at 
full load. 

When, on account of the small load car- 
ried by the substation at Bulkeley during 
the early hours of the day and during the 
night, it is not convenient to keep in oper- 
ation the 600-kilowatt unit, the machine 
just mentioned is run in order to trans- 
form the continuous current into alter- 
nating current. The dynamos at the 
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central station thus furnish continuous 
current for driving the rotary, and the 
alternating current produced by the latter 
is raised by the transformers of the sta- 
tion from 350 to 6,500 volts, and is thus 
sent out over the lines. Finally, in order 
to prevent the rotary, which is thus run in- 
verted, from racing, due to under-excita- 
tion, the exciter for this machine is 
directly coupled to it. 

The passenger service on the Alex- 
andria-Ramleh road is supplied by means 
of cars of the first and second class, as 
well as by combination cars with first and 
second-class compartments. The prin- 
cipal car-shed, placed at Mustafa, near the 
Bulkeley substation, is capable of storing 
seventy cars. A repair shop has been 
erected for carrying out the most impor- 
tant repairs, and is placed next to the 
generating station at Karmous. 

The transformation from steam to elec- 
tricity was carried out in a few months, 
but it is already possible to note the most 
satisfactory results from this transforma- 
tion. 


American Institute of Electrical 
Engineers. 

On September 24, 1905, a law commit- 
tee of five members of the American In- 
stitute of Electrical Engineers was ap- 
pointed to prepare recommendations of 
such amendments to the constitution as 
would seem desirable, in view of the very 
greatly increased membership at the pres- 
cnt time. The recommendations must be 
presented to the secretary on or before 
February 1, 1906, in order to secure ac- 
tion during the vear. This committee is 


now engaged in the work, but in order 
that every member may have an oppor- 
tunity to make suggestions of desirable 
amendments, an invitation has been ex- 
tended to each member or associate to send 
suggestions to the secretary before De- 
cember 15, 1905. 

The Institute has prepared an ‘attrac- 
tive and useful folder containing the lists 
of officers, committees, and a calendar for 
1905-1906. 


The National-Interstate Telephone 
Association. 


The National-Interstate Telephone As- 
sociation has prepared a miniature emblem 
in the shape of lapel buttons, clasp pins 
and hat pins. This represents the official 


design, and is furnished in gold plate and 
colors. Exchange managers are purchas- 
ing these shields for distribution among 
employés and subscribers. J. A. Harvey, 
assistant secretary, 708 Electric Building, 
Cleveland, Ohio, is in charge of the dis- 
tribution, the prices of the shield varying 


with the form preferred, 
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AN ELECTRIC ACCELEROMETER. 


BY R. B. OWENS. 


The advent of the electric motor as a 
competitor of the steam engine, especially 
in the traction field, has given rise to cer- 
tain acceleration problems unfamiliar to 
engineers of a generation ago. At a time 
when the train-mile was a satisfactory 
unit in which to reckon haulage costs, 


ELECTRICAL REVIEW 


adjusting R can be calibrated in the revo- 
lutions per minute, feet per second, or 
miles per hour as desired. As the cur- 
rent through I is proportional to speed, 
it is only necessary to determine the rate 
at which the current varies in order to 
have a measure of acceleration. This is 
simply and easily done by inserting in the 
circuit with I a transformer T with its 
secondary connected, for purposes of ad- 


Fira. 1.—AN ELECTRIC ACCELEROMETER. 


there was little occasion to bother with 
acceleration. Now, however, when neither 
the train-mile, car-mile nor ton-mile suf- 
fices, even when coupled with a speed fac- 
tor as a basis of estimation and analy- 
sis, now when to maintain certain sched- 
ules more energy is expended in accelerat- 
ing than in overcoming frictional and 
grade resistances, a simple, accurate and 
reliable means of measuring acceleration 
is urgently demanded—a means at least 
comparable in simplicity and accuracy 
to those employed in the measuring of 
the quantities of which it is the second 
and first differential with respect to time. 
The measurement of length is familiar 
to all. Of practical methods of measur- 
ing velocity or speed, at least of machines, 
one of the most satisfactorv, if not the 
most satisfactory, involves the use of 4a 
suitable constantly excited or permanent 
magnet dynamo mechanically driven by 
the piece whose velocity is to be measured, 


justinent, through a non-inductive resist- 
ance R,, to a zero-centre, direct-current 
voltmeter V (see Fig. 2). The reading 
of the voltmeter V will then be propor- 
tional to the acceleration, positive or nega- 
tive, of the shaft S. 

Substituting recording instruments for 
the indicating ones shown, we have a re- 
cording speed indicator and a recording 
accelerometer. The transformer must 
have a straignt line saturation curve and 
a large transformation ratio, as the sec- 
ondary induced voltage is necessarily 
small and the voltmeter V must also be 
sensitive. The calibration of the am- 
meter as a speed indicator is effected by 
driving the armature A at different con- 
stant speeds, as shown by ammeter read- 
ing, and taking the revolutions in a given 
time by means of a revolution counter 
and stop watch. The calibration of the 
voltmeter as an accelerometer is best done 
by driving the armature A by a sepa- 
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and electrically connected through an 
ammeter to a circuit of constant coeff- 
cients as shown in Fig. 1. 

N is the shaft whose velocity is to be 
measured. C is a mechanical coupler. 
A is the armature of a small permanent 
magnet. or constantly excited continuous- 
current dynamo wound so as to have a 
negligible reaction within the limits of 
its use. R is a variable non-inductive re- 
sistance, and I is a zero centre direct- 
current ammeter. The reading of I will 
be proportional to the speed of S and by 


! Paper read before the electrical section of the 
Canadian Society of Civil Engineers, November 2, 


rately and constantly excited motor hay- 
ing applied to its armature, preferably of 
small momentum, a voltage varying ap- 
proximately as a linear function of time. 
With proper manipulation of apparatus 
the ammeter readings plotted against time 
will be a straight line whose slope will be 
constant and equal to the acceleration and 
to the constant reading of the voltmeter 
to within a constant. 

In some tests made in the writer’s 
laboratory not long ago, A (see again 
Fig. 2) was the armature of a small, 
low-voltage, separately excited, direct- 
current generator; S the shaft of a three- 
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horse-power, separately excited, direct- 
current motor to whose armature by a 
potentiometer arrangement a steadily in- 
creasing or decreasing voltage could be 
applied; I and V Weston ammeter and 
millivoltmeter and T a small lighting 
transformer with a transformation ratio 
of twenty, and excellent results were ob- 
tained, speed and acceleration being read 
to exactly the same degree of accuracy 
that Weston direct-current ammeters and 
voltmeters are capable of. With record- 
ing instruments substituted, this would 
seem to meet every requirement of a prac- 
tical apparatus for the measurement and 
recording of velocity and acceleration in 
railway work, both steam and electric, and 
is applicable, of course, in many other con- 
nections. 
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Electric Power Supply for London. 
A report has been issued by the finance 
committee of the London county council, 
dealing with the question of electrical 
supply for that city. The two main ques- 
tions on which the council desires the 
advice of this committee are the follow- 
ing: are there reasonable grounds for 
thinking that the plan proposed recently 
by the highways committee of the coun- 
cil will be self-supporting? second, can the 
large sum of money needed be raised with- 
out affecting the credit of the council? 
The highways committee’s report recom- 
mended the council to promote a bill in 
the next session of parliament, to enable 
the council to supply electrical energy in 
London and certain surrounding districts. 
The report of the highways committee 
offered no guidance beyond the general 
statement that, in its opinion, it would 
be quite practical to put forward a satis- 
factory scheme. At the last session of 
parliament a bill was introduced to au- 
thorize a power company to supply a 
large industrial and non-industrial sec- 
tion of London, of which not less than 
seventy-five per cent was outside the county 
of London. The capital to be used in 
this undertaking was put at about $33,- 
000,000. A station with an output of 
60,000 kilowatts was first to be erected, 
and distributing mains and subsidiary 
works were to be constructed at a cost 
of $10,500,000. This company estimated 
that it could generate electricity at the 
low price of 0.308 cent per kilowatt-hour, 
and that adding general expenses would 
bring the cost to 1.044 cents. It is es- 
timated that with a scale of 133,500,000 
kilowatt-hours by the vear 1910, at the 
average price of 1.4 cents per kilowatt- 
hour, that there would be a balance, after 
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providing for reservé, depreciation and re- 
newals, sufficient to pay five and one-half 
per cent on the capital of $10,000,000; 
and, further, that with a sale, by the year 
1916, of 600,000,000 units at 1.1 cents, 
there would be a balance sufficient to pay 
four and one-half per cent on $5,000,000 
debenture stock, five per cent on $10,000,- 
000 of preferred stock, and eight per 
cent on $15,000,000 of ordinary stock, and 
leave a balance of about $190,000. 

Taking the company’s figures as a basis, 
the finance committee estimates that it 
will be necessary for the council to sell 
200,000,000 units at an average of 1.4 


cents per kilowatt-hour, in order to real- | 


ize a profit on working of $900,000 a year, 
even should the working expenses prove 
to be no higher than those given in the 
above estimate. 

It is thought that for the council’s 
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would necessarily involve. The council 
is at the present time engaged in carry- 
ing out several great improvements and 
works involving a large amount of capital 
expenditure, and during the present year 
it decided upon the immediate electrifi- 
cation of the whole of the northern sys- 
tem of its tramways. This, with various 
extensions and other reconstructions, will 
necessitate a far darger capital expendi- 
ture on tramways during the next few 
years than in any past year. Again, the 
acquisition of a site for the new county 
hall has been approved, and provision for 
this, together with the building, will make 
a serious addition to its normal require- 
ments on capital account. In these cir- 
cumstances, and apart altogether from 
the consideration of the risk which the 
proposed scheme involves, the finance com- 
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A UNIQUE STORAGE BATTERY LOCO- 
MOTIVE ON THE LONDON UNDER- 
GROUND RAILWAY. 


BY FRANK C. PERKINS. 


The accompanying illustration shows an 
interesting type of storage battery loco- 
motive as utilized by the Underground 
Electrice Railways, Limited, of London, 
for the Great Northern, Piccadilly & 
Brompton Railway. A number of these 
locomotives have been constructed at 
Motherwell, England, for use in this serv- 
ice by Hurst, Nelson & Company, Limited. 

The bodies of these locomotives are 
fifty feet and six inches long, over the 
buffers, and are entirely constructed of 
steel, with the exception of the flooring 
which is of Jarra wood. The driver's cab 
is arranged at one end of the locomotive 


STORAGE BATTERY LOCOMOTIVE ON THE GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY. 


plan to be successful, it will be necessary 
to supply a large district lying outside 
of London county; but it is feared that 
there would be considerable difficulty pre- 
sented to obtaining authority for it to do 
this. 

The report submitted by the highways 
committee was indefinite on a number of 
points. It was not clear whether the coun- 
cil would be able to supply power directly 
to individual manufacturers, or would find 
it necessary to do so through existing com- 
panies. Nor was the highways committee 
able to estimate the amount of support 
which the council would be likely to re- 
ceive from the local companies. For these 
reasons the finance committee views with 
apprehension the large addition to the 
council’s capital which this undertaking 


mittee thinks the council should endeavor 
to find some solution of the problem which 
will not involve the raising by the council 
of large sums of capital in the near fu- 
ture. 

In conclusion, the finance committee 
points out that the enterprise to which 
the council is being asked to commit it- 
self is one of a somewhat uncertain char- 
acter, on account of the possible develop- 
ments of electrical science. It is being 
asked to commit itself, without any fig- 
ures before it to show that' the undertak- 
ing would be self-supporting. The finance 
committee is of the opinion that the 
council should be guided in the matter 
by its financial position, and that it should 
not largely extend its financial engage- 
ments during the next few years. 


and is somewhat smaller than the com- 
partment at the opposite end of the loco- 
motive; the larger compartment or cab is 
provided with the necessary brake appa- 
ratus, the switchboard, electrical instru- 
ments and other electrical equipment. 
The main battery compartment is lo- 
cated along the entire length of tne loco- 
motive between the cabs and is of low 
construction, with a steel top or roof. 
The storage battery compartment will ac- 
commodate accumulators having a total 
weight of thirty-six tons. ‘These under- 
ground electric storage battery locomo- 
tives are fitted with hand-brakes as well 
as the modern Westinghouse air brakes. 
The accumulators were supplied by the 
Chloride Electric Storage Battery Com- 
pany, Limited, Westminster, London. The 
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locomotives, when the batteries are fully 
charged, are capable of hauling electric 
trains on the Great Northern, Piccadilly 
& Brompton Railway, and on any other 
line of the same gauge, regardless of 
whether there are any trolley connections 
or a third-rail conductor is provided. The 
electric storage battery locomotive is of 
particular interest on account of its large 
capacity, and great length. A greater por- 
tion of the storage battery electric locomo- 
tives that have been constructed in 
America have been utilized largely for 
shop and yard service, and are of small 
size, while electric storage battery cars 
have not been considered successful on the 
various experimental lines which have 
been constructed in Great Britain. 

This new English storage battery loco- 
motive is said to have given excellent satis- 
faction for the class of work for which it 
is required. 

The storage batteries utilized consist of 
eighty cells, each of which has twenty-one 
plates to the element, and the normal dis- 
charge current is 179 amperes with a 
maximum emergency output of 800 am- 
peres. The locomotive has a free running 
speed, when hauling train-loads of 120,000 
pounds, of about nine and one-half miles 
per hour. 

The electric controlling apparatus is of 
the British Thomson-Houston type. 

The main floor is constructed of steel 
girders and plates and upon this is ar- 
ranged a casing extending from one end 
to the other. 
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Electrical Patents. 


Louis Steinberger, New York, N. Y., is 
the inventor of an electric rail, used more 
particularly for supplying current to elec- 
trical railways (805,166, November 21, 
1905). Among the improvements con- 
templated by the invention are the follow- 


COMBINATION ELECTRIC RAIL. 


ing: first, to provide an efficient system 
for heating the rail, thereby keeping it 
clear of snow and ice; second, to render 
the heating mechanism readily accessible 
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without incurring danger on the part of 
the operators; third, to provide thorough 
insulation between the rail and its sup- 
port; fourth, to render the different parts 
of the support detachable, so that it may 
be readily taken asunder without causing 
much interruption in traffic; fifth, to con- 
centrate the heat as nearly as possible to 
the contact surface of the rail; sixth, to 
confine and retain the heat near the con- 
tact surface and prevent absorption of the 
heat by the body portion of the rail or the 
rail supports, and seventh, to provide an 
enclosed chamber within the rail, so as to 
prevent radiation of heat in any direction 
except toward the contact surface of the 
rail. The rail comprises a supporting 
member provided with upwardly project- 
ing flanges and with a bottom portion, 
these parts being of proper conformity to 
constitute a trough. A member of insu- 
lating material engages the flanges and 
the bottom portion, and a rail member 
rests upon the upper surface of the in- 
sulating member. Heating coils are con- 
nected with the rail member and are dis- 
posed intermediate of this and the sup- 
porting member. 

A fuse terminal is the subject matter 
of a patent granted to Henry E. Pro- 


Fuse TERMINAL. 


cunier, Oak Park, Ill. (805,154, Novem- 
ber 21, 1905). The purpose of the in- 
vention is to provide a conveniently 
applicable device of the nature of a light- 
ning arrester in connection with fuse 
terminals for telephone or telegraph cables 
and like purposes, the same being specific- 
ally designed and adapted for use with 
the fuse terminals which are shown in 
lettera-patent granted to Mr. Procunier on 
November 28, 1899, 637,894, for a ter- 
minal head-box. In this invention a base 
or supporting plate is provided and a con- 
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ducting-post having a terminal for a fuse 
connection. An insulating sleeve on the 
post is stopped at one end thereon and is 
reduced back from the other end to ex- 
tend into the base and form a shoulder. 
A second insulating sleeve is located on 
the reduced portion of the first between 
the shoulder and base. A conducting-plate 
is on this reduced portion between the 
shoulder and the second sleeve and has a 
second terminal for holding the fuse-plate. 
Located on the post at the opposite side 
of the base from the second sleeve is an 
insulating washer, and nuts are on the 
inner end of the post for binding all the 
parts together by longitudinal stress. 
The Cooper Hewitt Electric Company, 
New York, N. Y., controls a patent on a 
method of starting electric gas or vapor 


METHOD OF STARTING ELECTRIC GAS OR 
APOR DEVICES. 


devices, patented by Peter Cooper Hewitt 
(805,292, November 21, 1905). The in- 
vention relates to that class of electrical 
apparatus in which electric currents are 
caused to traverse an enclosed gas or vapor. 
The means which it is contemplated to 
employ for causing the ejection or squirt- 
ing of a stream of mercury are in the 
form of a magnetically operated syringe, 
which will force a portion of the lower 
mercury electrode upward and into con- 
tact with the other electrode. Similar 
means may be employed for releasing the 
mercury, but these means may be varied, 
and it is also true that various other means 
may be provided for causing a closed cir- 
cuit to be formed between the electrodes. 
After the electromagnetic devices have 
done their work they may be automatically 
cut out of the circuit or may be left in 
the circuit, if desired. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


It is evident from a little study of con- 
ditions that many central stations have 
found it of no little benefit to make liberal 
outlay in order to institute educational 
methods as a means of stimulating the 
demand for current. From all parts of 
the country information is being received 
bearing upon the value of definite lines 
of action in impressing upon possible con- 
sumers the advantages of a large use of 
electricity. 

The Chattanooga Electric Company, 
Chattanooga, Tenn., under the capable di- 
rection of Mr. Byron T. Burt, general 
manager, has established a department of 
electrical household articles for the sale 
of electric flat-irons, chafing-dishes, disc- 
stoves, coffee-percolators, etc., this depart- 
ment being placed in charge of a reliable 
lady solicitor. Very frequently the com- 
pany indulges in half-page adver- 
tisements in the daily newspapers, call- 
ing attention to the advantages of 
domestic electrical appliances, and an- 
nouncing demonstrations. Quite recently 
the company fitted up its show-windows 
and showroom in the most elaborate 


ys * 


remarkable effect produced by this display. 
The company, in addition to furnishing 


heating units for flat-irons. Outside of 
all this, publicity is carried on under a 
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A DISPLAY OF DOMESTIC ELECTRICAL APPARATUS BY THE CHATTANOOGA ELECTRIC COMPANY. 


fashion, and held a practical demonstra- 
tion of the utility of electrical appliances. 
The accompanying illustrations show the 


free lamp renewals for its lighting cir- 
cuits, is about to take up the proposition 
of renewing, free of charge, all cartridge- 


definite campaign, which includes the get- 
ting together of classified lists of prospect- 
ive users of light and power, following 
these fists up by circular-letters to the 
builders of new houses, and the mailing of 
illustrated booklets and syndicated matter. 
The company also furnishes all prospect- 
ive customers with a little booklet on the 
advantages of light and power, giving the 
rates and examples of the methods of 
charging. A very useful publication which 
is also distributed, is the “Handbook for 
Power Users.” This book is replete with 
the most interesting information concern- 
ing the possible forms of equipment, and 
tables of data which can be used to ad- 
vantage by the prospective consumer. 

According to the season of the year, 
the company uses more or less advertising 
space in the daily newspapers, contracting 
each term for a specified number of inches. 

No house wiring is undertaken by the 
company, but its solicitors get bids: from 
the wiring companies and endeavor in 
every way to help the prospective customer 
to get the wiring done as cheaply and 
permanently as possible. 
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Reviews of 


The Uses of the Rare Earths. 


The so-called rare earths constitute 
almost a quarter of the number of chem- 
ical elements known. Until recently they 
were not applied to any commercial 
purpose. In this article Professor Charles 
Baskerville discusses the use of these ele- 
ments for illuminating purposes. These 
earths are conveniently classified under 
three groups: cerite earths include cerium, 
lanthanum, praseodymium, neodymium, 
samarium, gadolinium, europium; yttrite 
earths include yttrium, erbium, terbium, 
ytterbium, scandium, holmium and thu- 
lium; the zirconium group includes zir- 
conium and germanium. Titanium used 
to be classified in the third group, but it 
is no longer regarded as a rare earth. As 
early as 1826, Drummond evolved the 
limelight, which depends upon directing 
an oxyhydrogen flame on a pencil of cal- 
cium oxide. Bituminous coal gas was sub- 
stituted by du Motay in 1867. Lime does 
not answer the purpose well, because it 
slacks when not in use; so a plate of zir- 
conium oxide was substituted by Linne- 
mann. Koch also employed pieces of zir- 
conium for medical purposes. Others em- 
ployed similar materials for illumina- 
tion purposes, but none of the ar- 
rangements was of much importance 
until, in 1885, Auer obtained his 
first patent for the incandescent gas-man- 
tle. His best mantle is composed of 
ninety-nine per cent of thoria and one 
per cent of ceria. At that time the price 
of thorium nitrate varied from $125 to 
$500 per kilogramme, but, due to the in- 
creasing use and the new sources of supply 
which have been discovered, the price has 
since dropped to about $7 to $10 per 
kilogramme. The next important develop- 
ment was the use by Nernst of these 
oxides, for preparing the Nernst glower. 
He first used a cylinder of magnesia. To 
this latter was added boric acid, calcium 
chloride and tungstic acid and other ox- 
ides, in order to improve the conductivity. 
Wedding has prepared a zirconium lamp 
by submitting the zirconium oxide with 
magnesium to the action of hydrogen at 
high temperatures. The alloy obtained is 
pulverized, and on the addition of a cellu- 
lose solution, it is transformed into a 
plastic, homogeneous mass, from which 
the filaments are drawn. The filaments 
are then carbonized in an atmosphere free 
from oxygen, and present a metallic ap- 
pearance. One pound of zirconium i8 
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sufficient for 50,000 filaments. The volt- 
age of these is low, so that it is generally 
necessary to place three in series on the 
usual 110-volt circuit. Wedekind states 
that rhodium is added to the mixture in 
preparing the zirconium filament in or- 
der to obtain the necessary conductivity. 
Adel has made filaments for incandescent 
lamps from vanadium, thorium, colum- 
bian and their alloys. Three other fila- 
ments for incandescent lamps are referred 
to briefly by the author, although they 
are not made of the rare earths. These 
are the osmium filament of Welsbach, the 
carbide filament of Voelker, and the tan- 
talum filament of von Bolton.—A bstracted 
from the Engineering and Mining Jour- 
nal (New York), November 25. 


e 

Reading Error of Indicating Instruments. 

Dr. Byron B. Brackett shows in this 
article the varying weights which errors 
may have, due to inaccurate reading of 
electrical instruments. Even when such 
instruments have a uniform scale, an error 
of constant length in the reading will 
affect the accuracy of the reading, and in 
different degrees. When an instrument 
of the direct-reading type is read there is 
an uncertainty of about one-tenth of a 
scale division. Plotting this uncertainty 
as ordinates and the values of the scale 
divisions as abscisse, the inaccuracy curve 
is found to be an equilateral hyperbola 
having its asymptotes for axes. Since the 
smallest of the scale divisions of an in- 
strument having a range of 100 amperes 
in general represents one ampere, the error 
due to the uncertainty of the position of 
the pointer will at this point be ten per 
cent, while at the other end of the scale 
it will be but one-tenth per cent. At the 
lower part of the scale the uncertainty 
increases in a remarkable way. If the 
instrument have a longer pointer, or if its 
deflections are measured in a more ac- 
curate manner, the uncertainty will be 
less, but the same conditions and the same 
relations exist. When a _ direct-reading 
instrument has a scale that is more open 
at its middle, with smaller divisions at 
the ends, the uncertainty of low readings 
is necessarily greater, and the point where 
reasonable accuracy may be secured is not 
reached until the quantities measured are 
relatively much larger. Moreover, the 
reading accuracy for such instruments 
usually diminishes for the last one-third 
or one-fourth of the range of the instru- 


ment; hence the reading error of such an 
instrument would be represented by a 
curve which would differ from the hyper- 
bola above mentioned by rising more 
rapidly when the readings become small, 
and rising again toward the maximum 
range of the instrument. In the use of 
any indicating instrument the reading 
error for all parts of the scale should be 
accurately known, and if it is not under- 
stood for any particular type, the curve 
should be plotted and thoroughly fixed in 
the mind. There are two reasons why 
those using instruments should under- 
stand the limits of accuracy in reading 
as thoroughly as they understand their 
liability to error. The first is that no pre- 
cautions need be observed or corrections 
made when they deal with errors that are 
less than the probable reading error; 
second, while it is in itself desirable to 
use instruments of such ranges that the 
readings are well up on their scales, yet 
there are cases where low-reading volt- 
meters, with their low resistances, and 
low-reading ammeters, with their high re- 
sistances, will introduce important errors 
caused by the changed conditions result- 
ing from their introduction into the cir- 
cuits. Questions are thus continually 
arising as to whether the error inherent in 
a low-range instrument, plus its small 
reading error, will be greater or less than 
the larger reading error of a higher-range 
instrument having all of its errors of 
negligible magnitude. Only a definite 
acquaintance with the reading of error 
curves for the instruments that may be 
used will enable one to decide which in- 
struments should be eelected for any 
specific test—Abstracted from the Elec- 
tric Journal (Pittsburg), November. 
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Disturbing Influences of Electric Tramways 
on Magnetic and Electrical Measuring 
Instruments. 

The disturbing influences which may be 
caused to magnetic and electrical meas- 
uring instruments in research laboratories, 
and the means which may be adopted for 
preventing or minimizing these troubles, 
are here discussed by Professor Charles 
Maurain. The disturbances may be due 
to magnetic fields set up by the line cur- 
rent, but this is not a likely trouble. One 
more liable to occur is due to the magnetic 
fields caused by stray currents from the 
ground circuit. These disturbances are 
sometimes so great that studies of ter- 
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restrial magnetism have been abandoned. 
They also affect seriously galvanometers 
of the movable-needle type, and mag- 
netometers. To prevent them, the loca- 
tion of a new laboratory should be studied 
with care. It will generally be found de- 
sirable to place such buildings outside of 
cities, since then it is easier to keep the 
tramways at a distance, and there is, fur- 
ther, less disturbance from vibration. The 
site selected should have firm soil, and if 
a tramway be in the neighborhood, it is 
better to be on the convex side of the line 
than on the concave. Generally, it will be 
found that a projected tramway is of 
such public importance that it can not be 
stopped. Means for diminishing the effect 
of the stray currents have been studied, 
particularly by Froelich, who placed earth 
plates in the ground and led the current 
thus collected through circuits arranged 
in the building. He found that in this 
way the disturbances might be reduced 
to twenty or twenty-five per cent of their 
original value, or even to five per cent; 
but it is difficult to obtain in this way 
a protection which is sufficiently constant. 
To protect apparatus against stray fields, 
magnetic screens might be used, but since 
these must be very heavy, even for small 
apparatus, it is obviously impossible to 
adopt such an arrangement for protecting 
a building. Galvanometers of the D’Ar- 
sonval type may be used, since with these 
instruments the effect of the stray fields 
is negligible. Du Bois has studied care- 
fully the use of magnetic screens, and 
has devised means of protecting in this 
way galvanometers of the movable-needle 
type. The theory of this method is dis- 
= cussed here briefly. In magnetometric 
studies the difficulty may be overcome by 
placing the magnetized bar vertical, as 
usually a spot in the laboratory may be 
found where the change in the vertical 
component is negligible. It is concluded 
that these tramway disturbances are so 
important that the director of a physical 
laboratory should always take some ac- 
tion when a new electric railway is pro- 
jected. While he can not prevent the road, 
he should urge the necessity of avoiding 
the neighborhood of the laboratory build- 
ing as far as possible, and he should in- 
sist that the road take all precautions 
to prevent disturbances. Auxiliary con- 
ductors of low resistance should be laid 
in the vicinity of the laboratory. The 
road should also be held liable for such 
damage as it may cause. A number of 
instances are mentioned, in which the road 
was forced to supply the laboratory with 
new instruments. In the case of the 


ELECTRICAL REVIEW 


building at Vienna, the road agreed not 
to lay any tracks within six metres of the 
building, and to carry its feeders under- 
ground and on the far side of the track 
with respect to the building, laying the 
positive and negative conductors not more 
than ten centimetres apart and at the 
same depth. The company also paid to 
the institute $12,000. At Charlottenburg 
the railway company furnished the insti- 
tute with twenty-one new galvanometers. 
It was prohibited from using overhead 
wire at this point, and the road was cut 
into two sections, each section being fed 
from an independent power-house. It 
was agreed, further, that in case another 
line should be laid on another street, that 
this section would be operated from an 
independent power-house also. None of 
these power-houses is to be within one 
kilometre of the institute, and in order 
to reduce, as much as possible, vibration 
of the building, the cars are required to 
pass it at a reduced speed.—Translated 
and abstracted from La Revue Electrique 
(Parts), November 15. 
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Electric Power in Sewage Disposal Plants 
of the Birmingham Tame and Rea Dis- 
trict Drainage Board. 

The Birmingham Tame and Rea dis- 
trict drainage board has recently put into 
service an interesting sewage disposal and 
electric power supply. The object of the 
scheme is to enable the board to pump sew- 
age up to a strip of land adjacent to and 
situated at a higher level than the main 
conduit, which conveys the sewage from 
the outfall works within the city of Birm- 
ingham to the sewage farm located near 
Tame valley. Apart from pumping sew- 
age, the power-transmission scheme is 
employed to drive motors at various places 
along the valley to drive sewage screening, 
rakes, sludge elevators, sewage distribu- 
tors, workshop appliances, farmyard ma- 
chinery, lighting and other similar work. 
The plant consists of a power-house, a 
destructor and five brick pumping stations, 
with provision for a substation in each. 
There are five miles of overhead line, 
with crossings underground, and com- 
plete equipment at the generating sta- 
tion and substations. The generating sta- 
tion is situated near the Saltley boundary 
of the board’s estate. It contains two 
115-kilowatt, alternating-current gener- 
ators, each directly driven by a high-speed 
engine. These are designed to give their 
output at 2,250 volts, fifty cycles. Each 
is fitted with a direct-connected exciter, 
but there is in addition a small fifteen- 
kilowatt, 220-volt, continuous-current, 
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steam-driven machine. The latter is em- 
ployed for operating arc lamps at the 
sewage beds, to light the station and to 
furnish exciting current, should it be 
necessary. The engine room and boiler 
room are fitted with two alternative sys- 
tems of lighting—one from the direct- 
current unit mentioned, and the other 
from the alternating-current bus-bare by 
means of a step-down transformer. The 
overhead line consists of hard-drawn cop- 
per, of such size that the maximum drop 
will be only seven and one-half per cent 
at full load. Throughout the length of 
the overhead line a barbed-wire is carried 
on the tops of the poles and earthed at 
frequent intervals. From the generating 
station the line proceeds to the drainage 
board’s Saltley farm, where it is led into 
a substation containing three transform- 
ers, each of five kilowatts capacity and 
the necessary ewitch gear. These trans- 
formers supply power to three two and 
one-half-horse-power motors driving sew- 
age screens, and one eight-horse-power 
motor driving farming machinery. From 
this substation the line is carried to the 
Trout Pool pumping station, where there 
is a six-inch centrifugal pump direct-con- 
nected to a three-phase motor. This raises 
about 700 gallons of water per minute 
against a head of sixteen feet. The 
transformer equipment consists of two 
four-kilowatt, single-phase transformers. 
The pumping station at Bromford, which 
is the next substation on the line, contains 
a similar equipment. At Ashold the 
pumping station contains a seven-inch 
pump, designed to raise 900 gallons per 
minute against a head of thirty-two feet. 
This is directly driven by a twenty-two- 
horse-power, three-phase motor. The 
transformer equipment consists of three 
single-phase transformers, each rated at 
ten kilowatts. There is in addition at 
this station a three and one-half-horse- 
power motor driving an elevator similar 
to the one at Tyburn, which is the next 
station on the line. This substation con- 
tains three fifteen-kilowatt and three seven 
and one-half-kilowatt, single-phase trans- 
formers. The former are for the power- 
circuits, and the latter for the lighting. 
The motor equipment here consists of one 
eight-horse-power motor and one eleven- 
horse-power motor used for driving gen- 
eral farming machinery. There is also an 
eight-inch centrifugal pump designed to 
raise 960 gallons of water against a head 
of thirty feet, which is driven by a twenty- 
horse-power, three-phase motor. At the 
next substation, which is at Plant’s Brook, 
there is a ten-inch centrifugal pump, de- 
signed to raise 1,900 gallons per minute 
against a head of seventeen feet. This 
is direct-connected to a twenty-eight-horse- 
power, three-phase motor supplied from 
three ten-kilowatt, single-phase trans- 
formers. All the motors operate at 200 
volts. The estimated cost of the entire 
system, including buildings and electrical 
machinery and overhead line, was a little 
over $90,000. The destructor plant cost 
about $88,000.—Abstracted from the 
Electrical Engineer (London), November 
17. 
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_ ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


_ Electric Elevators. 

The Otis Elevator Company, New York 
citv, in a recent catalogue presents some 
new types of electric elevators for passen- 
ger and freight service. Fig. 1 shows the 
Otis electric elevator engine equipped with 
a duplex worm-gear having screws cut 
from a solid steel forging, the right and 
left-hand threads intermeshing with two 
intermeshing phosphor bronze worm- 
wheels, eliminating end thrust and adapt- 
ing the machine to high-car speeds and 
capacities beyond the limits of the single- 
worm type. 

A powerful magnetic brake on the worm 
shaft holds the winding machine immov- 
able whenever the car is stopped, or in the 
event of the operating current being in- 
terrupted or cut off from any cause. This 
type of machine is installed to operate 
cars having the highest travel of any elec- 
tric elevators in any commercial building 
in the world, having a travel distance of 
326 feet. 

Fig. 2 shows a duplex worm-gear en- 
gine, which is a combination machine for 
freight and elevator service. This engine 
is designed so that the armature shaft 
is ordinarily directly coupled to the worm 
shaft, and the car operated at the speed 


` 


coupling can be disconnected and a back sometimes called upon to lift safes or other 
gear thrown in, largely increasing the lift- heavy freight, this combination machine 
is of great practical value. | 
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ing capacity and reducing the car-speed 
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Fie. 1.—ELECTRIC ELEVATOR ENGINE. 


proportionately. This change can be 
readily and quickly made by any engineer 


' Fie. 2.—CoMBINATION PASkENGER AND FREIGHT ELECTRIC ELEVATOR ENGINE. 


and to lift the lead required to meet ‘the 
conditions of regular passenger service. 
It is so arranged, however, that this direct 


or mechanic capable of taking care of the 
machine in ordinary service. Where elec- 
tric elevators for passenger service are 


Fig. 3 shows the Otis. internal-geared 
electric elevator engine. .This engine is 
designed and built for heavy freight serv- 
ice with a comparatively low platform 
speed. All parts of the machine are built 
extra heavy to meet the strains which will 
be imposed upon them.. The machine is 
provided with a semi-magnet control, and 
arranged to be operated from the platform 
by means of a hand cable. 
houses, automobile garages and other 
buildings where heavy loads are continu- 


ally lifted, this machine is particularly 


adapted. , 


Fig. 4 shows the Otis electric dumb- 


waiter engine, and Fig..5, the control 
board. This apparatus may be located 
above or below the hatchway, and is or- 
dinarily built with automatic push-button 
control which can be arranged to meet 
the requirements of. any situation. In 
addition to the automatic control, the ma- 
chines may be arranged so as to be con- 
trolled mechanically. 


Opportunities for Trade in the 
Far East. 
Recognizing the great opportunities for 
trade in the Far East, Messrs. Bowring & 
Company, 17 State street, New York city, 


For ware- 
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some time azo sent Mr. E. R. Duer, the 
: head of. its export and import commission 
_ department, to. the Orient, to make a first- 
hand investigation and establish business 
connections as seemed desirable in that 
field. After a thorough investigation, at 
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American manufacturers. The company 
also has specifications in hand, and has 
secured prices on various machinery and 
appliances required for the remodeling of 
the imperial Japanese naval arsenals. 
The company has other negotiations un- 
der way, and is sanguine of soon arrang- 
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Fic. 3.—INTERNAL-GEARED ELECTRIC FREIGHT ENGINE. 


‘the: close, of: the war, Mr. Duer arranged 
with Messrs. Cornes & Company, one of 
the oldest English houses in Japan, hav- 
ing establishments in both Yokohama and 
Kobe, to act as Japanese representatives. 
The business of Messrs. Cornes & Com- 
pany covers a widely diversified field, in- 


ing for a full line of Japanese agencies for 
American manufacturers of engineering 
and electrical apparatus and supplies. Ac- 
cording to the latest devices, the com- 
pany’s representative, Mr. Duer, was last 
in China. After covering this field he 
will visit the Philippines and possibly 


Fic. 4.—ELECTRIC DuMB-WAITER ENGINE AND SWITCHBOARD. 


cluding fully equipped engineering and 
electrical departments, both of which are 
under the supervision of competent en- 
gineers. Messrs. Bowring & Company 
has since succeeded in obtaining several 
agencies in the Orient for prominent 


Australia, where the company is repre- 
sented by Robert Little & Company, of 
Sydney. The company also has an agency 
in Buenos Aires, Argentine Republic, 
where it is shipping a considerable amount 
of American-made goods. 
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The Rail Joint Company. | 

The Rail Joint Company is the cor- 
porate name of the company recently or- 
ganized under the laws of the state of 
New York, acquiring the business and 
property of the Continuous Rail Joint 
Company of America, the Weber Rail 
Joint Manufacturing Company, and the 


Independent Railroad Supply Company. 
The new company will carry on the busi- 


ness of the three companies substantially 
as it has been conducted in the past. 


The board of directors is as follows: 

Frederick T. Fearey, president; George 
G. Frelinghuysen, chairman of executive 
committee; L. F. Braine and Percy Hol- 
brook, vice-presidents; F. C.. Runyon, 
treasurer; Benjamin Wolhaupter, secre- 
tary; Mark T. Cox, George A. Weber, 
Edward Y. Weber, Marcus L. Ward and 
Charles P. Wheeler. eo 

The offices in New York city in the 
Empire Building, and in the Century 
Building, Newark, N. J., will be consoli- 
dated with headquarters in the new office 
building at 29 West Thirty-fourth street, 
New York city. 
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Printing-Press Industry. 


Because of the fact that the Westing- 
house Electric and Manufacturing Com- 
pany makes the largest units required for 
the production and transmission of elec- 
tricity, comparatively few people know 
that in the same works at East Pittsburg 
-are manufactured also the smallest units 
to meet the needs of printing establish- 
ments and similar lines of industry. It 
is a matter of considerable gratification 
to the company to see the favor with 
which its motors for the printing industry 
have been received. There have very re- 


Fie. 5.—COoNTROL BOARD. 


cently been closed three contracts aggre- 
gating in the neighborhood of 400 motors, 
and the company is in position to under- 
take the equipment of printing establish- 
ments from the smallest to the largest 
machines required in this industry. 
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The Storage Battery Installation of 
the Buffalo Savings Bank. 


The Buffalo (N. Y.) Savings Bank was 
incorporated May 9, 1846. The directors 
of this institution have been progressive, 
and, among other details of development, 
fave made certain that the architectural 
features of the bank building would be 
carried forward in the most up-to-date 
manner. The illustrations herewith give 
a good idea of the exterior and interior 
appearance of the bank building, the con- 
struction being modern in every respect. 
The bank operates its own electrical plant, 
located in the basement of the building. 
The electrical equipment consists of two 


Diehl generators, one of seventeen and one- 


half kilowatts, and the other of thirty 
kilowatts capacity. These machines run 
at 220 volts, and are driven by Otto gas 
engines of twenty-seven horse-power and 
fifty horse-power, respectively. There is 
also one eight by ten-inch triplex Gould 
hydraulic pump, electrically driven by a 
twenty-five-horse-power Crocker-Wheeler 
motor. The plant is operated from 8 A. M. 
to 6 P. M. The small engine and gen- 


erator are run from starting time until 
noon, the load between these hours being 
principally that of the elevator. At about 
the noon hour the larger engine and gen- 
erator are started up and carry the ele- 
vator and lighting load until the plant 


PORTABLE STORAGE BATTERY EQUIPMENT FOR 
ILLUMINATING BANK VAULTS. 


is shut down. This schedule is varied 
when the weather is dar® and threatening, 
or during thunder-storms, when it is nec- 
essary to start up the large engine and 
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generator to carry the lighting load thus 
suddenly thrown on. 

In August, 1903, this electrical equip- 
ment was augmented by the addition of 
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according to the voltage desired, ranging 
from two to ten volts, with a normal 
capacity of from twenty to sixty ampere- 
hours. The small lamps used with these 


ROTUNDA OF THE BuFFaLo (N. Y.) SAvinNGS BANK BUILDING. 


a storage battery auxiliary, which con- 
sists of 114 cells of type V-7 “Unit Ac- 
cumulators,’ manufactured by the Na- 
tional Battery Company, Buffalo, N. Y. 
The storage battery installation has a 
normal capacity of 120 ampere-hours at 
220 volts, and was installed primarily for 
the purpose of supplying current to the 
twelve lights in the large clock in the 
dome of the building. These are kept 
lighted until about 2 a. M. From 6 P. M. 
to 8 p. M. the battery supplies current for 
twelve hall lights. It also supplies cur- 
rent for any light needed by the char- 
women in the morning from six o’clock 
until seven o’clock. The bank attorneys 
frequently work in the building from 6 
P. M. until 11 P. M., during which time 
the battery supplies current for the lamps 
that they require. During the daytime 
the battery floats on the line, absorbing 
the fluctuations caused by the sudden 


starting of the elevator. 


Storage batteries are also very con- 
venient in bank buildings for lighting the 
book and cash vaults. The National Bat- 
tery Company has a considerable demand 
for storage batteries for this purpose. 
The illustration herewith shows a con- 
venient form of portable battery, to which 
is connected a flexible lead and lamp. 
These batteries are assembled in hardwood 
cases of from one to five cells per case, 


batteriés range from four to six volts, 
and from one to eight candle-power. If 
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desired, two or more lamps may be con- 

nected in multiple and run from the bat- 


tery. 
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A New Trough-Section Bar-Grid for 
Storage Batteries. 

The accompanying illustrations give a 
good idea of a new form of grid invented 
and patented by Mr. William Gardiner, of 
Chicago, Ill. This bar-grid contains a 


Fic. 1.—AssEMBLED GRID. 


trough section, which encloses almost all 
of the active material, exposing none and 
presenting a complete metallic surface to 
the electronegative solution. Fig. 1 shows 


Fra. 2.—Cross-SECTION OF GRID. 


the assembled grid; Fig. 2 is a cross-sec- 
tion of the grid; Fig. 3 the “filled” cross- 
bar trough, and Fig. 4 the bottom of the 
cross-bar, showing the circulating device. 


Fic. 3.—CrRoss-BaR TROUGH. 


Another feature of this storage battery 
is the absence of non-conducting separa- 
tors. The section-bars, as illustrated, are in 
electric contact with each other. There 
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is no lost surface, and the internal re- 
sistance is said to be extremely low. In 
exhaustive tests, covering nearly a year 


Fic. 4.—Bottom oF Cross-BAR, SHOWING 
METHOD OF CIRCULATION, 


of service of the Gardiner grid, it is 
claimed that practically no surface disin- 
tegration took. place. At the same time, 
by carefully filtering the electrolyte, there 
appears to be no evidence of wash or 
shedding. | 

Owing to the unusual metallic surface, 
it is claimed that it is possible to submit 
this grid to great abuse. Overcharging 
and excessive discharging cause no injury, 
and when using the Gardiner grid at 
normal, or eight-hour rating, the electro- 
motive-force line is above two volts for 
seventy-five per cent of the total capacity. 

During the past five years Mr. Gardiner 
has secured nearly two hundred patents 
referring to storage batteries. For the 
past decade he has been actively associated 
with the Pullman Company, the Helios- 
Upton Company and the Exmoor Com- 
pany, and latterly as consulting engineer 
for the Universal Electric Storage Bat- 
tery Company. 


Day and Night Electric Signs. 


The Day and Night Electric Sign Com- 
pany, Easton, Pa., has placed on the mar- 
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INTERLOCKING LETTER. 


ket a novel electric sign. This sign is 
made up of unit letters mounted on zinc 
sheets which are interlocking. In assem- 
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bling a sign, each sheet locks into the one 
immediately preceding and following it. 
The joints are hammered down flat, the 
zine background of the letters being coated 
with smalt, making the joints invisible. 
It is a simple matter for any one to ar- 
range a sign, end with a small stock of 
unit letters kept on hand, any desired 
effect may be produced. 

The letter proper is made of a trans- 
lucent fabric built on a woven-wire foun- 
dation. This fabric distributes the light 
received from incandescent lamps arranged 
behind the sign so that the illumination 
is uniformly diffused over the whole letter. 
In this way any tendency to light spots 
is obviated, and it is claimed that a 
smaller number of bulbs can be used for 
effectually illuminating the sign area. 

A raised and gilded carving outlines 
the translucent substance, and the letters 
are claimed to be practically indestructi- 
ble. The sign is not only a conspicuous 
figure for night illumination, but is also 
readable and of great attractiveness in 
the daytime. 


An Electrically Driven Drill Press. 

The adaptability of electricity as an 
economical transmitter of energy is well 
illustrated by the accompanying engraving 
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ELECTRICALLY Driven DRILL Press. 


of a thirty-inch drill press run by a 
Crocker-Wheeler semi-enclosed motor. The 
drill was formerly belt-driven through a 
cone pulley-countershaft in the crutch of 
the back brace and another cone pulley- 
shaft at the top communicating with the 
spindle through a bevel gear. The shaft, 
cone pulleys, belts and bevel gears were 
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all removed and a Crocker-Wheeler verti- 
cal type motor substituted. 

A glance at the illustration will show, 
even to the unpractised eye, the great 
gain in simplicity and general eliminating 
of moving parts. The: variations of speed 
are obtained solely through the motor, 
which is supplied with current on a four- 
wire multiple-voltage system. The spin- 
dle speeds range from 51 to 276 revolu- 
tions per minute. 


Electric Bihan Grinders. 

The Stow Manufacturing Company, 
Binghamton, N. Y., has placed on the 
market several forms of electric emery 
grinders of both the stationary and port- 
able types, embodying the special con- 
struction of the Stow variable-speed mo- 
tor. Fig. 1 shows a Stow semi-portable 
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Fic. 1.—SEMI-PORTABLE ELECTRIC EMERY GRINDER, 


electric emery grinder. This machine 
takes two eighteen-inch by two-inch dry 
wheels, or one eighteen-inch by two-inch 
dry wheel, and one twelve-inch by one 
and one-half-inch wet wheel. The me- 
chanical construction of these machines, 
the company claims, is excellent, and the 
advantages claimed are largely possible 
through the use of the multi-speed elec- 
tric motor. These motors are mechanic- 
ally regulated, no rheostat being used. 
It is possible, with the use of this motor, 
to grind at any conceivable speed between 
the highest and lowest points, the operator 
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having control over the exact speed which 
will best conform to the work in hand. 
The illustration shows the relation of 
the different parts. The wet wheel is 
mounted on the left side of the motor, 
and is properly encased. The water tank 
below the wheel may be lifted to any de- 
sired height by a turn of the vertical rod 
shown on the extreme left. The level of 
the water is thus raised in contact with 
the wheel, and an even distribution is 
made possible. Both wheels are provided 


with conveniently detachable rests for - 


grinding, and the wet wheel has a catch- 
pan, into which the spray is thrown and 
returned to the water tank. A cast-iron 
water-pot is conveniently located between 
the wheels. 

The motor is started and stopped by 
turning the short lever on the motor to the 
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right or left. The speed variation is se- 
cured by turning the hand-wheel on the 
top of the motor. As is well known, a 
plunger is moved up and down within the 
core of the field coil, varying the magnetic 
path and bringing about the speed changes 
necessary for operation. 

Fig. 2 shows a three-inch by twenty- 
four-inch electric emery grinder. This 
machine is constructed along lines similar 
to that shown in Fig. 1, but is heavier in 
all its parts. The motor is of greater 
horse-power, and it has a wider range of 
speed. 
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New York Central Lines. 


A general advertising department has 
been established in charge of Mr. George 
H. Daniels as manager, with offices in 
the Grand Central station, New York city, 
for the New York Central line as follows: 
New York Central & Hudson River Rail- 
road, Rutland Railroad Company, New 
York & Ottawa Railway Company, St. 
Lawrence & Adirondack Railway Company, 
Lake Shore & Michigan Southern Railway 
Company, Cleveland, Cincinnati, Chicago 
& St. Louis Railway Company, Michigan 
Central Railroad Company, Lake Erie & 
Western Railroad Company, Indiana, 1l- 
linois & Iowa Railroad Company, Indi- 
ana Harbor Railroad Company, Lake Erie, 
Alliance & Wheeling Railroad Company, 
Dunkirk, Allegheny Valley & Pittsburg 
Railroad Company. 
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Mr. C. F. Daly has been appointed pas- 
senger traffic manager of lines east of 
Buffalo. 

Mr. W. J. Lynch has been appointed 
passenger traffic manager of lines west. 

The annual dinner and etasohrildumm 


Annual Meeting and Dinner of the 
Electrical Trade Society of 
New York. 

The annual meeting and dinner of the 
Electrical Trade Society, of New York, 
will be held at the Imperial Hotel, Broad- 
way and Thirty-first street, New York 
city at 5.30 P. M., Tuesday, December 12. 
A large attendance is expected. 


December 9, 1905 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MONTREAL STREET RAILWAY—The directors of the Montreal 
Street Railway have decided on the reorganization of the company. 
The capital will be increased from $7,000,000 to $12,000,000. It is 
intended that the par value of the shares shall be increased from 
$50 to $100 a share. The Park and Inland Railway, a subsidiary 
railway, now owes the Montreal Street Railway $800,000, and this 
will be refunded by the reorganization plan. 


SOUTHERN BELL TELEPHONE COMPANY TO INCREASE 
CAPITAL STOCK—A special meeting of the stockholders of the 
Southern Bell Telephone and Telegraph Company has been called 
for December 13, to vote on a proposition to increase the capital 
stock from $1,000,000 to $30,000,000. It is understood that this 
increase is for the purpose of rehabilitating some old lines and for 
the purchase of a number of smaller companies. 


NEW TELEPHONE COMPANY—The Central Home Telephone 
Company, with a capital of $5,000,000, was granted a certificate of 
incorporation at Dover, Del., on November 26. The new company 
purposes extensive operations. especially in the Middle West, both 
in constructing new lines and in consolidating existing local lines. 
The incorporators are Edward L. Barber, Wauseon, Ohio; John C. 
Monteith, Louisville, Ky.; John C. Monteith, Bloomington, Ind., 
and James E. Bergen, Nanticoke, Pa. 


NEW YORK FIRM CONTROLS SAN FRANCISCO ELECTRIC 
CORPORATION—It has been reported that the control of the United 
Railroads of San Francisco (Cal.), which operate 253 miles of traction 
lines in that city,,.has changed hands. 
pany, New York city, it is announced, have purchased control from 
Brown Brothers & Company, and it is expected that Arthur Holland, 
president of the company, will resign before the end of the year. 
Considerable interest attaches to the announcement because of the 
negotiations which are now pending for the purchase of traction 
lines in Pittsburg by the same body of financiers. 


POWER PLANT FOR SALT LAKE CITY, UTAH—The Inter- 
Mountain Power Company, of Nevada, is preparing for the expendi- 
ture of $750,000 on the construction of reservoirs and power plants 
in Big and Little Cottonwood cajions, to supply power to the mines 
and smelters and increased water supply to Salt Lake City. The 
company, which has its headquarters in Salt Lake City, has filed 
a deed of trust with the Capital Savings and Trust Company, of 
Columbus, Ohio, securing first mortgage, six per cent twenty-five- 
year gold bonds of $500 and $1,000 each, dated August 1, 1930, the 
bonds to be used to pay cost of construction and equipment of the 
company’s plant and system. The Inter-Mountain Power Company 
is composed of local men who already possess extensive Utah mining 
and other interests. J. J. Chambers is president; W. J. Craig, vice- 
president; C. O. Ellingwood. treasurer; Bismark Snyder, secretary, 
and these, with Gideon Snyder and E. J. Raddatz, constitute the 
directorate. The capitalization is $1,500,000. 


LARGE ISSUE OF BONDS BY AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY—The stockholders of the American Tele- 
phone and Telegraph Company wil! meet on December 21 to author- 
ize the issue from time to time of $150,000,000 of convertible bonds. 
At the present time it has $131,551,400 of capital stock outstanding 
and about $88,000,000 of bonds. According to the circular which 
has been sent to the stockholders the bonds will be issued from 
time to time as business may require, with the right to convert 
them into stock after two and not more than twelve years at a 
price not less than par. No specific explanation for this bond issue 
is given in the circular beyond the statement that the policy of 
extending and developing business will require the additional capital. 
The circular says that the company has sufficient cash in its 
treasury to meet all needs until well into 1906, but that the directors 
believe it advisable to have authority to issue bonds in order to 
act quickly in case favorable opportunities arise. 


Ladenburg, Thalmann & Com-. 


PERSONAL MENTION. 


MR. L. H. WALTER has prepared, in pamphlet form, a reprint 
of his article entitled “Some Problems in the Wireless Trans- 
mission of Signals,” which appeared in a recent issue of the Elec- 
trical Magazine, of London. 


MR. FRANK C. MASON, superintendent of police telegraph, 
Brooklyn, N. Y., was severely injured in his knee by the sudden 
starting of a trolley car as he was alighting from it on Sunday 
last. Mr. Mason was confined to his room for several days, and is 
now only able to move around on crutches. 


MR. W. B. GRAHAM, superintendent of surface lines of the 
Brooklyn Rapid Transit Company, has retired, and, it is announced, 
will go to Chicago, Ill. Mr. W. O. Wood, superintendent of the 
elevated lines, will become assistant general manager of the com- 
pany. Mr. L. V. Smith, former assistant to Mr. Wood, will be 
appointed superintendent in his place. 


MR. H. F. STEVENS, a well-known telephone man, was tendered 
a banquet at the Yates House, Syracuse, N. Y., on the evening of 
November 22, by the officers of the Bell Telephone Company, the 
Central New York Telephone and Telegraph Company, the Empire 
State Telephone and Telegraph Company and the New York & 
Pennsylvania Telephone Company, of all of which companies 
Mr. Stevens is the general manager. 


MR. CHARLES M. GOULD, treasurer of the Gould Storage 
Battery Company, and vice-president of the Gould Coupler Com- 
pany, met with a property loss in the destruction of his extensive 
stable and carriage house on his estate at Bayside, L. I., Friday, 
December 1. That the live stock was saved was due to the heroic 
action of Mrs. Gould, who assisted her husband in quieting the 
animals and bringing them safely from the burning buildings. 


MR. F. G. SYKES, electrical engineer of the Portland (Ore.) 
General Electric Company, has reprinted and is distributing, 
through the courtesy of the company, his valuable paper which 
was read before the electrical transmission section of the Pacific 
Coast Engineering Congress, descriptive of the generating and 
distributing system of the Portland General Electrical Company. 
Mr. Sykes went to Portland from Schenectady, N. Y., where he was 
electrical engineer for the Schenectady Railway Company. Prior to 
his connection with the Schenectady company, Mr. Sykes had 
had a very .valuable training, both in this country and abroad, 
being well known in the early days through his connection with 
the Edison Company, of Brooklyn, N. Y. 


EDUCATIONAL. 


EVENING LECTURES AT THE UNIVERSITY OF WASHING- 
TON—The department of electrical engineering of the University 
of Washington, Seattle, Wash., has announced a course of special 
evening lectures during 19095-1906. These lectures are a part of the 
regular courses given during the year on electric railways, electric 
lighting and power transmission. The lecturers are Mr. Elbert G. 
Allen, chief electrical engineer, Seattle Electric Company; Mr. J. 
D. Ross, chief electrical engineer, Seattle Municipal Electric Light 
and Power Company; and Mr. John Harisberger, chief electrical 
engineer, Seattle-Tacoma Power Company. 


THOMAS S. CLARKSON MEMORIAL SCHOOL OF TECH- 
NOLOGY—The October number of the “Clarkson Bulletin,” pub- 
lished by the Thomas S. Clarkson Memorial School of Technology, 
Potsdam, N. Y., contains the following interesting articles: “On 
the Study of Economics in the Clarkson School of Technology,” by 
Director William S. Aldrich; “The Engineer in Manufacturing 
Industries,” by Walter S. Graffam; “ Home Economics in its Rela- 
tion to the Individual and the State.” by Myra Brewster Clarke: 
“Mosquitos, Malaria and Yellow Fever,” by Homer M. Derr; “Some 
Structural Problems in the New York Times Building,” by Charles H. 
Lawrence. The bulletin also contains a syllabus of courses in home 
economics offered by the school, and descriptions of new courses 
and recent appointments. The total enrolment for the present 
semester is seventy-one, fifty-six of these being in engineering 
courses, twelve in hoMe economics and three in special studies. 
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TELEPHONE AND TELEGRAPH. 


ARDMORE, I. T.—The Ardmore city council has granted a tele- 
phone franchise to F. B. McElroy and associates. 


McINTOSH, MINN.—A. F. Cronquist has purchased the Erskine 
telephone system and will extend and improve it. 


SAULT STE. MARIE, MICH.—Local business men have started 
& movement to organize an independent telephone company. 


ROCKFORD, ILL.—The farmers of New Milford township have 
organized a telephone company with A. T. Chase as secretary. 


EGG HARBOR CITY, N. J.—The Delaware & Atlantic Telephone 
and Telegraph Company is building a line from Greenbank to 
Hammonton. 


BURTON, OHIO—The Burton Telephone Company is building 
new lines into Middlefield and extending one line south of that 
place toward Parkham. 


SAYVILLE, N. Y.—The New York & New Jersey Telephone 
Company has completed the extension of its line from Sayville to 
Bohemia, a distance of three miles. 


EDWARDSVILLE, ILL.—The Macoupin County Telephone Com- 
pany has signed a contract with the Kinloch company, whereby 
it may connect with the Kinloch lines. l 


WILLIAMSPORT, PA.—The Summerville Telephone Company 
has completed the work of rebuilding its lines at Williamsport, and 
the service is now of an excellent character. 


PLYMOUTH, WIS.—The Cedar Grove Telephone Company has 
made arrangements with the Wisconsin Telephone Company to give 
its subscribers in Plymouth long-distance service. 


BELLEVILLE, ILL.—The Looking Glass Prairie Telephone Com- 
pany will construct a system between New Baden and Mascoutah, 
and later extend it to Fayetteville and Freeburg. 


MOORE'S HILL, IND.—The Milan Telephone Company has elected 
the following officers: president, J. M. Spencer; secretary, Dr. J. R. 
Pate; vice-president, Charles Powell; treasurer, C. W. Toole. 


BINGHAMTON, N. Y.—The Lester Telephone Company has 
elected these directors: W. B. Twitchell, H. A. Williams, A. S. Judd, 
C. H. Smith, Daniel Jackson, A. H. Moore and A. H. Andrews. 


ATLANTA, GA.—The petition of the Atlanta Telephone and 
Telegraph Company for the right to place underground conduits 
has been approved by the Atlanta council’s committee on elec- 
tric lights. 


ATHENS, ILL.—The Petersburg Telephone Company is construct- 
ing a new line between Athens and Petersburg. When completed 
it will be used as a toll line, and the present one converted into a 
farmers’ line. 


KENOSHA, WIS.—The Chicago Telephone Company has made 
a general reduction of rates along the north shore, and it is stated 
that the rate between Kenosha and Chicago will be cut ten cents 
for each three minutes. 


GALLIPOLIS, OHIO—The Bell Telephone Company has made 
arrangements to dispose of its Gallipolis plant, and a local company 
has been organized to operate it. The new company is known as 
the Home Telephone Company. 


NORTHVILLE, MICH.—The Northville Telephone Company has 
sold its plant for $8,500 to the independent company represented 
by J. B. Ware, of Detroit and Grand Rapids, and R. B. McPherson, 
of Howell. The exchange has 260 subscribers. 


SALT LAKE CITY, UTAH—Superintendent W. P. S. Hawk, of 
the Postal Telegraph company, states that his company has in- 
stalled two additional wires from Butte to Portland, which will 
add to Salt Lake’s telegraph facilities to the coast. 


HARRISBURG, PA.—The United Telephone and Telegraph Com- 
pany has sold one of its lines to the Dauphin & Schuylkill Telephone 
Company. The line sold is that known as the old Lykens line run- 
ning from Gratz to Good Spring, a distance of twenty miles. 


NASHVILLE. TENN.—A contract has been signed between the 
Illinois Central Railroad and the Cumberland Telephone and Tele- 
graph Company. by which the telephone company is to equip the 
railroad with telephone wires from Louisville to New Orleans. 
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ATLANTA, GA.—The Southern Bell Telephone Company has been 
authorized to erect its new telephone exchange, which is to cost 
$75,000. The work will commence at once. The new building is to 
be seven stories high, but at present only four stories will be built. 


HATTIESBURG, MISS.—The Jones Telephone Company, which 
recently procured a charter for an underground telephone system 
in Hattiesburg, is now engaged in constructing a long-distance line 
from Meridian to Hattiesburg, having completed the installation of 
a local plant at Meridian. 


BINGHAMTON, N. Y.—At the annual meeting of the Susque 
hanna Telephone and Telegraph Company the following were elected 
for the ensuing year: directors, E. W. Jackson, Frank Zeller, M. H. 
Eisman, M. J. Ryan, M. J. Lannon and Dr. S. S. Simmons; audi- 
tors, Dr. J. D. Kelly, C. I. Fisher and ©. E. Titsworth. 


WALKER, MINN.—At the annual meeting of the Cass County 
Telephone Company the following were elected to office: F. W. 
Deline, president; J. O. Jesme, vice-president; F. H. Clayton, secre- 
tary; John Clark, treasurer. This company is a mutual organiza- 
tion, being composed of farmers of South Cass County. 


COLORADO SPRINGS, COL.—The Home Telephone Company, of 
Colorado City, has completed the purchase of the property taken 
from the El Paso Telephone Company by R. H. Handy and others 
under chattel mortgage, and, it is understood, will begin the imme- 
diate operation of the plant. The consideration is not given. 


DECORAH, IOWA—At a recent meeting of the Festina Telephone 
Company the following officers were elected: Aloys Holthaus, 
president; Joe Boeckman, vice-president; H. A. Dessel, secretary 
and treasurer; board of directors, Dr. E. M. Heflin, chairman; 
Herman Bullerman, John Bruening, Barney Gehling and John 
Etteldorf. 


NEW BEDFORD, MASS.—Upon the petition of the Southern 
Massachusetts Telephone Company for pole locations in Matta- 
poisett the selectmen have granted the greater part of the loca- 
tions as asked for upon certain conditions, having reference mainly 
to protecting the trees from injury, the methods of construction and 
a few minor details. 


WILMINGTON, DEL.—At a meeting of the board of directors of 
the Delmarvia Telephone Company Charles C. Kurtz, of Wilmington, 
former vice-president, was elected president, vice D. E. Evans, of 
Baltimore, who resigned the presidency in Mr. Kurtz’s favor, Mr. 
Evans now becoming vice-president. It was decided at the meeting 
ta make some extensive improvements. 


PITTSBURG, PA.—The property and rights of the Carmichael 
Telephone Company at Carmichael and Jefferson, Greene County, 
have been purchased by a party of Uniontown capitalists, headed 
by J. V. Thompson. The Carmichael company had toll lines to Fay- 
ette County, within one mile of Waynesburg, and this loop will 
be completed at once. The new company will affiliate itself with 
the other independent interests of the section. 


CARTHAGE, MO.—The purchase of all of the Southwest Tele- 
phone Company’s lines by the Missouri & Kansas Telephone Com- 
pany, a Bell concern, has been made public. The Southwest lines 
cover all of Lawrence and Barry counties and parts of Newton, Mc- 
Donald and Greene counties, with large exchanges at Pierre City, 
Mount Vernon, Monett, and stations at most all of the other towns 
in the territory between Carthage and Springfield. At Aurora the 
Missouri & Kansas company is completing an extensive new ex- 
change. 


ZANESVILLE, OHIO—The stockholders of the Frazeysburg 
Independent Telephone Company, which was organized recently with 
a capital stock of $10,000, have elected the following board of direc- 
tors: Max Frazier, Frank Shaw, Nathan Nethers, S. H. Frazier, 
Samuel Dorsey, Dr. W. D. Drake and J. B. Rhodes. The directors 
organized as follows: president, Max Frazier; vice-president, Dr. W. 
D. Drake; secretary and treasurer, S. H. Frazier; general manager, 
J. B. Rhodes; assistant general manager, Emmet McCann; general 
counsel, Sherman Granger. The company has purchased the Frazeys- 
burg exchange, and all the lines owned by the Farmers and Mer- 
chants’ Telephone Company in Muskingum county. A direct line 
will be built connecting with the Zanesville Telephone and Tele- 
graph Company. 
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ELECTRIC LIGHTING. 
HARTFORD, CT.—The Enfield Gas Company has acquired the 
Windsor Locks Electric Light Company. 
ABERDEEN, S. D.—At a special election the proposition to 
issue $35,000 bonds for a municipal lighting plant carried. 
POUGHKEEPSIE, N. Y.—Two large boilers are being installed 
at the plant of the Newburgh Light, Heat and Power Company. 


MONROE, MICH.—At a special election the proposition to bond 
the city for $20,000 for a new municipal lighting plant wag defeated 
by forty-three votes. 


WINDSOR LOCKS, CT.—Burdett Loomis, acting it is believed 


for a party of Hartford capitalists. has purchased the plant and 


franchise of the Windsor Locks Electric Light Company. 


WATERBURY, VT.—The Consolidated Lighting Company has 
secured sufficient business in Colbyville and Mill Village to warrant 
the extension of its wires to that section and the work is to be 
done at once. 


LOUISVILLE, KY.—Both the electric lighting and the water 
plants at Jasper, Dubois County, have been purchased by the town 
authorities, and the capacity of the light plant has been increased 
by 3,000 lights. 


ST. JOHN, N. B.—The Carleton Electric Light Company’s prop- 
erty which was recently purchased by John Russell, Jr., will be 
transferred to the St. John Railway Company, Mr. Russell having, 
it is understood, sold to that company. 


ROSLYN, L. I.—The Roslyn town board has accepted the bid of 
the Nassau Light and Power Company, to furnish lights for the new 
lighting district of Lakeville. There are to be not less than thirty 
lights, at a cost of $20 each per year. 


CAMBRIDGE SPRINGS, N. Y.—A company that will furnish 
electric light for Cambridge Springs is building a power-house of 
cement block. The company will put in a 300-horse-power boiler, 
and expects to be ready for business April 1. 


HARRISBURG, PA.—The plant of the Steelton Electric Light 
Company has been destroyed by fire involving a loss of $60,000, on 


which there is no insurance. The town of Steelton and adjacent — 


territory depended on the company for light. 


JASONVILLE, IND.—The Jasonville Electric Light Company 
has completed the new plant, and Jasonville is now lighted with 
electricity. The company is composed entirely of Jasonville people. 
James K. Person is president and H. S. Hyatt, secretary. 


GARFIELD, WASH.—The city council of Garfield has granted 
‘a franchise to the Moscow (Ida.) Light and Power Company to 
light the city with electricity. Work on the line will begin January 
1, 1906, and will be completed and the current turned on July 1. 


ATLANTA, GA.—The Southern Light and Power Company, 
which has filed a petition with the city council, asking for a fran- 
chise to do a lighting, heating and power business in Atlanta, has 
purchased a site on which it purposes to locate its plant and offices. 


BALTIMORE, MD.—The county commissioners have awarded to 
the Mount Washington Electric Light and Power Company the con- 
tract for furnishing about 100 electric lights in the vicinity of 
Hamilton and Gardenville at the rate of $25 per light for thirty-two- 
candle-power lamps. 


TERRE HAUTE, IND.—The Terre Haute city administration 
will begin at once to carry into effect the will of the people, ex- 
pressed by a vote of 6,400 to 3.100 in favor of a municipal lighting 
plant. The traction company’s contract for lighting the streets has 
less than a year to run. 


ST. LOUIS, MO.—A building permit has been issued to the 
Emporium Realty Company for the construction of a two-story 
brick power-house to cost $25.000. The guilding will be 40 feet by 
105% and will contain two rooms. The work will be done by the 
Westlake Construction Company. 


SOUTH BETHLEHEM, PA.—South Bethlehem business men are 
carefully considering a suggestion that they organize a company 
and establish an electric light plant. There is a strong feeling in 
the town that favors, if not municipal ownership, at least the owner- 
ship of the franchise by taxpayers of the town who have money 
to invest. . 


ELECTRICAL REVIEW 


921 


LAWRENCE, KAN.—At the special meeting of the Lawrence city 
council the contract for lighting the city was awarded to the Law- 
rence Electric Light Company, whose bid was $5 a month per lamp 
for twenty-five lights to burn all night, and $4 a month per light 
for sixty-five lamps to burn until 12.30 a. m. The lights are to be 
2,000-candle-power, and the work of installing the system is to com- 
mence immediately. 


PLATTSBURG, N. Y.—Justice Henry T. Kellogg of the New 
York State Supreme Court has made public his decision restrain- 
ing the village of Pottsdam from building a municipal electric 
lighting plant, permission not having been obtained from the state 
gas commission, although the resolution to build the plant was 
adopted by voters nearly three months before the law creating the 
state gas commission went into effect. This is believed to be the 
first action brought under that law. 


NIAGARA FALLS, N. Y.—The Niagara Falls Electrical Trans- 
mission Company is seeking permission for the building of its pro- 
posed power transmission line east of Lockport. The transmission 
company has not yet begun to purchase rights of way for its line, 
but is expected to do so shortly. No construction work for the pro- 
posed line has yet been started and will probably not be before 
spring. Franchises between Niagara Falls and Lockport have 
already been secured by the company. 


WILMINGTON, DEL.—Officers of the new Wilmington Heat, Light 
and Power Company, which was recently granted a franchise for 
an electric lighting business, intend to begin constructing the new 
power plant early in the spring. Considerable detail work is now 
being done, and the plans for the new power plant are understood 
to be well under way. As the company will use the conduits which 
are already laid for its wires, it will take a comparatively short time 
to begin business after the power plant has been constructed. 


NORWICH, CT.—By a unanimous vote the borough of Groton 
empowered its warden and burgesses to proceed with the work of 
purchasing property in the borough situated on the river bank 
suitable for the erection of buildings for an enlarged electric light ` 
plant and to purchase machinery requisite for the generation of 
sufficient power to supply not only electric light for the present 
and immediate future needs of the borough, but with on eye to 
the possibilities of the location within the borough of manufactur- 
ing concerns which will need the light and power thus provided. 


WHATCOM, WASH.—The Whatcom County Railway and Light 
Company, of Bellingham, Wash., has sold enough first mortgage 
thirty-year, five per cent bonds to Lee, Higginson & Company, of 
Boston, Mass., to retire $535,000 five per cent mortgage bonds, 
which will be called at 105 and interest, and to purchase the 
Whatcom lighting plant in the old section.of the city and to com- 
plete a power plant on the Nooksack river. This move will secure 
a monopoly of the electric and gas lighting and electric railway 
business of the city and the most available water power for serving 
the city. 


PATERSON, N. J.—Representatives of the Economy Lighting 
Company appeared before the members of the Little Falls town- 
ship committee with a proposition that they be given a franchise 
to construct lines in the township. The concern was recently incor- 
porated, and will do business in Little Falls township for the pres- 
ent. The ordinance giving the company the right to construct lines 
was passed on. its first reading. The incorporators of the company 
are as follows: H. W. Wood, Little Falls; W. C. Clift, Newark: 
Edwin H. Beldings, Little Falls; William Van Ness, Little Falls; 
Allan J. Gray, New York. The capital stock of the company is placed 
at $10.000, and it begins business with $21,000 paid in. 


SANTA FE, N. M.—The Socorro Water, Light and Ice Company 
has been organized by H. O. Bursum, Elfego Baca and W. E. Martin, 
of Socorro, and Frank Owen, of Santa Fe, N. M. The capital 
stock of the company is fixed at $30,000, and the capital has all 
been subscribed by New Mexico citizens. The company will supply 
the city of Socorro with electric light and electric power. It has 
received the following franchises from that city: right of way 
through all the streets for a pole line and, if best hereafter, for a 
traction transportation company: also the use of the waters of the 
Socorro hot springs for the purpose of generating power for its light 
and power plant. These franchises are for fifty years. The company 
proposes to install a complete and up-to-date electric light system in 
the city, and to supply electric power to all desiring it. 


922 


NEW INCORPORATIONS. 
GEORGETOWN, S. C.—Home Telephone Company. 316,000. 
LENOIR, N. C.—Citizens’ Light and Power Company. $25,000. 


LANSING, MICH.—Elk Rapids Light and Power Company. 
$25,000. 


ALBANY, N. Y.—Granville Telephone Company. 
from $50,000 to $250,000. 


ST. LOUIS, MO.—Electric Railway Express Company. $100,000. 
Capital in lllinois, $50,000. 


COLUMBUS, OHIO—tThe Perry County Telephone Company, New 
Lexington. Increased from $35,000 to $50,000. 


FRANKFORT, KY.—Paducah Light and Power 
$450,000. Paducah Traction Company; $350,000. 


COLUMBUS, OHIO—Cincinnati, Milford & Loveland Traction 
Company. Increased from $1,000,000 to $1,650,000. 


SPRINGFIELD, ILL.—New Milford Telephone Company. $5,000. 
Incorporators: T. Evans, F. C. Pell and A. T. Chase. 


Increased 


Company; 


AUSTIN, TEX.—Dixie Telephone Company, Bronte. $10,000. 
Incorporators: B. H. Rand, Bascom Lynn and D. A. Lynn. 
SHAMROCK, TEX.—Walker Telephone Company. $10,000. 


Incorporators: J. E. Walker, Barnett Blossom and Rea Blossom. 


ALBANY, N. Y.—Citizens’ Lighting Company, of Oswego. $75,000. 
Directors: J. C. Knight, Thomas More, C. A. Bentley, of Oswego. 


PORTLAND, ME.—South Porto Rico Telephone Company. §$30.- 
000. President, H. L. Cram; treasurer, A. F. Pine, both of Portland. 


MADISON, WIS.—The Deerfield Telephone Company, Deerfield. 
$10,000. Incorporators: H. C. Winter, W. Jackson Bell and Mary J. 
Bell. 


CHICAGO, ILL.—Hutsonville Telephone Company, Hutsonville. 


$3,700. Incorporators: C. D. Ryerson, C. H. Voorheis, Clinton 
Newlin. 

EDGAR, WIS.—Edgar-Cassel-Emmet Telephone Company. 
$1,500. Incorporators: E. C. Barrett, Otto Fehihaber and W. W. 
Gamble. 

WILLIAMSFIELD, I[ILL.—Williamsfield Trunk Line Telephone 
Company. $1,000. Incorporators: C. H. Pulver, J. A. Tucker and 
John B. Gale. 


DUBLIN, TEX.—Dublin Gas and Electric Company. $50,000. 
Incorporators: M. B. Templeton, of Waxahachie, and J. F. Strick- 
land, of Dallas. = 


SPRINGFIELD, ILL.—Spring Valley Telephone Company, Spring 


Valley. $10,000. 
Charles W. Knapp. 


Incorporators: E. M. Baysoar, S. H. Brakel and 


MILWAUKEE, WIS.—Random Lake Telephone Company, Ran- 


dom Lake. $5,000. Incorporators: T. E. Malloy, T. D. Schneidler 
and W. B. Krause. 

INDIANAPOLIS, IND.—Capital City Electric Company. of 
Indianapolis. $10,000. Directors: William Phipps, Lillie B. Phipps 


and Albert F. Egger. 


GUTHRIE, OKLA.—Billings & Red Rock Telephone Company, of 
Billings. $30,000. Incorporators: Ray Rozella, Henry and N. J. 
Carter, all of Billings. 


MADISON, WIS.—Brown County Telephone Company, Green Bay. 
$10,000. Incorporators: Henry F. Hagemeister, C. A. Straubel and 
Frank J. B. Duchateau. 


ALBANY, N. Y.—Cornwall Telephone Company, 
Hudson. $5,000. Directors: 
Morrell, New York city. 


LOS ANGELES, CAL.—Jurupa Water, Light and Power Com- 
pany. $200,000. Directors: F. W. Pickard, J. B. Samuel, Herbert 
L: Cornish, of Los Angeles. 


Cornwall-on- 
W. B. Goodwin, Leonard Hand, G. 


AUSTIN, TEX.—South Texas Telephone Company. $400,000. To 
operate in about fifty counties in the state of Texas. Incorporators: 
J. A. Quesenberry, Danville, Ky.; A. E. Schaefer, Wapakoneta, Ohio; 
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J. E. Boynton, Waco; F. C. Smith, San Antonio, and W. B. Stephens, 
San Antonio. 


DOVER, DEL.—Riverton & Delmar Telephone Company. To 
construct and operate a system of telephone and telegraph lines 
in the state of Delaware. $50,000. 


COLUMBUS, OHIO—Stillwater Mutual Telephone Company, 
Flushing. $5,000. Incorporators: A. W. Collins, M. O. White, T. J. 
Murphy, Fred A. Groves, J. H. Smith. 


SALT LAKE CITY, UTAH—Grand Canyon Power Company. 
$100,000. O. S. Buell, president and secretary; H. M. Bowers, vice- 
president; George Havecamp, treasurer. 


RICHMOND, VA.—Interstate Street Railway Company, Bristol. 
$5,000. Incorporators: H. Morrison, president, Richmond; D. M. 
Bernard, secretary and treasurer, Bristol. 


LOUISIANA, MO.—Pike County Light and Power Company, of 
Bowling Green. $7,000. Incorporators: Noah H. Ledford, Annie D. 
Ledford, S. Sparrow and Isham C. Dempsey. 


COLUMBUS, Oli]JO—Bradley Light, Heat and Power Company, 
Cleveland. $1,000. Incorporators: U. A. Bradley, George Lillis, 
J. C. Burgess, C. B. Marty, Frank B. Masters. 


NASHVILLE, TENN.—Farmers and Merchants’ Telephone Com- 
pany, Stewart County. $500. Incorporators: H. A. Cansey, F. P. 
Edwards, Joe Gray, S. B. Hayes and Joe Melton. 


SALEM, ORE.—Portland-Salem Electric Railway Company. To 
build an electric railway from Salem to Portland. $100,000. In- 
corporators: W. J. Walsh, L. H. Cordes and H. Dunn. 


PORTLAND, ME.—Bahia Gas and Electric Company. To deal 
in gas and electricity. $3,500,000. President, J. J. Hernan; treas- 
urer, J. L. Brophy; clerk, M. W. Baldwin, all of Portland. 


GALESBURG, ILL.—People’s Electric Power Company. To 
operate light, heat and power plants. $2,500. Incorporators: 
Charles S. Harris, Addison P. Higgins and Frank W. Harris. 


BATH, N. Y.—Bradford Telephone Company. To operate be- 
tween Bath, Savona and Bradford. $2,000. Directors: T. W. Chase, 
Bath; F. S. Ovenshire, Urbano, and Edgar Sanford, Bradford. 


AUGUSTA, ME.—Northern Texas Electric Company. To engage 
in the lighting and heating business. $5,000,000. Officers: 
L. Barton, president, Portland, and J. H. Ridge, of the same city, 
treasurer. 


MINNEAPOLIS, MINN.—Tri-County Telephone Company, New 
Prague. To serve Scott, Le Sueur and Rice counties. $100,000. 
Incorporators: S. A. Votapek, Albert Rybak, and A. J. Edgerton, 
all of New Prague. 


NASHVILLE, TENN.—Oliver-Stewart Company. To construct 
a power plant on the Tennessee river, thirty miles from Chatta- 
nooga. $25,000. Incorporators: R. L. Sites, B. R. Stout, W. L. 
Smith, J. C. Harris and Walter S. Roberts. 


GUTHRIE, OKLA.—The Farmers’ Mutual Telephone Exchange. 
Custer County. $2,500. Directors: R. X. Wade, W. T. Bradley, J. T. 
Bradley, C. H. Taylor, D. E. Carper, D. H. Buschman, J. S. Wilkes, 
J. H. Anderson and W. M. Stone, all of Weatherford. 


UNIONTOWN, PA.—Uniontown & Waynesburg Street Railway 
Company. $120,000. Incorporators: J. V. Thompson, George L. 
Hibbs, Frederick C. Keighley, J. M. Hustead, D. F. Maroney, I. W. 
Semans, J. E. Barnes, J. R. Barnes and A. J. Cochran. 


JERSEY CITY, N. J.—The Quito Electric Light and Power Com- 
pany. To manufacture and distribute electric current for light, 
heat and power, etc. $400,000. Incorporators: William B. F. 
Rogers, F. Angelo Gaynor, John T. Smith, Jersey City. 


RICHMOND, VA.—The Gate City Telephone Company. Principal 
office, Gate City, Scott County. $5,000. Incorporators: O. H. Gobble. 


, president, Clinchport, Va.; W. D. Smith, vice-president, Gate City, 


Va.; J. M. Minnich, secretary and treasurer, Gate City, Va. 


TORONTO, ONTARIO—Canadian District Heating 
Hamilton. 


Company. 
To construct, maintain, complete and operate works for 
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the production, sale and distribution of electricity, gas, steam, and 
hot water, for the purpose of light, heat and power. $250,000. 
Incorporators: W. W. Stewart, W. P. Stewart, W. P. Witton, W. J. 
Clark, R. B. Griffith, all of Hamilton, and John H. Williamson, 
Toronto. 


HARTFORD CITY, IND.—Marion, Hartford City & Eastern Rail- 
road. $25,000. To be increased to $1,000,000 upon the completion 
of the road. Incorporators: W. B. Dodds, of Marion; J. L. and 
Oscar A. Thompson, of Gas City: C. A. Brashear, of Gas City; Fred 
R. Chandler, of Muncie. 


RICHMOND, VA.—United Frederick & Clarke Telephone Com- 
pany, Frederick County, Va. $1,000. Incorporators: J. H. Funk- 
houser, president, Clarke County, Va.; P. H. Funkhouser, secretary 
and treasurer, and J. S. Haldeman, the latter a stockholder, both 
of Frederick County, Va. 


GUTHRIE, OKLA.—The United Telephone and Telegraph Com- 
pany, Elk City. $100,000. Incorporators: G. F. Patterson, M. F. 
Spurlock, E. M. Scannell, Charles McLoud, T. J. Baldwin, Joe 
Scannell and M. Scannell, ail of Elk City; W. T. Patterson and 
E. M. Scannell, Weatherford. 


PORTLAND, ME.—The Lovell Telephone and Telegraph Com- 
pany, of Center Lovell. For the purpose of building and maintain- 
ing telephone and telegraph lines on certain roads in the town of 
Lovell, Oxford County. $5,000. Officers: president, C. P. Hubbard, 
of Lovell; treasurer, J. Q. Mason, of North Lovell. 


AUGUSTA, ME.—Paducah Traction and Light Company. Organ- 
ized at Portland, for the purpose of doing a general lighting, heating, 
power, railroad and street, suburban and interurban railway busi- 
ness, etc. $2,000,000. Officers: president, Eugene L. Bodge, of 
Portland; treasurer, John H. Ridge, of Portland. 


HELENA, MONT.—Toledo Mining and Power Company. To 
engage in a general mining, electric and power business. $500,000. 
Incorporators: L. D. McCall, of Chicago; W. A. Stanton, of Chicago; 
C. W. Foster, of Chicago; H. M. Blossom, of St. Louis; H. B. Lang- 
don, of Cincinnati; G. J. Renner, of Youngstown, Ohio, and J. J. 
Schubert, of Kankakee, Ill. 


JOLIET, ILL.—Joliet & Southern Traction Company, Joliet. 
To construct a line from Joliet, Will county, Ill, in a southwesterly 
direction, through the counties of Will, Grundy and Livingston, 
to Dwight, Livingston county, Ill. $10,000. Incorporators and first 
board of directors: H. A. Fisher, F. E. Fisher, L. D. Fisher, F. E. 
Stoddard, all of Joliet, IN. 


INDIANAPOLIS, IND.—Chicago, Kankakee & Lafayette South- 
eastern Traction Company. $100,000. To build a line from 
Lafayette to Kankakee, connecting at the latter place with a line 
to Chicago. Directors: W. N. Harding, Martin Hugg, E. M. Cooper, 
James S. Cruse, Burton E. Parrott, A. P. Hendrickson, of Indian- 
apolis; Dan W. Sims, of Lafayette, and W. S. Reed, of Chicago. 


ENGINEERING SOCIETIES. 


PHILADELPHIA SECTION OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY—A regular monthly meeting of the Phila- 
delphia section of the American Electrochemical Society was held 
on Saturday, December 2, at 8 P. M. Abstracts of a number of recent 
electrochemical papers were read and discussed. 


AMERICAN ELECTROCHEMICAL SOCIETY—At a meeting of 
the board of directors of the American Electrochemical Society, held 
November 4, the following applicants were elected to membership: 
Leonard Waldo, Plainfield, N. J.; W. B. Jadden, Marion, Ind.; 
William Smith, Philadelphia, Pa.; Carl P. Goepel, New York city. 


THB RAILWAY SIGNAL ASSOCIATION—The proceedings of 
the Railway Signal Association for 1905 will be issued December 12. 
The proceedings are replete with interesting information pertain- 
ing to signals. The various committee reports and papers written 
during the year are reprinted, together with all of the relative dis- 
cussion. Mr. H. S. Balliet, Grand Central station, New York city, 
is secretary-treasurer. 
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ELECTRICAL SECURITIES. 


It is believed in many quarters that the market is close to a 
turning point, following the recent spectacular advance. Last week 
prices moved irregularly, and the market might be characterized 
as extremely dull. Public interest and operation have shown small 
change. In fact, many commission houses are now deploring the 
apathy with which the public is considering speculation. The 
reopening of Congress for the fifty-ninth session, and the reception 
of a message from the President, will, no doubt, serve as a begin- 
ning for a new line of thought, and the propositions outlined in the 
annual message will very likely establish some definite conclusion 
with regard to probable legislation in the all-important rate regula- 
tion matters. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 2. 


New York: Closing. 
Brooklyn Rapid Transit.................02008 85% 
Consolidated GaS........... cc ecw eee eens 175 
General Electric......... 00... ccc eee cece tees 183% 
Interborough Rapid Transit................. 210 
Kings County Electric.................0005. 200 


Manhattan Elevated............... 2c eee eee 163 
Metropolitan Street Railway................ 
New York & New Jersey Telephone........ 
Westinghouse Manufacturing Company...... 190 

The directors of the General Electric Company have declared the 


regular quarterly dividend of 2 per cent payable January 15 to 
stockholders of record on December 15. 


Boston: Closing. 
American Telephone and Telegraph......... 136 
Edison Electric Illuminating................ 243 


Massachusetts Blectric............... 0c ee eee 59 
New England Telephone...................: 134 
Western Telephone and Telegraph preferred. 90 
The earnings of the Massachusetts Electric Companies for the 
first two months of the new fiscal year are reported to be far in 
excess of last year in both gross and net. 


Philadelphia: Closing. 
Electric Company of America............... 11% 
Electric Storage Battery common............ 79 
Electric Storage Battery preferred........... -79 
Philadelphia Electric.....................6. 8% 
Philadelphia Rapid Transit.................. 31% 
United Gas Improvement.................... 92% 


The Electric Company of America announces an allotment of 10 
per cent of new stock at par as of record of December 12. The pro- 
ceeds of the allotment, about $407,780, will be used to reimburse 
the company in part for money spent in acquiring the Indiana 
plants and on their subsequent improvement, thus placing surplus 
cash in the treasury to take over new properties, etc. 


Chicago: Closing. 
Chicago Telephone................. cece eee 135 
Chicago Edison Light..................00008 161 
Metropolitan Elevated preferred............. 70 
National Carbon common................... 78 
National Carbon preferred.................. 117 
Union Traction common................00006 11 
Union Traction preferred................... 37 


The Northwestern Elevated daily average of passengers carried 
for November is 83,597, an increase of 9,290. 

The daily average passenger traffic on the Metropolitan Ele- 
vated for November was 132,276, an increase:of 16,473. 

The South Side Elevated reports almost an 8 per cent gain for 
November, the daily average of passengers having been 92,156, an 
increase of 6,996. 

OBITUARY NOTICE. 

MR. WILLIAM H. EDGAR, who died at Hot Springs, Va., Sunday 
evening, November 26, was buried at Oakwood Cemetery, Chicago, 
Ill, November 29. Mr. Edgar was a well-known business man of 
Chicago. He was born in Chicago in 1865, and received his early 
education in the schools of that city. Upon arriving at manhood 
he founded the Dearborn Drug and Chemical Works, of which he 
was president. He was a member of the Chicago Athletic Associa- 
tion, several lodges of the Masonic order, and the order of Elks. 
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: ELECTRIC RAILWAYS. 
TURNER, ME.—The new electric road between Turner and 
Auburn has been opened for service. The road is ten miles long, 
and is eattmated te have cost $160,000. 


NEWBURGH,,N. Y.—A new trolley line is projected, extending 
from Ossining to the new Croton dam, thence to Croton, Oscawana, 
Crugers, Montrose and Verplanck’s Point. 


WASHINGTON, PA.—The West Washington borough council has 
granted a franchise to the Washington & Claysville Street Railway 
Company to occupy two of the main thoroughfares. 


CONNELLSVILLE, PA.—The West Penn Railways Company has 
secured all the rights of way between Mount Pleasant and Young- 
wood for the building of the new line in that section. 


MILWAUKEE, WIS.—John Farson announces that he is now 
sole owner of the Janesville, Beloit & Rockford Interurban Com- 
pany, and that he intends to extend the line to Madison. 


SANTA CRUZ, CAL.—Plans have been made and rights of way 
are now being bought for an extension of the Santa Cruz, Capitola 
& Waterville electric railway from Capitola to Soquel. 


MARTINS FERRY, OHIO—The Wheeling Traction Company has 
awarded to T. J. Stringer the contract for building its new line 
which will follow the county road from Mingo to Steubenville. 


LEBANON, PA.—The Conestoga Traction Company, building 
a trolley line between Lancaster and Mount Joy, a distance of 
twelve miles, has completed the line from Lancaster to Landisville. 


SHERMAN, TEX.—Local officials of the company to construct 
and operate the proposed electric line from Sherman to Gainesville 
announce that the contract has been awarded and that work will 
begin soon. 


EVANSVILLE, IND.—The Evansville & Henderson Electric 
Railway has been granted an extension of one year on its franchise 
by the Evansville city council. The company proposes a road to 
Owensboro, Ky. 


SAN JOSE, CAL.—The Alum Rock and San Jose-Santa Clara 
roads have been sold to John Martin, of the California Gas and 
Construction Company. The purchase price was $650,000, of which 
$400,000 is in bonds. 


NEW HAVEN, CT.—A deed recording the sale of the property 
of the New Haven & Derby Railroad Company to the New York, 
New Haven & Hartford Railroad Company has been filed. The 
consideration is $764,370. 


OKLAHOMA CITY, OKLA.—The Oklahoma City city council has 
granted a franchise to the Oklahoma Interurban Traction Company 
to construct a line of road in the city, using certain streets in the 
southern portion of the city. 


SAN RAFAEL, CAL.—Deeds for a right of way nine miles long 
from Los Gallinas Creek to Point San Pedro for an electric railway 
have been filed. The property was transferred by John A. McNear 
to John Sanford, representing the Petaluma & Santa Rosa Railroad. 


BUCYRUS, OHIO—A franchise has been granted by the county 
commissioners to the Galion & Southeastern Electric Railway. The 
line will extend from Galion to Mount Vernon, putting Bucyrus 
in connection with Mount Vernon. The new line runs through a 
territory without any steam or electric railway. 


TRENTON, N. J.—The secretary of state has filed for the Hudson 
& Manhattan Railway Company a certificate abandoning one of its 
proposed branch lines on which no work has been done, and an 
amended survey and description of a branch line from Jersey City 
to Newark which is to be substituted therefor. 


GREENSBURG, PA.—The granting of a charter to the Greens- 
burg & Herminie Railway Company ensures the building of a 
trolley line from Greensburg to that mining settlement in a short 
time. The company is composed of Congressman George F. Huff, 
county treasurer-elect Harry L. Bovard, Colonel L. B. Huff and 
others. 


OTTAWA, ONTARIO—Detroit capitalists are largely interested 
in an electric road now building from Detroit through Windsor, 
Leamington, Chatham, London, and thence to Buffalo. It will be 
an outgrowth of the Windsor & Lake Shore Electric Railway. When 
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Detroit and Buffalo are connected the power from Niagara Falls 
will be utilized. 


SAN JOSE, CAL.—An electric railway from San Jose to Alviso 
and Dumbarton Point, connecting with a line of steamers at the 
latter place for San Francisco probably will be built within a 
year. It is said that Hugh Center, who recently sold his interest 
in the San Jose-Santa Clara Electric Railway, with San Francisco 
capitalists, will build the road. 


ST. LOUIS, MO.—The franchise sought by the St. Louis, Fern 
Ridge & Western Railway Company for a street railroad out the 
Olive street road to Creve Cour lake has been granted by the St. 
Louis county court. It is claimed that the proposition is backed 
principally by St. Louis county capitalists, who are securing the 
privilege with the intention of constructing the road. 


LOUISVILLE, KY.—Officers of the Louisville & Southern 
Indiana Traction Company announce that it will extend its line, 
now connecting Louisville, New Albany and Jeffersonville, to 
Charleston, Ind., twelve miles from Louisville. The new line will 
ultimately be extended to North Vernon, Ind. There it will con- 
nect with lines to Seymour, Columbus, Franklin, Indianapolis and 
smaller towns. 


BALTIMORE, MD.—The Washington, Baltimore & Annapolis 
Electric Railway Company, which proposes to operate an interurban 
service between Washington and Baltimore, and later to Annapolis, 
has purchased a site in the heart of Baltimore for its terminal sta- 
tion. The new station, which will be located at the corner of Ger- 
man, Liberty and Hopkins streets, is planned to be one of the finest 
buildings of the new Baltimore. 


PHILADELPHIA, PA.—At a meeting of the directors of the 
Hanover Central Railroad Company it was decided to extend the 
road in Hanover township, Lehigh County; Hanover township, 
Northumberland County, and Upper Nazareth, East Allen, Lower 
Nazareth and Nazareth. The extension will begin at Gruber’s 
Corner, thence to Schoenersville, Parson’s Corner, Steuben Station, 
Georgetown and Nazareth, all in Pennsylvania. 


MARION, IND.—At a meeting of the stockholders of the Marion, 
Hartford City & Eastern Traction Company, the following directors 
were named: John L. Thompson, Oscar Thompson and Richard A. 
Brashear, of Gas City; William B. Dodds, Marion, and F. R. 
Chandler, of Muncie. The board of directors elected officers as 
follows: president, John L. Thompson; vice-president, William B. 
Dodds; secretary and treasurer, R. A. Brashear. 


COLUMBUS, OHIO—The line of the Columbus, Delaware & 
Marion road will be extended from Marion to Bucyrus during the 
coming winter. At a meeting held at Bucyrus it was announced 
that rights of way had been secured between Marion and Bucyrus 
and that work on the extension would be started at once. When 
the line from Marion to Bucyrus is built there will be direct trolley 
communication between Columbus and Cleveland. 


WABASH, IND.—The Fort Wayne & Wabash Valley Traction 
Company has concluded a deal whereby it comes into possession 
of twenty miles of completed grade of the Muncie, Hartford & Fort 
Wayne north from Bluffton to the point of*junction with the 
Wabash Valley. The Muncie, Hartford & Fort Wayne will not 
extend beyond Bluffton, and the Wabash Valley will operate the 
property: acquired as part of its new line from Fort Wayne to 
Indianapolis, to be constructed next year. 


NEWPORT NEWS, VA.—The property of the Hampton Roads 
Railway and Electric Company has been turned over to the Hamp- 
ton Roads Traction Company, the concern organized by the bond- 
holders who recently bought the property in at public auction. 
The officers of the new company are: president, Horace A. Doane; 
vice-president, Walter Holliday; secretary, W. G. Browning; 
directors, Horace A. Doane, Walter Holliday, W. G. Browning, 
Edward G. Powell, L. G. Crenshaw, Murray McGuire and Oscar 
Cranz. 


LAFAYETTE, IND.—Citizens of Jackson township at Odell, 
fifteen miles south of Lafayette, have voted almost unanimously in 
favor of lending assistance to the project to extend the Fountain- 
Warren Traction Company's tracks from Danville, Ill., to Lafayette. 
The line, if built, will pass through Jackson township and give 
that locality direct communication with Lafayette. A committee 
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was appointed to raise enough to purchase whatever portion of 
the right of way may be necessary, and large contributions have 
been secured. 


ZANESVILLE, OHIO—The stockholders of the Southeastern 
Ohio Railway, Light and Power Company have elected a board of di- 
rectors as follows: Colonel C. B. Hart, the Hon. Alfred Caldwell and 
Fred C. Hoffmann, of Wheeling; William Lipphardt, of Martin’s 
Ferry; W. B. Hiteshew, E. R. Meyer and J. C. Saner, of Zanesville. 
The directors organized by electing Colonel C. B. Hart, president; 
William Lipphardt, vice-president; W. H. Neikirk, secretary-treas- 
urer. It is announced that the interurban line between Zanesville 
and Crooksville will be completed and cars will be running by the 
latter part of next February. 


LOUISVILLE, KY.—The Louisville & Indianapolis Traction 
Company has secured franchises through Clark, Scott and Jackson 
counties, Indiana, and every incorporated town from Jeffersonville 
to Seymour, between which cities the road is to run. The special 
limits of the franchise require that the road shall be built within 
two years, and that work must be begun in one year. The road 
will be the connecting link between Indianapolis and Louisville, 
a line having already been completed as far south as Columbus. 
This leaves only eighteen miles to be built to Seymour, for which 
the contract has been let. From Jeffersonville to Seymour is forty- 
nine miles, and the estimated cost of building and equipping the 
road is $2,000,000. 


ALLENTOWN, PA.—A controlling interest in the Allentown & 
Reading Traction Company, whose thirty-four miles of trolley line 
extend from Allentown to Temple by way of Kutztown, has been 
bought by the Pennsylvania Railroad Company. The Pennsylvania, 
it is understood, will come to Allentown by this route, the Berks 
County terminal of which is a few miles from Reading and the 
Pennsylvania’s Schuylkill Valley branch. The trolley line parallels 
the East Penn branch of the Reading Railway. The company was 
chartered April 25, 1903, with a capital of $250,000. The cost of the 
road and equipment was $951,000. Its bonded indebtedness is the 
smallest per mile of any trolley line in Pennsylvania. 


SISTERSVILLE, W. VA.—The Parkersburg & Ohio Valley trac- 
tion line from Sistersville, down the Ohio river, is to be built. The 
original projectors built trestles and did extensive grading before 
funds were exhausted. No rails were laid. Arrangements have been 
made to finance the road by Chicago and New York capitalists. The 
building of the road is an important link in the Ohio Valley chain. 
From Sistersville to New Martinsville there is a line that has 
recently been extended. There is but a short break to Moundsville 
and from there almost continuous traction lines to Pittsburg via 
Steubenville and East Liverpool. South of the terminus of the new 
line there is but a short link missing to connect with Williamson 
and Parkersburg. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


DES MOINES, IOWA—The Dodd & Struthers Electrical Com- 
pany has been organized with a capital of $10,000. 


NEW YORK, N. Y.—The Electric Time Switch Company has been 
incorporated with a capital of $100,000 by A. L. Spiegel, Louis 
Spiegel and Adolph Fanto, New York city. 


COLUMBUS, OHIO—The United States Electrical Tool Com- 
pany, Cincinnati, has been incorporated with a capital stock of 
$25,000, by William A. McCullum, D. J. Hauss, John A. Smith, 
Charles F. Kleinschmidt and G. H. Feltes. 


DOVER, DEL.—A certificate of incorporation has been filed 
for the Western Railway Construction Company, of Wagner, S. D., 
to construct, maintain and operate railways of all kinds and 
descriptions. The capital stock is $100,000. 


NEW YORK, N. Y.—The John F. Allen Company, with a 
capital of $15,000, has been incorporated to engage in mechanical 
and electrical engineering. The incorporators are John H. Allen, 
Brooklyn; Watson B. Robinson, A. A. Byrne, New York city. 


LOS ANGELES, CAL.—The Home Telephone Construction Com- 
pany, Los Angeles, has been organized with the following directors: 
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Carl L. Doran, C. G. Andrews, Philo Jones, M. Andrews, J. G. Doran, 
Los Angeles. The capital stock is $500,000, with $1,500 subscribed. 


DOVER, DEL.—Articles of incorporation have been filed for the 
Traction Construction Company, of Cleveland, Ohio, to do a general 
contracting and construction business. The incorporators are: 
Frank H. Ginn, John M. Gardfield and Gardner Abbott, all of 
Cleveland. Capital stock, $2,000. 


ALBANY, N. Y.—The New York Die Company has been incor- 
porated with a capital of $25,000, to act as mechanical and elec- 
trical engineer, and to engage in the making of dies and tools. The 
incorporators are: Lewis J. Doolittle, Howard W. Forsyth, New 
York city; William A. Babson, South Orange, N. J. 


CAMDEN, N. J.—Under the name the Atlantic City Construc- 
tion Company, articles of incorporation have been filed by a 
trolley and steam road-building concern in the county clerk’s 
office. The capital stock is $10,000, and the incorporators are 
J. A. MacPeak, William F. Eidell and F. R. Hansell. 


KNOXVILLE, TENN.—The stockholders of the Electric Supply 
and Construction Company, recently incorporated for $25,000, have 
organized with the following officers: W. W. Scarborough, presi- 
dent and treasurer; W. J. Radcliffe, secretary and general manager. 
The company will do a general contracting and supply business. 


HARTFORD, CT.—The Arknot Company, of Hartford, has filed 
a certificate with the state secretary. The company will make 
and deal in devices for the generation, storage, control, transmission 
and utilization of electricity, etc. Joseph Sachs, L. P. Waldo Mar- 
vin and Charles E. Parker are the incorporators. The authorized 
capital stock is $75,000. 


BROCKTON, MASS.—The Tremaine Electrical Company has 
been incorporated with a capital stock of $4,000. It is stated that 
the company is to carry on a general electrical and gas construction 
business. Organization has been effected with Arthur H. Andrews 
as president, Herbert N. Davis as clerk and John A. Brackett, of 
Lawrence, as treasurer. 


ROCHESTER, N. Y.—The American Automatic Telephone Com- 
pany has been incorporated at Albany. Its principal offices are in 
Rochester, and it is planned to erect a factory for the construction 
of a device to do away with the central operator. The company 
is capitalized at $1,500,000. Charles L. Goodrum and J. W. Lattig 
are the inventors of the device. 


TROY, N. Y.—The Betts Electric and Reduction Company, Troy, 
has filed articles of incorporation with the secretary of state to 
transact a general electric business. Aside from dealing in electrical 
supplies, the company may purchase or lease mines and manufacture 
and deal in chemicals and minerals. Its capital is $100,000. Direc- 
tors: Anson Gardener Betts, Troy, and Benjamin Martus and W. H. 
Scofield, New York. 


ALBANY, N. Y.—The Niagara Falls Construction and Supply 
Company, of Niagara Falls, has been incorporated with the secre- 
tary of state, with a capital of $10,000, consisting of share of 
$100 each. Of this amount the sum of $3,000 is to be ten per cent 
non-cumulative preferred stock. The directors for the first year 
are as follows: Charles B. Hyde, F. G. Anderson and Arthur 


Killian, of Niagara Falls. 


JEFFERSON CITY, MO.—The Kansas City Electrical and Sup- 
ply Company, of Kansas City, has been incorporated with a capital 
of $50,000, one-half of which is paid in. The incorporators are 
G. H. Spangle, of Chetopa, Kan.; Carl Graeber, of Lawrence, Kan.; 
W. A. Thoelen, of Leavenworth, Kan.; Charles E. Wells, of Marion, 
Kan.; William F. Sikes, of Wellington, Kan.; Edward L. Scott, P. B. 
Chaney, and W. L. Hutchison. 


RUTLAND, VT.—Announcement is made of the organization of 
the Vermont Improvement Company, with G. Tracey Rogers, presi- 
dent of the Binghamton Street Railway Company, as president; 
Leo H. Wise, of New York, vice-president, and C. H. West, of 
Rutland, secretary and treasurer. The corporation starts with a 
capital of $100,000 and has a charter, with unlimited power, to deal 
in electric roads all over the state. 
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INDUSTRIAL ITEMS. 


THE LOWE ELECTRIC COMPANY, New York city, has moved 
to its new store at 54 Vesey street. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., has prepared a bulletin descriptive of the new 1906 thawing 
outfit. 


THE HICKS LOCOMOTIVE AND CAR WORKS, Chicago, Ill., 
is distributing a very useful and attractive souvenir paper-weight 
in the shape of a miniature locomotive. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., in bulletin 
No. 27, illustrates and describes Fielding receptacles and rosettes 
for window lighting, and a new line of weatherproof socket plugs. 


THE F. D. LAWRENCE COMPANY, Cincinnati, Ohio, has grown 
so rapidly during the past year that it is compelled to arrange for 
more floor and salesroom space, though it has increased in this 
respect several times within the past three years. 


THE CLARK ELECTRIC AND MANUFACTURING COMPANY, 
26 Cortlandt street, New York city. is distributing a series of bulle- 
tins describing Clark standard insulator clamps, interlocking insu- 
lator clamps of various types, and underlocking insulator clamps. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
issued a handsome catalogue dealing with crushing rolls. In addi 
tion to the very comprehensive descriptive data, there are numer- 
ous half-tone illustrations of the assembled machines and various 
parts. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports having closed contracts 
for switchboards for the following places: Tremonton, Utah; Colum- 
bus, Ohio; Robinson, Ill.; Lakewood, Ill.; Chillicothe, Mo.; Garland, 
Utah. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has issued a handsome catalogue descriptive of coal-handling 
machinery for mines. In addition to views of typical installations 
there are numerous diagram and outline drawings showing the 
method of installation. 


THE ELECTRO-DYNAMIC COMPANY, Bayonne, N. J., will 
exhibit an “Interpole” variable-speed motor, driving another motor 
as a generator, at the Madison Square Garden electrical show, 
December 12-23. An opportunity will be given to note the facility 
with which speed variations are obtained. 


THE STANDARD ROLLER BEARING COMPANY, Forty-eighth 
street and Girard avenue, Philadelphia, Pa., in catalogue No. 12 
describes and illustrates ball and roller bearings. In addition to 
the descriptive matter and price lists there are added several pages 
bearing engineering data of various character. 


THE OTIS ELEVATOR COMPANY, New York, N. Y., has pub- 
lished a handsome catalogue describing and illustrating its electric 
elevators and hoists and hydraulic elevators. The company has 
installed over 20,000 electric elevators. The Otis electric elevator, 
with push-button control, has made a record for popularity for 
apartment-house passenger Service. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
is distributing some new and attractive literature. Instruction 
book No. 3022 deals entirely with type M multiphase induction 
motors; bulletin No. 1971, small power motors; bulletin No. 1072, 
type S single-phase motors; bulletin No. 1074, multiphase, induc- 
tion, integrating type K wattmeters. 


THE C. HOLSCHER ELECTRIC MANUFACTURING COM- 
PANY, Warren, Ohio, is manufacturing incandescent lamps. The 
company is not a member of the Association of Licensed Incandes- 
cent Lamp Manufacturers, and Mr. C. Holscher states that his com- 
pany is operating under a patent granted May 23, 1905, covering 
an improved chemical process for exhausting lamps. 


THE AMERICAN ARC LAMP COMPANY, Kalamazoo, Mich., is 
the subject of a very handsome article in the issue of the Kalama- 
zoo Gazette for Sunday, November 26. In addition to a description 
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of the lamp and the manufacturing equipment, there are personal 
sketches and portraits of Mr. Walter Ramsey and Mr. Charles M. 
Rose, both of whom have taken a prominent part in the develop- 
ment and organization of the company. 


J. G. WHITE & COMPANY, 43 Exchange place, New York city, 
has secured the contract to do all the clearing, grading, track- 
laying and building of the steel bridges and viaducts for a steam 
railroad running from MacKay’s Ferry to Beaufort, N. C., which 
will be built for the Virginia & Carolina Coast Railway Company. 
The road will extend a total length of approximately 120 miles. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is mailing a large card bearing an illustration of the United States 
Express Building as it will appear when completed at Rector and 
Greenwich streets and Trinity place, New York city. Clinton & 
Russell are the architects, and the Thompson-Starret Company, the 
contractor on this building. The steel work, now in course of erec- 
tion, is being protected with Dixon's silica graphite paint in dark 
red and olive green colors. 


THE L. B. ALLEN COMPANY, INCORPORATED, Chicago, Ill., 
manufacturer of the Allen soldering compounds and commutator 
lubricant, takes exception to the statement appearing in a recent 
issue of the ELECTRICAL REVIEW, wherein it was stated that through 
its advertising it had built up a very good business. The company 
announces that it was not wholly paper advertising that hag built 
up the business, but that its ability to deliver the goods and keep 
all of its promises has been the greatest impetus to its trade. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio—In the issue of the ELECTRICAL Review for Novem- 
ber 4, it was stated that the Warren Electric Manufacturing 
Company had been placed in the hands of a receiver. Inasmuch 
as the title of this company very closely approximates those 
of a number of well-known companies in Warren, it has been 
suggested that assurance be given that the Warren Electric Manu- 
facturing Company is in no wise connected with any of the elec- 
trical companies located at Warren, Ohio. 


THE OSWEGO BOILER WORKS, Oswego, N. Y., has been pur- 
chased by New York parties understood to be associated with the 
A. D. Granger Company, Incorporated, 95 Liberty street, New 
York city, with branches at Philadelphia and Pittsburg, Pa. The 
plant, which occupies about twenty acres on the lake front, was estab- 
lished some twelve years ago, and it is expected that operation 
will begin at once. Steel-plate work in all branches, including 
boilers, tanks and stacks, will be undertaken. The new company 
will be known as the Oswego Boiler and Engine Company, with 
the main office at Oswego, N. Y. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has issued bulletin No. 3107 and bulletin No. 3953, 
describing, respectively, single-phase induction motors and elec- 
tric bottle washers. The electric bottle washers are for cleaning 
bottles and arc lamp globes. The machine consists of-a one-fifth- 
horse-power motor with a cast-iron bracket for attaching to the 
tub or sink. The shaft is fitted with an extension to receive a 
brush spindle. The end of the motor at which the washing is 
performed is provided with a special housing and bearing to pre- 
vent the motor from injury from waste water or by dampness inci- 
dent to the operation of the machine. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently placed on the market a 
storage battery charging receptacle having many advantageous fea- 
tures, among the more important being a swivel attachment which 
conforms the receptacle to standard steam railway practice, and 
allows the car or vehicle to start and pull out the cables without 
danger of breaking them or the contacts. The apparatus is adapted 
to both railway and automobile service, and has been adopted by 
the Pennsylvania Railroad for charging the batteries of its cars. 
The Westinghouse company has perfected a new line of three-phase, 
core-type transformers for sixty-cycle circuits. One of these trans- 
formers may be used where three-phase transformation is to be made, 
instead of two or three of the single-phase type. They are self- 
contained units of compact construction, and are generally easier 
to install, and reduce the complexity of wiring between the trans- 
former and the apparatus which it is to supply. 
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A NEW PRINCIPLE Fí FOR R HEAT ENGINES. 
A new method of burning fuel in a heat engine was sug- 
He pro- 


gested in a recent German periodical by M. Cantor. 
poses introducing the oxidizing medium in the form of a solid, 
This is to be 
maintained at an incandescent temperature, and against it is 
The fuel will be burned, the 
and the reduced 


such, for example, as a solid oxide of copper. 


to be directed a spray of fuel. 
gas expanded, and used in the usual way; 
oxide will be reoxidized by a jet of air. In this way the greatest 
possible ratio of expansion will be obtained, and the efficiency 
of the cycle will be increased. There are, of course, a number 
of objections to such an arrangement, but it, at least, serves the 
purpose of pointing out that there are other directions in which 
the heat engine might be developed, with possible improvement, 
than those in which we are accustomed to work. The steam 
engine owes its poor efficiency to the system employed, not to the 
machine; hence great improvement in it is impossible. The gas 
engine, while better off, is limited for the same reason, and 
hence it is most desirable that in secking for better methods of 
generating power, we should look into all the possibilities, and 
not simply pin our attention to the mechanical features of the 


machine, 


WHENCE THESE RICHES. 

“Hows business?” asked a visitor of an Oriental imperturb- 
ably awaiting his kismet of poverty or riches in a bazaar at the 
midway of a large exposition. 

The reply of the man with the fez, “you buy. I tell business 
it good,” contained an unconscious declaration of principles 
of political economy. 

When people buy, business is good, and people are now buy- 
ing and business is good throughout this country and Europe. 

There is no tulip craze of chasing after idealities, but pur- 
chases are made to an extent which taxes the productive 
resources of manufacturing establishments, whose output is 
generally sold far in advance. 

Labor strikes are unpleasant evidences of prosperity, which 
fail to put in appearance in times of stringency. 

Extravagance, and not parsimony, is a prevalent charac- 
teristic of humanity; in general terms, every one is as lavish as 
he dares to be. 

If miserliness were universal, it would defeat. its own purpose 
by abating the earning power of money. 

It is well that larger resources induce more abundant pur- 
chases the world over. 

It is evident that the balance of the increment of the pro- 
ductive capacity of humanity is increasing, and this augmenta- 
tion of the average potentiality of the individual is the only 
measure of this enlarged difference between production and con- 
sumption which constitutes the increase of prosperity. 

It must not be overlooked that material possessions have 
not been destroyed in these territories by wars or extensive 
fires. Both of these annihilations of value have been the fore- 
runners of financial crises; other losses are mere transfers of 
property. 

It does not answer the proposition to attribbte this fortunate 
commercial condition to machinery, for there have been no 
radical improvements in methods of manufacture or transporta- 
tion of freights by land or sea during the last twenty-five years 
sufficient to introduce materially different economic conditions. 

The term “labor-saving machinery” is largely a misnomer, 
for while the reduction of hours of labor in the face of the 
increased numbers of workers among growing populations has 
been compassed by the combined application of improved ma- 
chinery and modern methods of organization, yet the function of 
machinery has served to increase production and to facilitate dis- 
tribution to an extent which quickens the luxuries of one genera- 
tion into the necessities of the next. 

If there is now an increased surplus without any recent 
evidence of a corresponding addition to the rate of individual 


production, or any diminution of consumption of living ex- 
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penses, then it is among the wastes of recent years that search 
must be made for the cause of this increment. | 

The first analysis reveals the solution, and that is in the 
service of electricity applied to mankind, which has cut down 
wastes which were hitherto unavoidable. 

The trolley railway service, particularly in suburban travel, 
enables people to live on cheaper land, in cheaper houses, or in 
comparison with the same sites of habitations has diminished 
the unproductive time in traveling to and from their work. 

There are many people emploved in New York whose traveling 
time has been reduced two hours a day, by methods of interurban 
transit, made possible only by electricity. 

The use of the telephone is still the basis of wonderful 
anecdotes of how persons save days of travel about a city by 
a few local calls. Through the service of this instrument, 
or rather the svstem of which it is the nucleus, many of the 
vast army of messengers have been assigned to directly produc- 
tive employments. 

The vertical railway, as Otis Tufts properly entitled his 
invention of the passenger elevator, sufficed to make commercial 
buildings exceed three stories in height, but it is held that 
the modern skyscraper could not be used to house its thousands 
devoted to the intensities of commercial affairs within its score 
or more stories, had it not been for the facilities of communi- 
cation afforded by the telephone service, because there is not 
sufficient room in such buildings for elevators adequate to trans- 
port the number of messengers which would otherwise be neces- 
sary for communication between these offices and their clients. 

The condition of messengers in place of telephone service in 
a skyscraper presents a hypothetical aspect akin to that of the 
substitution of oarsmen for the propulsion of a steamship in 
which they would far exceed the capacity of the vessel, as it 
would require 720,000 men working in eight-hour relays to pro- 
duce the 30.000 horse-power used on the large Atlantic liners. 

It has been found in the course of studies by municipal 
engineers upon the sidewalk capacity of cities, that the facilitv 
of communication afforded bv the telephone has diminished 
the relative number of persons walking in the business districts 
of cities during office hours. 

The work of these specialists has heen directed to providing 
means for abating the congestion at the beginning and end 
of working hours, and electricity is applied again to methods of 
rapid transit at these localities by introducing as many points 
of departure as possible within these congested districts. 

For long-distance travel the telephone is a substitute which 
has added to productiveness in the measure to which the time 
that would otherwise be occupied in traveling mav be devoted 
to profitable emplovment. 

Of electric illumination in its especial application, wherever 
the difference between davlight and other methods of lighting 
impaired or even stopped accurate lines of work we are without 
apology always decanting. and shall continue to do so until 


there wonders shall cease to he of service to mankind. 
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A NEW ELECTRICAL DEVICE. > ——* 

A newspaper clipping recently gives what purports to be a 
description of a new device for generating electricity, for which 
great claims are made. These claims may all be valid. We have 
no way of proving the contrary. In fact, we only wish that 
we could have more hope in the new device than this clipping 
inspires. It says that the company will manufacture engines 
which will make possible the production of unlimited electrical 
power from the three primary elements—heat, water and air. 
This sounds like a quotation from Chaucer put in modern Eng- 
lish. Of course, any one is at liberty to call these three things 
“elements,” if he wishes, but why should he do so at this day? 
In modern scientific phraseology none of these is considered an 
element. 

Again, it is said that this device is an engine for the extrac- 
tion from heat, water and air of unlimited electrical power, 
without the use of a boiler, engine or dynamo—a startling 
By the 
application of less than 400 degrees of heat to the apparatus, 
and by supplying it with air at twelve pounds pressure, and 
with water in required quantities to replace that which is 
evaporated, the device will go on for an indefinite period creat- 


revelation of new methods of developing electricity. 


ing a current of electricity, which, measured by present devices, 
and tested by known methods, is found to be identical with that 
generated by the rotary dynamo. | 
By the way, this last emphasizes a lack at the present time; 
All we 


can determine is whether it flows in one direction or the other, 


we have no means of testing the quality of electricity. 


and whether it is steady. 

The inventor of this new device says that it will convert 
forty-five per cent of the fuel’s energy into electrical energy. 
This will surely be a distinct advance over present methods, 
which, even under the best conditions, are not half as good. 
We only wish that we could believe that further developments 
will bring more convincing evidence; and, to be convincing, evi- 
dence should at least be scientifically presented. 


ELECTRIC HEATING. 

Some few years ago electric heating was limited practically 
to electric cars, where safety and convenience outweigh other 
considerations. Electric cooking and heating appliances for the 
household were available, but found but small use. Every one 
was willing to admit the convenience and elegance of the new 
apparatus, but said that it cost too much to use them. At that 
time the full value of electrical heating appliances was not 
appreciated. To-day, if we can read the signs aright, the time 
is rapidly approaching when electric cooking and electric heat- 
It is acknowl- 


edged that, comparing heat unit with heat unit, one delivered 


ing utensils will enjoy a deserved popularity. 


in the form of electrical energy, and the other in coal, the former 
seems to be far more expensive; but in almost every industry 
the cost of fuel is but a small part of the total operating expenses. 
This is true of cooking as well as any other operation. The old- 
fashioned coal stove, going all day long, is an extremely waste- 
ful device, and is only tolerated because it has long been estab- 
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lished and because fuel is cheap. As against this inefficient 
method we have the nearly perfect efficiency of the electric 
~ heater. 
nearly all of this where it is wanted. Moreover, it is easy to 


It is using power only when it needs it, and it delivers 


control, and responds instantly. Simply as a device, the elec- 
tric stove is almost ideal. | 

The public, it seems, is beginning to realize this, and the 
power companies, as well as the makers of electric apparatus, 
are doing what they can to educate it. In all of the recent elec- 
trical exhibits, the exhibits of electrical heating and cooking 
appliances have been large, and have attracted a good deal of 
attention; a good augury for future sales. 


AN EFFECT OF GOVERNMENT OWNERSHIP. 

A phase of government ownership which is ignored by those 
who at present are calling loudly for such steps to be taken is 
brought out in the following quotations from the report to the 
commonwealth of Australia by Mr. John Hesketh, electrical 
engineer in the postmaster-general’s department at Queensland. 
Regarding the question of adopting an automatic system in Mel- 
bourne, Mr. Hesketh says that the agitation at present is 
governed by the comparatively inefficient system now in opera- 
tion. 
bourne system to say that there is not at the present time any 
system seriously put before the telephone users for adoption in 
the large centres which would not be a distinct improvement 
upon the Melbourne system. I wish it to be quite clear that 
I do not intend the reference to Melbourne to be a reflection 
upon either the present control or upon the original designers 
of the system. It is to be remembered that the Melbourne 
switchboard is over twenty years old, and that at the time it 
was installed it was the latest pattern. In no part of the world, 
however, would such a pattern and system be now. installed.” 

And it might be added that no private company could be 
operating successfully to-day with a telephone switchboard as 
much out of date as this one. 
the wretched condition of the Paris system, due to the same 
The Melbourne situation is probably only an exaggera- 
Indeed, 
some of them, so far as we know, may be even worse off. It is 
almost invariably a result of public ownership that the system 
is maintained long after it should be scrapped. 

In contrast with this Melbourne condition are the instances 
of good telephone practice mentioned by Mr. Hesketh; and it 
is significant to note that the most improved system which he 
advises the government to adopt is the one which has been so 
thoroughly developed in this country,-and is now generally in 
use here; and, so far as we know, there is not a single public 
telephone system owned by a government in the United States. 


A few years ago it used to be the custom to ignore charges 
for interest and depreciation in reporting on municipal plants. 
In this regard custom has somewhat improved, but there is the 
equally important item of renewals, which is generally over- 
looked. Yet no private company could maintain its success if 
it forgot to allow for scrapping the old plant and installing new 
whenever a decided advance has been made in the art. 


Only recently we pointed out 


cause. 
tion of the condition in the other large cities there. 
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“Tt is no reflection on the original designers of the Mel- 


plants. 
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REFUSE DESTRUCTORS. 

Not infrequently the value of refuse as fuel is urged in 
connection with the establishing of city garbage destructors. 
Some even have gone so far as to compute that the refuse of a 
city has sufficient calorific value to supply the lights for all the 
municipal works. This figure seems to be reached by burning 
a given quantity of refuse, measuring the heat given off, and 
then assuming that this can be used as effectively as if it were 
produced by coal under an ordinary boiler. This is not neces- 
sarily so. While the refuse has undoubtedly a certain calorific 
value as a fuel, this can not be taken as being strictly propor- 
There are other 


items to be considered: the temperature of the fire, for example. 


tional to the amount of heat which it liberates. 


Generally speaking, the hotter the furnace, the more efficient 
the boiler; but with a green fuel like refuse, a high temperature 
can not be expected. Indecd, at times the addition of coal or 
a previous drying may be necessary before the fuel can be 
burned at all. 

All of these factors militate against the use of refuse as a 
fuel in a plant where the best conditions call for a certain uni- 
formity of material and regularity of operation. Anything 
that adds to the complexity of a modern power plant is unde- 
sirable, and while it is, of course, desirable not to waste any 
heat, yet, everything considered, it would probably be better 
to keep the two plants separate, except possibly in some minor 
Undoubtedly, the best way to get rid of city refuse is 
to burn it, and the heat thus obtained should be used, if it 
does not cost too much to do it; but, in the long run, it would 
seein better not to have the operation of an important electric 
light and power station depend in any way upon such an unsatis- 
factory fuel. If the power plant is so large that the heat deliv- 
ered to it by the destructor is inconsiderable, and in no way affects 
its operation, then the objection might not be so serious, but 
wherever there is a large power plant there is apt to be a large 
amount of refuse to be disposed of, and while the operation 
of the two in conjunction is advantageous from the destructor’s 
end, it is undesirable from that of the power station. 

Some figures showing the value of city refuse were men- 
tioned recently by Mr. J. M. M. Munro, in an address at Glas- 
gow. Figures from the Hackney (London) destructor show that 
the evaporation of water per pound of refuse is 1.4 pounds, 


which, compared with the cost of power of the Glasgow Rail- 
way Company, brings the value of this fuel to about twenty-five 
cents per ton; yet, Mr. Munro says, it would not pay the gen- 
erating station to buy the refuse at that price for fuel, as the 
total costs of burning it, including interest, depreciation, taxes 
and labor, etc., vary from ninety cents to $1.60 per ton destroyed. 
Figures for the Partick plant are even less favorable, for there 
only eighty-eight kilowatt-hours are generated per ton of ref- 
use, making the value of the fuel about twenty-one cents per 
ton. It is not stated how much it costs to burn this fuel. These 
figures show that the heat given off at such a plant is worth 
utilizing, but it should be applied to cruder purposes than in 
generating electrical energy. It might be used for heating pub- 
lic baths, except that it is not desirable to have the destructor 
anywhere near the bath. But there are other ways in which it 
might be employed without so much objection. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 


CHAPTER XIII, 


RADIATIONS GIVEN OUT BY THE EMANA- 
TION. 


We have seen that the emanation is 
material, and has many of the proper- 
ties of an ordinary gas. We have also 
seen that when the emanation is present 
in the radium, the latter gives out a, B 
and y radiations. The question arises 
whether the emanation gives out all three 
types of rays, or only certain special types, 
or does it give out any radiation at all? 

This was tested by Rutherford in the 
following way. The thorium containing 
emanation, was placed in a box of lead, 
having a hole in the top that was cov- 
ered with a plate of mica. The radiation 
from the emanation that passed through 
the mica was tested by its power to ion- 
ize the gas above it. When a thin metal 
dise was interposed in the path of the 
radiation, most of the radiation was cut 
off. This showed that at least most of the 
radiation consisted of a rays. No evi- 
dence was obtained that any 8 rays 
were present. 

In the case of the emanation from ra- 
dium, the test as to its nature was made 
as follows: The emanation was intro- 
duced into a copper tube, whose walls 
were thick enough to cut off all the a 
rays. No ß or y rays were given out 
by the emanation itself. 

The emanation gives out then only one 
type of radiation, and that is the a type. 
No B or y rays come from the emanation 
either from thorium or radium. It will 
be remembered that the a rays are com- 
posed of positively charged particles, 
having a mass about twice that of the 
hydrogen atom, and moving with a veloc- 
ity which is about one-tenth that of light. 
It will also be recalled that it is the a 
particles that have most of the energy 
given off by radioactive substances, since 
they have appreciable mass and very high 
velocity. The a rays are the chief agents 
that ionize a gas subjected to radioactive 
substances, and are the most important 
radiations given off by such substances. 

Having found that the emanation gives 
off a particles, the next question is, do 
all the a particles shot off from radium 
come from the emanation containe] in it, 
or has de-emanated radium any power 
to produce a rays? This can easily be 
answered. When all of the emanation is 
removed from the radium salt by heat- 
ing, the remaining de-emanated radium 
also has some power to give out a parti- 
cles. 
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MEASUREMENT OF THE RELATIVE EMANAT- 
ING POWER OF DIFFERENT SUB- 
STANCES. 


We cannot measure the absolute amount 
of the emanation given off in the same 
time by different substances. The best 
we can do is to measure the relative 
amounts of the emanation in different 
substances, or produced by different sub- 
stances in the same unit of time. 

The method that was employed by 
Rutherford and Soddy for salts of tho- 
rium, is the following: 

The thorium compound in weighed 
quantity was placed in a glass tube, 
through which air filtered free from 
dust and dried over sulphuric acid was 
passed. The mixture of air and the em- 
anation, filtered through cotton wool to 
remove ions, was passed into a brass tube 
about three-quarters of a metre long and 
six centimetres in diameter. Three insu- 
lated electrodes were inserted at regular in- 
tervals into the brass tube, and these were 
connected with an electrometer. The metal 
tube was connected with one pole of a 
battery, and the other pole connected to 
earth. The emanation carried into the 
tube by the air, was measured by ita 
ionizing. effect on the air in the tube, as 
shown by the current that passed between 
the walls of the tube and the electrodes. 
This current, as measured by the dif- 
ferent electrodes, acquired a constant 
value after the mixture of air and emana- 
tion had been passed into the tube for a 
short time. 

After a constant current had been ob- 
tained, an equal weight of a substance 
with whose emanating power that of the 
first substance was to be compared, was 
introduced into the tube in the place of 
the substance under investigation, and the 
constant current for this standard sub- 
stance determined and measured. The 
emanating powers of the two substances 
bore the same relation to one another as 
the values of the two currents. 

It is obvious from a study of the 
above method, that these measurements 
of the relative emanating power of dif- 
ferent substances are really measurements 
of the relative rates at which different 
substances give off the emanation. This 
has been shown to be affected by a num- 
ber of conditions. Thus, Rutherford has 
shown that the emanating power of 
thorium oxide and radium chloride is 
much greater in the presence of a moist 
gas than when dry. He has also shown 
that the emanating power of thorium 
oxide is increased several times when the 
compound is heated to dull-redness. 
When the compound is cooled again to 
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ordinary temperatures, it gives off the 
emanation at the same rate that it did 
before heating. If, however, the com- 
pound was heated to a white heat, and then 
cooled; it was ‘“de-emanated” or gave off 
only a small amount of emanation. The 
same result was obtained with compounds 
of radium. When these substances are 
heated to a white heat and then cooled, 
the rate at which they produce the em- 
anation is apparently permanently much 
less than before they were de-emanated. 

Rutherford also studied the effect of 
low temperature on the rate at which the 
emanation was produced. He found that 
the emanating power of thoria was di- 
minished to about one-tenth at the tem- 
perature of solid carbon dioxide. 

M. Curie found that the emanating 
power of radium compounds was much 
increased by dissolving them in water. 
The meaning of some of these empirical 
facts will appear when we come to study 
the nature of the changes that are tak- 
ing place in radioactive substances. 


RECOVERY OF EMANATING POWER. 


It was stated above that when tho- 
rium or radium compounds are sub- 
jected to a high temperature they be- 
come de-emanated, or lose most of their 
emanating power. It was also stated that 
this change is apparently permanent. We 
shall now see that it is only apparent. 
If highly heated, and therefore de-eman- 
ated thorium oxide is dissolved, the hy- 
droxide precipitated, and the thorium ox- 
ide obtained again by heating the hy- 
droxide, this thorium oxide gives off the 
emanation at the rate that is normal under 
the conditions. 

This shows that the de-emanation by 
heat is not a permanent change, the heat- 
ing simply increasing the rate at which 
the emanation escapes. 


DECAY OF THE EMANATION. 


If we study the emanation by means 
of the apparatus used for measuring rela- 
tive emanating power, which was just 
described, we would find that the activ- 
ity of the emanation rapidly diminished. 
The activity of the emanation obtained 
from thorium decreases to one-half its 
initial value in about one minute, and 
almost entirely vanishes in a very few, 
minutes. 

The activity of the radium emanation 
is, however, more persistent. The most 
careful work on this problem is undoubt- 
edly that of Rutherford and Soddy. A 
mixture of the emanation with air was 
preserved over mercury, and samples re- 
moved and examined from time to time. 
They found that the activity of the em- 
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anation from radium fell to half the in- 
itial value in 3.7 days. 

The rate of the decay of the emana- 
tion seems to be independent of the condi- 
tions to which the emanation is subjected. 


Even high temperutures have no affect on — 


the rate, and when the emanation is con- 
densed to a liquid at low temperatures, 
the decay gocs on at the same rate. 

HEAT EVOLVED BY THE EMANATION. 

We have discussed at some length in an 
earlier chapter the remarkable heat-pro- 
ducing power pf radium. We have seen 
that the amount of heat energy liberated by 
radium is one of the most surprising facts 
in physical science. We have also learned 
that the heat-emitting power of radium 
increases like the activity in newly pre- 
pared salts for a month, and that the 
production of heat was, therefore, vitally 
connected with the radioactivity. 

' We have now studied in some detail the 
unique substance which is being constantly 
produced and given off by radioactive 
substances, known as the emanation. We 
have seen that, considering its quantity, 
it is extremely radioactive. Indeed, much 
of the radioactivity of radium and tho- 
rium can be referred to the emanation 
produced by and contained in them. 

We would naturally ask does the emana- 
tion have anything to do with the enor- 
mous production of heat energy that is 
taking place in radium salts, and if so, 
what? 

The answer to this question we owe to 
Rutherford and Barnes. They worked 
with thirty milligrammes of the bromide 
of radium and determined the total heat 
emission of this substance. 

They then distilled off the emanation 
and condensed it in a tube surrounded 
by liquid air. This tube was sealed up 
while immersed in the refrigerating agent. 
The heat that was liberated by the emana- 
tion in the tube was then measured from 
time to time, and also the heat that was 
liberated by the radium bromide from 
which the emanation had been distilled. 
The sum of the heat liberated by the 
emanation plus that liberated by the 
bromide from which the emanation had 
been obtained, was always equal to the 
total amount of heat set free from the 
original bromide. 

When the emanation was giving out a 
maximum amount of heat energy, the 
surprising fact was established that from 
seventy to seventy-five per cent of the total 
heat given out by radium salts comes from 
the emanation contained in them. 

This fact is even more wonderful than 
the discovery that small amounts of ra- 
dium salts can give off such large amounts 


elements by Ramsay. 
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of heat energy. We have now traced the 
source of most of this heat energy to 
the almost infinitesimal quantity of em- 
anation contained in such small amounts 
of the salts of radium that are at pres- 
ent at our disposal. 

We have learned much earlier that the 
a particles, having comparatively large 
masses and very high velocities, produce 
heat when they strike upon solid objects 
and are brought to rest. The production 
of heat would thus be nearly proportional 
to the number of a particles given off. 
We have also learned that the eman- 
ation sends off only a particles, and pro- 
duces nearly three-fourths of the heat 
that is given off from radium salts. We 
can, therefore, conclude that nearly three- 
fourths of the a particles given off by 
salts of radium come from the emanation 
contained in them. 

HELIUM PRODUCED FROM THE EMANATION. 

We have already encountered a number 
of remarkable and surprising facts in con- 
nection with the radioactive elements and 
the emanation produced by them. Per- 
haps the most remarkable still remains 
to be considered. We have seen that the 
activity of the emanation gradually de- 
cays and finally becomes zero. This neces- 
gitates the conclusion that some funda- 
mental change is going on in the emana- 
tion itself. 

A number of questions arise in this 
connection. Especially prominent is this 
one. If the emanation is undergoing 
decomposition, into what does it decom- 
pose? What is left in a tube containing 
the emanation after the emanation has 
ceased to be radioactive? 

If we go back to  pitchblende—the 
source of most of our radium—we find 
such a large number of things, that it 
would appear difficult to say that any 
one of them was a product of the decom- 
position of the emanation from the ra- 
dium contained in this mineral. We, 
however, find most of these substances 
occurring with other associations some- 
where in nature where no radium is 
present, and they, therefore, could not be 
the final product of the decomposition of 
the radium emanation. 

If we examine the radioactive minerals 
closely we will see, however, that they con- 
tain one substance, of which the above 
remark is, at best, only partially true. 
This is the element helium. 

This element, as has already been 
pointed out, was first discovered spectro- 
scopically in the sun by Lockyer. It 
was first discovered among the terrestrial 
This discovery has 
an interesting history. Ramsay was work- 
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ing with Lord Rayleigh on argon, and 
had studied its propertics, and especially 
its chemical inertness. In this connec- 
tion it occurred to him to examine the 
inert gas previously obtained from the 
mineral Clévite, to see whether it was not 
argon. He examined it spectroscopically 
and found a prominent yellow line near 
the sodium line, which he could not iden- 
tify as coincident with that of any known 
terrestrial element. However, on compar- 
ing it with the line discovered by Lockyer 
in the sun, Ramsay found that the two 
were identical. 

Helium was thus shown to exist among 
the terrestrial elements. 

It should further be pointed out that 
helium, as far as it occurs at all in min- 
erals, is only to be found in the radio- 
active minerals. Helium is also found in 
the waters of certain springs, but proba- 
bly comes from radioactive minerals 
which are at some depth below the sur- 
face of the earth. 

Taking these facts into account, and 
also the properties of the emanation from 
thorium and radium, Rutherford sug- 
gested that the emanation on decom- 
posing might yield some inert element of 
the type of those in the argon family. 

On account of his ability and experi- 
ence in working with small quantities of 
gases, Sir William Ramsay undertook the 
study of the nature of the emanation, in 
conjunction with Prof. Rutherford’s as- 
sistant, Mr. Soddy. 

They dissolved 30 milligrammes of ra- 
dium bromide in water, and collected the 
emanation in a sparking tube. The spark- 
ing tube was connected with a U-tube 
which was surrounded by liquid air. This 
condensed any carbon: dioxide that was 
present in the emanation as an im- 
purity, and also the emanation. If 
any helium was produced from the 
emanation, this would not be condensed 
by the liquid air, since helium is the one 
gas that has not been liquefied by any 
means, even up to the present time. 

When the spectrum of this tube was 
taken, a bright yellow line made its ap- 
pearance, which was not far removed 
from the sodium line; but even with a 
small spectroscope could be seen not to 
be identical with tt. A careful measure- 
ment of this line showed it to be identi- 
cal with the D, line of helium. This pre- 
liminary experiment with its remarkable 
result, led to further very careful work 
on the problem. The emanation from 50 
milligrammes of radium bromide was col- 
lected in a U-tube by driving it over with 
oxygen, and then condensed in the tube 
by means of liquid air. It was then trans- 
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ferred to a Plücker sparking tube, and 
the spectrum taken. At first there were no 
helium lines present, but a new spectrum, 
presumably that of the emanation itself, 
made its appearance. In a few days the 
original spectrum disappeared and the 
spectrum of helium came out sharply. 

Thus was observed for the first time in 
the history of science the formation or 
production of a chemical element. Whether 
it comes directly from another definite 
chemical element is not certain. It has 
not been shown, although it is highly prob- 
able, that the emanation is an inert chem- 
ical element. It is, however, certain that 
helium is thus spontaneously produced 
from a chemical element—radium—as one 
of its decomposition products. 

(To be continued.) 


The Annual Meeting of the Electrical 
Committee of the National Board 
of Fire Underwriters. 

The annual meeting of the electrical 
committee representing the National 
Board of Fire Underwriters on the rules 
for the safe wiring of electrical plants 
held its annual meeting at the hall of the 
board, 32 Nassau street, New York city, 
on December 6 and 7. 

Mr. F. Eliot Cabot presided, and Mr. 
C. U. Goddard acted as secretary of the 
meeting, and it was to the courtesy and 
skill of these officers that the large amount 
of detail was despatched with great rapid- 
ity, without, however, closing any dis- 
cussion which promised to contribute to 
the subject. 

In addition to the electrical experts of 
the Board of Fire Underwriters, many of 
the electric inspectors from all parts of 
the country, except the Pacific coast, were 
present. 

In addition, many representatives of 
the leading electrical enterprises, and also 
a number of professors of physics or of 
electrical engineering from various col- 
leges or scientific institutions were in at- 
tendance. 

The gathering was so thoroughly rep- 
resentative in its inclusion of every ele- 
ment of the practically constructive and 
the ethically theoretical principles of the 
applications of electricity, with the pos- 
sible exception of submarine telegraphy, 
that it did not appear that any question 
on the subject could arise, without find- 
ing among those present persons who could 
contribute their experiences or opinions. 

The questions to be considered at this 
meeting had been printed in a bulletin, 
which contained reports of committees and 
122 amendments to the National Elec- 


ELECTRICAL REVIEW 


trical Code, in addition to twenty-nine 
miscellaneous suggestions, which appeared 
to be, for the most part, in the nature of 
amendments not drawn to precise form. 

These amendments had been sent to the 
secretary from all sources, most of them, 
it was understood, from insurance elec- 
trical inspectors in the field. 

The electrical committee had consid- 
ered these suggestions, and when they 
were presented, the secretary gave the 
information as to whether they had re- 
ceived the approval of the committee, and 
this proved to be of great assistance in the 
facilitation of business. 

The consensus of opinion of the meet- 
ing evidently agreed with the sentiment 
frequently expressed by those engaged in 
the manufacture or installation of elec- 
trical apparatus, that the National Elec- 
trical Code, with its 132 pages, was suf- 
ficiently voluminous, and that its require- 
ments should not be changed, except for 
abundant cause, for out of the 122 amend- 
ments proposed to the rules, only twenty- 
five were approved by the vote of the 
meeting, and about the same number re- 
ceived favorable action after being 
amended. 

The greater part of these rules were 
in the nature of different methods of 
expression to avoid misunderstanding, and 
it does not appear that any of these 
changes introduced radically new methods 
into the code, but were in the nature of 
making present requirements clearer. 

Favorable action was taken on three 
resolutions which were adopted by the 
national conference on standard elec- 
trical rules at its meeting December 4, 
copies of which had been transmitted 
to the underwriters’ meeting, and an- 
nounced in the last issue of the ELEC- 
TRICAL REVIEW. 

One resolution commended the ground- 
ing of low-tension secondaries of alter- 
nating-current systems wherever reliable 
connections could be secured. 

Another resolution stated that in case 
of three-wire systems with grounded neu- 
tral, the ground wire should be a solid 
connection without fuses. 

The third resolution approved of the 
grounding of secondary alternating-cur- 
rent systems to water pipes, and declared 
that such connections were not merely 
safe, but placed no additional burden or 
menace on such water pipes. 

These resolutions will serve a most use- 
ful purpose, not to the electrical engineer 
or to the insurance specialist who is an 
expert on the electrical fire hazard, but 
to the great number of laymen in posi- 
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tions of executive authority in cities and 
towns, by whom it may not be understood 
that the function of such ground wires 
is intermittent, and even when in use 
these alternating currents can not be con- 
sidered as having any relation to the prob- 
lems of electrolysis or damage by light- 
ning. 

Outside of the results of the council 
of various electrical interests together, it 
appears that these meetings serve a use- 
ful purpose which could not be reached 
by the underwriters or by any one class 
of men acting alone. 
> 

American Society of Mechanical 

Engineers. 

The fifty-second meeting of the Ameri- 
can Society of Mechanical Engineers was 
held in New York city from December 
5 to 8, inclusive. A programme of the 
meetings was published in the ELECTRICAL 
Review for November 18. All. of the 
papers, with one exception, were upon 
subjects not particularly interesting to 
electrical engineers. The exception was 
that of Mr. H. F. J. Porter, which was 
published in the ELECTRICAL Review for 
December 9. 

The professional sessions of the society 
were held on Tuesday evening and Thurs- 
day and Friday mornings, at the Edison 
auditorium, 44 West ‘Twenty-seventh 
strect. The Wednesday morning session 
was held on the steamship Amerika, of 
the Hamburg-American Line, at the com- 
pany’s dock at Hoboken, N. J. This was 
the business meeting of the society, at 
which the report of officers was submitted 
and officers for the ensuing year elected. 
The following are the new officers: 

President, Fred. W. Taylor, Philadel- 
phia, Pa. 

Vice-presidents, Walter M. McFarland, 
Pittsburg, Pa.; Edward N. Trump, Syra- 
cuse, N. Y., and Robert C. McKinney, 
New York city. 

Managers, Walter Laidlaw, Cincinnati, 
Ohio; Frank G. Tallman, Cleveland, Ohio, 
and Frederick M. Prescott, Milwaukee, 
Wis. 

Mr. W. H. Wiley, New York city, was 
reelected treasurer, and Mr. -Frederick R. 
Hutton, also of New York, secretary. 

During this mecting an address of wel- 
come to the Amerika was delivered by Mr. 
Emil Boas, general manager of the Ham- 
burg-American Line. Mr. Boas outlined 
briefly the remarkable development of his 
company, and stated that at the present 
time the total tonnage is more than that 
of such countries as Russia, Sweden and 
Holland. The steamship company also 
distributed to the members in attendance 
souvenirs, consisting of an illustrated de- 
scription of the Amerika and a framed 
lithograph of the steamship. 

A reception and conversazione was held 
at Sherry’s on Thursday evening. 
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Hydraulic Station on the Sioule River for Supplying the Town of 
Clermont-Ferrand, France. 


MONG the most recent hydroelec- 
A tric plants which have been erected 
in France is the turbine station 
which is now in very successful operation 
on the Sioule river. The electric plant 
is used for supplying light and power 
over a long-distance line to the towns of 
Clermont-Ferrand and Royat. The former, 
town is the most important locality in the, 
Auvergne region, and lies some distance 
to the west of Lyons. 
The gas company of Clermont-Ferrand 
had been running an electric station for 
some years past which contained steam en- 
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company afterward decided to use a sys- 
tem of power transmission and a hydraulic 
plant, seeing that the mountainous char- 


_acter of the region was favorable for se- 


curing the required amount of hydraulic 
power and this also allowed a good margin 
for a further increase in the plant which 
was likely to be needed in the future. 
Besides the towns of Clermont-Ferrand 


` and Royat, the new plant was designed to 


supply current throughout all the. neigh- 
boring region. 

The Sioule river was chosen as best 
adapted for supplying the power for the 
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is also subject to freshets, which are fre- 
quent, as is the case generally with moun- 
tain streams. During the building of the 
plant the amount of water which was de- 
livered at the time of the freshets was 
observed to exceed 147,500 cubic feet per 
minute. However, in seasons of low water 
the supply usually falls as low as 15,800 
cubic feet per minute. 

At the point where the turbine station 
is situated, the river runs through a deep 
and winding valley, and this circumstance, : 
added to the conditions of variable out- 
put of the stream, led to the construction 
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gines and dynamos for the current supply 
needed in these two localities, and oper- 
ated it on the 2,000-volt, forty-two-cycle 
system. But during the last few years 
the demand for current kept increasing, 
and the plant, which was only of moderate 
capacity, soon proved insufficient. The ex- 
tensive use of motors in the various indus- 
tries was one of the reasons for the large. 
amount of current which was required. 
At first it was proposed to simply increase 
the output of the old station by adding a 
certain number of groups, but the gas 


hydraulic station, and the plant was in- 
stalled upon this stream in the neighbor- 
hood of Queuille at a distance of twenty 
miles in a straight line from Clermont. 
The Sioule, which is an affluent of the 
Allier, rises on the west slope of the 
Monts-Domes and the water supply is se- 
cured from this stream under favorable 
conditions, on account of the altitude of 
the mountains and the climatic conditions, 
seeing that the snow melts only at a late 
period in this region, and this affords a 
longer season of high water. The river 


of a dam from which the penstocks brought 
the supply directly to the station, which is 
placed at the foot of the dam, this being 
found preferable to the use of an offtake 
canal. The dam is built for an eighty-two- 
foot head of water during the high-water 
periods. The penstocks of the turbines, 
as the accompanying section shows, are 
built directly into the masonry of the dam 
at a height of fifty-six feet, and a penstock 
is provided independently for each tur- 
bine. On each end of the dam next the 
shore have been constructed two overflow 


934 


canals for taking off the surplus water. 
The dam, which has some 40,000 cubic 
metres of masonry, is built thirty-two 
metres high and has a base ninety-two 
feet wide and ninety-seven feet long, while 
the upper part of the dam has a total 
length of 393 feet. To give it greater 
strength, it is built in the form of a curve 
having 985 feet radius. The dam thus 
forms a lake which is about five miles in 
length and has a mean width of 492 feet. 
The quantity of water which is thus stored 
up seems to supply the station during the 
periods of low water. The company has 
also a project for securing an extra water 
supply by forming another reservoir above 
the former which will contain 350,500,000 
cubic feet. This is to be constructed as 
soon as the demands for current require it. 

The electrical outfit of the station, as 
well as the turbines, has been constructed 
by the Société Anonyme Westinghouse, 
which is the French branch of that com- 
pany. The station building lies directly 
below the dam, as will be observed in one 
of the engravings and also in the sectional 
view, while another section shows the ar- 
rangement of the interior. Besides the 
main hall, which contains the principal 
turbine and dynamo groups, there is an 
annex of three stories. On the lower floor, 
and on the same level as the main hall, 
is a room which contains the sets of rais- 
ing transformers for the high-tension 
lines. Above this, and upon a gallery which 
overlooks the dynamo room, is a main 
switchboard for the machines, and behind 
it in a separate room is a switchboard for 
the high-tension circuits built in armed 
cement. In the upper story are installed 
the lightning arresters and the terminals 
of the high-tension feeders. The above 
arrangement reduces the length of cable 
lying within the station, which is an im- 
portant point. 

The main dynamo hall has been de- 
signed to contain six turbine and dynamo 
groups of 1,200 horse-power each. One 
of the groups is used as a reserve. At 
present there are three main groups and 
two exciter sets with separate turbines al- 
ready mounted and running. The tur- 
bines of the Sioule plant are of the 
Francis type, and are double wheels with 
horizontal shaft. They have been built 
at the Havre works of the Westinghouse 
company under the direction of Escher 
Wyss & Company, the well-known turbine 
constructors of Zurich. The water feed 
is carried out by means of a set of pivoted 
vanes, which are mounted so that their 
position is regulated by a lever and rod 
device. The latter is operated from a 
separate motor, which consists of a piston 
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working within a double cylinder by 
means of oil under pressure. A spring 
governor, which is operated directly by 
belt from the turbine shaft, acts upon a 
valve and allows the oil supply to act 
upon one or the other side of the piston 
so as to give the movement of the turbine 
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lating system keeps the speed very close 
to the normal, and with a variation from 
full load to no load, the change in speed 
is only two per cent at the maximum in 
case the load is thrown off gradually, and 
where it is suddenly thrown off, a twenty- 
five per cent change of load gives a three 
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vanes. The oil supply is taken from an 
air-pressure tank which is kept at a press- 
ure of eight or ten atmospheres and is 
fed by a special pump. The latter, which 
is operated by a small turbine, draws the 
oil from a large tank placed in the base- 
ment of the building, and the oil returns 
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per cent change in the speed, while for 
50 and 100 per cent change we have five 
and seven per cent respectively. The water 
is led to each turbine by a separate pen- 
stock having 1.6 metres inside diameter. 
The three-phase alternators, which have 
been also constructed at the Havre works, 
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again to the same tank after it has passed 
through the oil motor. 

The turbines are built to work on a 
head of water which varies from sixty- 
nine feet to eighty-two feet, and operate 
at 333 revolutions per minute. The regu- 


are coupled direct to the turbine shaft 
by means of Zodel elastic insulating 
couplings. The alternators have a capac- 
ity of 1,000 kilowatts each and deliver 
current at 1,000 volts, running at the 
normal speed of 333 revolutions. These 
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machines have eighteen poles and operate 
at fifty cycles. They are of the induction 
type with revolving field and fixed arma- 
ture. The outer casting, which contains 
the armature, is mounted on a common 
base-plate with the two bearings and can 
be shifted to one side so as to clear the 
field. The armature winding consists of 
copper bars well insulated with mica and 
run into slots which are partially closed. 
The pole-pieces of the revolving field are 
formed of annealed iron and are dove- 
tailed on to the cast-iron drum. Flat 
copper winding is used in the field coils. 
The fields of the machines are provided 
with the Leblanc coil apparatus which 
gives a great steadiness when they are run 
in parallel. 
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One of the engravings shows a view of 
the main switchboard which occupies the 
gallery overlooking the dynamo room. On 
the iron frame are mounted thirteen white 
marble panels, of which three panels are 
used for the exciters, six for the alter- 
nators and four for the transformers. At 
the front of the switchboard and at the 
top are placed the circuit-breakers and 
carbon switches which are constructed so 
that the copper brushes are the first to 
carry the current, and then as the resist- 
ance at the brushes continues to increase 
the current is gradually shunted into the 
carbons and is finally broken upon the 
latter. Hot-wire instruments are used to 
a great extent for the measuring instru- 
ments of the switchboard. Besides the 
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certain number of units to be run sepa- 
rately, either to supply the power circuits 
or for lighting. Besides, this arrange- 
ment makes it easier to operate the dis- 
tribution switchboard and to take care of 
the apparatus. 

The room which has been laid out for 
the step-up transformers of the line is 
arranged to contain eventually four 
groups of three monophase transformers 
each, which are capable of transforming 
the whole power of the station. At pres- 
ent there are two principal groups and 
two reserve groups installed. Each trans- 
former of the monophase type has a ca- 
pacity of 375 kilowatts and the ratio of 
voltage is 1,000 to 20,000 volts at fifty 
cycles. These transformers, as well as the 
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Besides the principal groups, the sta- 
tion is also to contain three exciter groups, 
each of which has a separate turbine.. At 
present two of the exciter groups have 
been installed, and besides the exciting 
current, they supply current for heating 
and for a part of the lighting of the sta- 
tion. The turbines which operate the ex- 
citers are of the same type as the main 
turbines, and they have a capacity of 
eighty horse-power, running at 900 revo- 
lutions per minute. The exciters are of 
the standard Westinghouse compound 
pattern and are of the four-pole type, 
giving fifty kilowatts at 125 volts. 


ammeters and voltmeters, the board also 
contains a set of indicating wattmeters of 
the Westinghouse type. Each alternator 
is provided with a wattmeter which meas- 
ures the total momentary load per ma- 
chine, taking account of the power-factor 
of the lines. Westinghouse synchronizers 
have been provided for throwing the ma- 
chines in parallel, and this apparatus has 
the same general form as the measuring 
instruments. 

The switchboard has been designed so 
that the connections of the apparatus will 
allow of having two separate sets of bus- 
bars running throughout. This allows a 


machines of the station, can support a con- 
siderable overload, and when running at 
full load showed on the tests an efficiency 
of 97.7 per cent, and 97.1 per cent at 
quarter load. 

The primary and secondary windings of 
the transformers are formed of flat coils, 
which are disposed fanwise about a core of 
thin laminated iron, and the whole is con- 
tained in a corrugated iron tank filled 
with oil. No other cooling apparatus is 
used for the transformers, either in the 
prinicpal station or the substations, and 
this is found to be an advantage over the 
motor-fan cooling system which is so fre- 
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quently used, seeing that it dispenses with 
all inspection of the apparatus. The 
monophase transformers are connected on 
the triangle system by means of knife- 
edge switches both on the high and the 
low-tension sides. In this way the use of 
monophase transformers gives an advan- 
tage, seeing that any one of the trans- 
formers can be easily thrown out of cir- 
cuit without needing to work with soldered 
or screw connections. Besides, each trans- 
former is mounted permanently upon a 
carriage which allows it to be easily 
shifted in case of accident. Owing to the 
isolated position of the station and the 
difficulty of transporting the heavy pieces 
of apparatus to the railroad for sending 
them to the factory, it was decided to 
construct a small repair shop within the 
station, which is especially devoted to 
winding and insulation. In this way ali 
the needed repairs of machines or trans- 
formers, ete., can be easily carried out, 
and it seldom happens that any of the 
pieces need to be returned to the factory. 

Fromm the step-up transformers, the 
high-tension circuits at 20,000 volts pass 
into a special board which is laid out to 
receive the apparatus and bus-bars. It 
is formed of a jramework of armed cement 
in which the 20,000-volt wires are sepa- 
rated from each other by cement parti- 
tions. The high-tension switches are each 
placed in a fireproof chamber as well as 
the switches. In the circuits of the trans- 
formers are placed the fuse-blocks, which 
are contained in a set of cement chambers 
in the upper part of the switchboard. 

The 20,000-volt switches which are used 
in the Sioule plant are of the oil pattern 
and have the forms of circuit-breakers, 
which work automatically, but they can 
be also worked by hand. The automatic 
break system is arranged to come into 
operation in case there should be an over- 
load on any one of the phases of the dis- 
tribution system. The release of the cir- 
cuit-breakers is carried out by relays which 
are operated from a low-voltage current. 
The latter is supplied by special trans- 
formers, which are placed in the 20,000- 
volt circuit. 

From the circuit-breakers the lines 
mount up to the chamber in the upper 
story, which contains the lightning ar- 
resters, and here they are connected to the 
main distribution system, which consists 
of two separate triphase lines at 20,000 
volts, which run in the direction of Cler- 
mont-Ferrand. In the principal circuit 
a set of specially designed choke-coils is 
placed in series. These coils are needed 
in order to give a strong reactance on the 
static discharges coming from the over- 
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head lines, and to turn them into the 
lightning arresters and thus protect the 
apparatus of the station. ` 

The reactance coils are formed of a 
great number of turns of copper strips 
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these coils are obliged to stand the whole 
force of the lightning discharges, the in- 
sulation has to be specially strong. 

After the choke-coils are placed the 
lightning arresters, according to, their ar- 
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TRANSMISSION SYSTEM. 


which are wound so as to form a flat coii 
having a rather large diameter, and the 
turns are well insulated with mica. These 
coils have been designed so as to assure 
the greatest amount of protection for the 


rangement, which is shown in one of the 
engravings. The lightning arresters are 
of the Wurts non-arcing type and there- 
fore will not need to be further noted, ex- 
cept to show the arrangement which has 
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plant without forming any appreciable 
inductive resistance for the ordinary cur- 
rent, and also without using too much 
copper. The heat is quickly carried off by 
radiation (from the large surface. As 


been adopted in the Sioule station. At the > 
moment preceding the atmospheric dis- 
charge, the potential rises and the current 
clears the adjustable air-gap and the 
spaces in series between the non-arcing 
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metal cylinders. The discharge which 
has been able to clear these spaces 
then clears the next series of gaps, but 
as these are shunted by the resistance, 
part of the discharge passes by this re- 
sistance and this cuts down the passing 
current, giving a better extinction of 
the are. The discharge continues to pass 
by the spaces and the two resistances 
and the two latter thus cut down the 
discharge so that the are will not hold 
up in the series gaps. 

Owing to the good working of the light- 
ning arresters on the above plan, it was 
not found necessary to mount any pole 
arresters along the overhead line, and this 
proved to be a good advantage, seeing 
that the pole arresters are always a source 
of trouble. 

The overhead system includes a main 
line connecting the hydraulic plant with 
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according to the designs proposed by the 
Westinghouse company. The principal 
points which we may mention lie in the 
use of a new form of metallic post or 
pylon, which has a small base, also in the 
long spans of the line and in the special 
type of insulators which are used. 

The use of the metallic pylons allowed 
of shortening up the line considerably, as 
the line which was planned for wood poles 
gave a length of twenty-four miles. Be- 
sides giving a stronger construction, the 
pylons can be spaced far apart, cutting 
down the expense for insulators and of 
ground purchase where the wires run in 
a straight line across private property. 
The energy loss is also smaller for the 
shorter line. Owing to the fact that the 
property in this region is divided into 
small parcels, the space occupied by the 
poles becomes important, and to avoid the 
double pole with cross-arm which is fre- 
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the principal substation at Clermont-Fer- 
rand, a branch line at high voltage which 
runs from the Volvic cabin to Mozac, 
another branch from Clermont-Ferrand to 
Pont-du-Chateau, besides a series of low- 
voltage lines at 3,000 volts. The length 
of the main line to Clermont-Ferrand is 
about nineteen miles and it has six wires 
of 0.4 inch each, forming two separate 
three-phase systems which can be run 
singly or in parallel. 

The construction of the overhead line, 
which is sometimes neglected, is carried 
out in this case with the greatest care, 
and it differs in many points from the 
lines which have been previously built. 
The construction has been carried out 


quently used, a new type of pylon was de- 
signed, which has a small base, but is of 
heavy build. This construction will be 
noticed in one of the engravings. It is 
designed to carry a double line, such as 
is used in modern practice. On either 
side the wires are placed at a different 
level, so that they will not swing together. 
The span is calculated at 100 metres, 
which gives the least weight of iron per 
kilometre. The pole weighs 810 kilo- 
grammes (1,800 pounds). The height 
is calculated so that the wire is at least 
6.50 metres from the ground. Porcelain 
insulators are employed, of the type which 
has been used with success on the long- 
distance line from Paderno to Milan. It 
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is one of the best, both from a mechanical 
and an electrical standpoint. It is formed 
of two pieces, which, after testing, are as- 
sembled by means of a litharge and glycer- 
ine cement. 

At different points on the line have 
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been placed a number of transformer 
houses for reducing the main current to 
3,000 volts and thus afford a local sup- 
ply for different places. At present there 
are five of these cabins in operation. 
They are built in two stories, and the lower 
story contains the transformers with their 


MATIN LINE, CLERMONT-FERRAND TRANSMISSION 
SYSTEM. 


switches, while the line connections and 
the lightning arresters are placed in the 
second story. From the Volvic cabin starts 
a 20,000-volt line, which is branched from 
the main circuit and goes to the Mozac 
cabin, where the voltage is lowered. -One 
of the engravings shows the type of pole 
which is used on this section. It is 
designed to carry six wires, and a part 
of the section uses a lighter pole, which 
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carries three wires. Underneath the line, 
where it crosses the road, is placed a 
protecting network formed of steel wires. 

The high-tension lines, on reaching the 
town of Clermont-Ferrand, are brought to 
the substation, which lowers the voltage 
so as to supply the different sets of mains 
for the lighting and power within the 
town. The substation, of which we give 
two views here, one representing the step- 
down transformer and the other the main 
switchboard, is located in the grounds of 
the city gas works, in a fine building of 
modern construction. The interior ar- 
rangement of the station is remarkable 
for the good disposition of the cable cir- 
cuits and the small amount of cable which 
is used, as weil as for the great security 
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ers which are used for the electromagnets 
of the circuit-breakers. In the engraving 
will be noted the 3,000-volt switchboard 
of the substation. It is formed of thirteen 
white marble panels comprising two 
feeder panels for the lighting circuits, one 
alternator panel, three transformer panels 
for the lighting circuits, one panel for 
coupling the bus-bars, three transformer 
panels for the power lines, and three 
feeder panels for the same. The bus- 
bars, as well as all the switches and oil 
circuit-breakers with their transformers, 
are placed in armed cement compartments 
located in the basement of the station, 
and the apparatus is operated from the 
switchboard by a suitable mechanical de- 
vice. This arrangement has been adopted 
so as to avoid having the high-tension cur- 
rent either on the front or the rear of the 
switchboard and also to economize space. 
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which has been obtained for the machines 
and the attendants. Each set of three 
transformers is placed in a separate com- 
partment whose walls are formed of armed 
beton. The high-tension current comes 


to the transformers by the upper part of 
these compartments, and each cable is 
separated from the next by means of 
cement partitions. The single-phase trans- 
formers are of the same type as is used 
in the main station. At present there 
are three groups of transformers installed 
in the substation. Each group consists 
of three single-phase transformers of 
about 375 kilowatts each, connected on 
the delta system. The voltage ratio in 
this case is 20,000 to 3,000 volts. 

The automatic circuit-breakers, which 
are of the type already mentioned, work- 
ing in oil, are placed in fireproof com- 
partments, as well as the small transform- 


The bus-bars are disposed in sections which 
are connected by a set of switches. 

The apparatus of the substation is pro- 
tected by a system of lightning arresters 
which is laid out on the same plan as for 
the main station. 

In the substation is also placed an en- 
gine and dynamo group, which is designed 
for the lighting circuits af Clermont- 
Ferrand and Royat in case an accident 
should happen to the high-tension line. 
This group is formed of a Willans-Robin- 
son compound engine of the 450-horse- 
power type, direct-coupled to a Westing- 
house alternator of 315 kilowatts, of the 
revolving field pattern, having the exciter 
mounted on the end of the shaft. This 
machine delivers three-phase current at 
3,000 volts and fifty cycles. The engine 
is supplied by two Babcock & Wilcox 
boilers having 2,850 square feet heating 
surface each. 
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Asbestos—Its Occurrence, Exploita- 
tion and Uses. 

An interesting report on asbestos has 
been made by Mr. Fritz Cirkel to Dr. 
Eugene Haanel, superintendent of mines 
for the Dominion of Canada. The re- 
port takes up the history, qualities, geo- 
logical distribution and characteristics of 
asbestos, methods of mining and of dress- 
ing for the market, the cost of extraction, 
and describes the various Canadian mines. 
The production of asbestos in other coun- 
tries is described briefly, and the com- 
mercial japplications are dealt with at 
some length. 

Asbestos is so different from any other 
material that its occurrence, mining and 
preparation for the market is an entire 
study in itself. The mineral was first 
mined in the Italian Alps at the beginning 
of the last century, but was looked upon 
only as a subject of interest to the mineral- 
ogists and geologist, and of little or no 
commercial value. It was not until the 
beginning of the seventies that the first 
attempts were made by London companies 
to exploit asbestos deposits in Italy. Con- 
currently with the exploitation of asbes- 
tos in Italy, a discovery of asbestos was 
made in the Des Plantes river region in 
the province of Quebec, and at the exhi- 
bition in London in 1862 a fine specimen 
of asbestos from. this district was shown. 
Attempts to work these deposits were un- 
profitable. In 1877 asbestos was discov- 
ered in the serpentine hills of Thetford 
and Coleraine, and following closely upon 
this discovery, areas both at Thetford and 
Black Lake were taken up. Large forest 
fires had swept over this district, and 
subsequent rains had denuded the hills, 
leaving the rock bare. It was due to this 
condition that the discoveries were made 
and the working of the mines has been 
possible. For the ten years following these 
discoveries, the development of the indus- 
try was rapid, but it was soon found that 
primitive methcds of extraction were in- 
adequate and expensive, and many of the 
mines were shut down. The difficulties 
were finally met by mechanical devices, 
and there are now sixteen mines in opera- 
tion, with a capacity of 3,500 tons of as- 
bestos rock per day, and it is anticipated 
that the output of ,these mines will be 
largely increased in the course of the 
present year. 

The name “asbestos,” as commerically 
used, covers two distinct minerals, having 
in common only a fibrous structure and 
more or less fire and acid proof properties. 
These minerals are amphibole or horn- 
blende asbestos, and serpentine asbestos 
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or amianthus, or Canadian chrysotile. In 
external appearance these are much alike, 
so much so that when they occur in long, 
slender prisms or in radiating masses, 
the mineral is called actinolite; but when 
found in long, slender, flexible fibres, 
easily separated, it is named asbestos. 
The difference between the two minerals 
—between good and bad asbestos—will 
be at once perceived when the fibres or 
long crystals are subjected to tearing, 
twisting and bending between the fingers. 
Good asbestos, applicable to the finer pur- 
poses of manufacture, will give up silky 
threads of great elasticity, while bad as- 
bestos will split up into harsh and some- 
times brittle fibres. The heat-resisting 
properties of both of these varieties of 
asbestos are approximately the same, so 
that when this characteristic only is re- 
quired, the amphibole variety will give 
as good satisfaction as the chrysotile. Ac- 
tinolite is mined in a small way, but the 
market is limited, and prices, as a rule, 
are not satisfactory. 

Chrysotile asbestos is a fibrous form of 
serpentine, and occurs in this rock in 
small veins, laces or stringers. The main 
essentials of asbestos to render it of eco- 
nomic value are length, fineness and elas- 
ticity of fibre, tensile strength, flexibility 
and the power of fire-resistance. The Ca- 
nadian chrysotile possesses all these quali- 
ties, the length of the fibre being one of 
the principal factors which determines the 
different grades. As to its fire-resisting 
properties, temperatures up to 3,000 de- 
grees Fahrenheit are easily withstood, 
while for some varieties a temperature of 
5,000 degrees Fahrenheit will produce no 
visible effects. 

In a geological sense there are two kinds 
of asbestos—the supplies belonging to the 
Laurentian formation, and the Temple- 
ton area north of Ottawa, in connection 
with a certain serpentinous limestone, and 
the asbestos of the eastern townships, 
more particularly confined to the serpen- 
tine areas of the mountain belt which ex- 
tends from the boundary of Vermont to 
the extremity of Gaspe Peninsula. 

The serpentine in which asbestos oc- 
curs in the Laurentian formation is 
closely associated with crystalline lime- 
stone, which traverses the gneiss forma- 
tion in the form of bands. In the eastern 
townships serpentine is found in bands 
sometimes a few yards in breadth, inter- 
stratified with slates and sandstones. In 
the eastern portion of the peninsula of 
Mount Serpentine some veins of asbestos 
in a band of serpentine have been found 
associated with hornblende rock. 

The veins in the asbestos-bearing rock 
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occur without any special arrangement, 
intersecting each other and the mass gen- 
erally in every direction, and generally 
forming straight lines. Sometimes thev 
split up in several smaller veins, or coalesce 
and form a larger vein. The thickness 
of the veins varics from mere threads up 
to several inches. The largest bulk of the 
asbestos mined is between one-quarter and 
one-half inch in length. The longer fibre 
is often divided in the middle by a seam 
of serpentine carrying magnetic or 
chromic-iron ore. As a rule, in most of 
the mines the asbestos can be easily sepa- 
rated from the rock, but in some veins 
the fibre appears to be frozen to the rock, 
its complete separation being difficult. 

Discoloration of the asbestos and altera- 
tion of the fibre itself can be observed. 
These are due to three causes: the influence 
of the weather and the action of the water ; 
to large forest fires; and to the presence 
of intrusive dikes. 

Several theories regarding the origin of 
asbestos have been advanced. Mr. Pratt, 
of the United States Geological Survey, 
thinks it can be conclusively shown, in 
nearly all cases, that the serpentine in 
which the chrysotile asbestos is found is 
of igneous origin. During cooling these 
veins solidify, first along contact with the 
rocks. The outer portions thus cool more 
suddenly than the interior, and there would 
therefore be a tendency to develop cracks 
and parting planes. In the end these 
cracks would be filled with serpentine de- 
posited from aqueous solutions from their 
walls, and the resulting fibrous structure 
of the serpentine filling these seams repre- 
sents the nearest approach to true crys- 
tallization that the mineral serpentine 
assumes. It is probable that this crys- 
talline asbestos may have been formed some 
time before the complete alteration of the 
primary rock into serpentine. With very 
few exceptions, all the fibres of the as- 
bestos are standing nearly at right angles 
to the sides of the seam, which would con- 
clusively show that they were not formed 
by any sheering movement of the rocks. 

Dr. Ells, of the Geological Survey of 
Canada, thinks that the asbestos veins 
which traverse the serpentine in all direc- 
tions owe their origin to fissures which 
have been formed in the rock mass as the 
result of one of the several periods of 
movement. The vein asbestos appears 
more naturally to have been produced by 
a process of segregation of serpentinous 
matter, from the size of the fissure, very 
much as ordinary quartz, in many mineral 
veins, is known to have been produced, 
the segregated or infiltrated matter gradu- 
ally filling the original fissure, and meet- 
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ing at or near the centre. Merrill holds 
that the crevices in the serpentine are due 
to shrinkage. These cracks have been 
filled as though the crystal fibres had been 
pushed outward from the two walls until 
the extremities met. 

Asbestos, in general, is mined in open 
quarries. This method has disadvantages, 
since it requires the removal of all rock in 
the quarry, it can not be used during 
severe weather, and it curtails the land 
available for dumping. The advantages, 
however, of this method outweigh the dis- 
advantages. They are: easier supervision, 
no ventilation troubles, it is easy to lay 
out the works, timbering is unnecessary, 
and all of the asbestos in the deposit may 
be mined. 

The first step in opening a quarry is to 
remove the surface soil, and then the rock 
is taken away in a series of benches, stopes 
and terraces. Hand-drilling is still used 
in the smaller mines and for prospecting, 
but in all the larger machine drilling is 
in vogue. 

After breaking down the wall of rock 
the material is roughly separated into 
four classes: the long asbestos fibre and 
pieces of rock containing this, the rock 
containing the shorter fibre, the fine ma- 
terial and scrapings of the pots, and the 
dead rock. The material containing the 
long fibre is sent to the cobbing sheds; 
that containing the short fibre is sent to 
the mills. The fine material must first be 
dried. 

Dressing asbestos for the market is done 
in two ways: the long fibre is dressed by 
hand, the adhering rock being broken off 
by hammers. The refuse from the cobbing 
shed is sent through the mill with the 
lower grades of material. The cost of 
cobbing varies from $6 to $8 per ton. 
The mechanical treatment used for the 
shorter fibre consists in crushing the ma- 
terial in a rock crusher, passing it then 
through a rotary drier to dry off the ad- 
hering moisture, then passing it through 
a rotary crusher, and next through a 
cylindrical fiberizing machine. From 
here the material is passed to the screens, 
the sand taken out, and the loose fibre 
carried by an air-blast to a collector. The 
remaining rock and fibre from the shaking 
screens are carried into a suction appara- 
tus in which two propeller fans are driven 
in opposite directions at high speed. This 
tears apart all the remaining fibre, and 
allows-it to be carried off by an exhaust 
fan. The second part of the operation 
consists in dividing the asbestos into two 
grades. The fibre is passed through a re- 
volving screen with arms moving in oppo- 
site directions. The tailings from this 


940 


screen are passed over a second screen, 
and all the fibres remaining in the sand 
are removed. 

To extract the iron which may be in 
the crushed material, electromagnets are 
placed over the discharge from the crusher. 

The cost of extracting asbestos and pre- 
paring it for the market is estimated to 
be $17.41 per ton. A large item of this is 
for fuel, and since no steam-saving appa- 
ratus is employed, it is thought that this 
could be reduced, lowering the cost to 
$14.50 per ton. 

The amount of asbestos produced in 
1904 in Canada was 35,068 tons, valued 
at $1,154,566. In addition to this 13,087 
tons of asbestic were produced, valued at 
$13,006. Asbestic is formed by grinding 
waste asbestos fibres and serpentine into 
a fine powder. 

Asbestos is produced in other countries, 
that in the United States coming princi- 
pally from Massachusetts and Arizona. 
Small quantities are also produced in 
Georgia and Connecticut. A deposit has 
been discovered in Wyoming, and there 
are large deposits of amphibole asbestos 
in North Carolina, Wisconsin and Ver- 
mont. 

Deposits of asbestos have been known 
for some time in Newfoundland, but they 
are mostly of the short variety. 

Asbestos has been mined in Italy for 
some time, but when the large Canadian 
deposits were opened the Italian pro- 
ducers found they could not compete with 
the Canadian material. 

Asbestos occurs in various parts of Rus- 
sia, though the deposits are worked in but 
one district, and this is at Ekaterinburg. 
Aisbestos occurs also in Queensland and 
South Australia, in New South Wales 
and New Zealand. ‘These deposits have 
been more or less worked, but apparently 
without much profit. In Africa asbestos 
occurs in West Grikuland, and is worked 
with native labor. This asbestos appar- 
ently has many good qualities: it is cheap 
to extract, has a white color, and a strong 
fibre; yet the business has not been 
profitable. 

Asbestos was first used commercially in 
1868 and 1869, in connection with the 
manufacture of roofing felt and cement. 
Early attempts to spin this fibre were 
not successful, but the difficulties have 
now been overcome, so that a single asbes- 
tos thread, weighing not more than one 
ounce per hundred yards, may be-made, 
which has a pretty fair strength. In its 
spun state it is used largely in the shape 
of yarn for packing valves, ete., for which 
use it has many advantages. Asbestos 
ropes for use in fire departments are of 
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two kinds—one entirely of asbestos, and 
the other having a core of steel. During 
tests made by the German government 
with a wire-cored asbestos rope it was 


found that a three-quarter-inch rope, with 
a steel-wire core, carried nearly 2,000 
pounds, and then only one of the seventy- 
odd strands of which the rope consisted 
broke. The asbestos rope without the steel 
core was sufficiently strong for firemen’s 
purposes. A half-inch rope will carry 200 
pounds, and a three-quarter-inch rope, 
over 300 pounds. 

One of the largest uses for asbestos is 
in the manufacture of steam-pipe cover- 
ings and for heat-insulating purposes 
generally. In the form of asbestic it is 
used largely for fireproofing materials. It 
is used in the form of millboard in con- 
structing electrical machinery, and a com- 
position for the insulation of metallic 
conductors has been made which consists 
of a laver of asbestos covering the surface 
to be insulated, and a coating of oil com- 
bined by boiling with litharge. 

Other uses of asbestos are for heat insu- 
lation in cold storage warehouses as a 
filter medium, and in the laboratory. As- 
bestos articles are naturally hygroscopic, 
but may be rendered waterproof by coat- 
ing them with chrome alum, alum glue, 
or chrome-alum glue. When the articles 
have to be subjected to a high tempera- 
ture they may be coated with water glass 
or porcelain enamel. 

To prevent the disintegration under the 
action of liquids, sheet asbestos, without 
the addition of any binding material, is 
heated to a temperature below that at 
which vitrification occurs. This is done 
in a bath of molten aluminum of from 
600 to 700 degrees centigrade. Sheet as- 
bestos treated in this way forms an excel- 
lent material for diaphragms and the 
electrolytic production of alkali. 

A very important use of asbestos cloth 
is for fire curtains for theatres, for which 
purpose it has many advantages over the 
steel curtain. It is also used in the 
preparation of fireproof paints which are 
suitable for rough woodwork. 

The report concludes with an abstract 
of the mining law of the province of Que- 
hee, and a bibliography of the subject. 

Sa geo 
Comparative Tests of Incandescent 
Lamps. 

Some tests were recently made of five 
makes of French lamps by MM. Lauriol 
and Janet, who have communicated the re- 
sults in a recent note to the Société Inter- 
nationale des Flectriciens. These lamps 
were for two voltages—110 and 220; and 
in three sizes—five, ten and sixteen candle- 
power. In all 260 lamps were tested. The 
following are the results of the tests: the 
110-volt lamps showed a mean consump- 
tion of 3.62 watts per candle at the start, 
and 3.87 watts per candle-power at the 
end of the test. The 220-volt lamps con- 
sumed 4.4 watts per candle at the start, 
and 5.19 watts at the end. The tests were 
made at the instance of the Paris electrical 
commission. 
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TESTS ON INTERURBAN SINGLE-PHASE 
EQUIPMENTS.: 


BY GRAHAM BRIGHT. 


we 


The advent of the successful single- 
phase alternating-current railway has 
made it necessary to conduct a large num- 
ber of tests to determine accurately the 
various characteristics of the system in 
actual service. Tests of this nature are 
considerably more difficult to make on an 
alternating than on a direct-current sys- 
tem on account of the larger number of 
factors that enter into an alternating-cur- 
rent system, and also on account of the 
greater sensitiveness of alternating-cur- 
rent instruments to changing currents, 
especially on a moving car. 

The usual method of making a test 
on a moving car is to lay out a given 
length of run on a level straight track 
and then to make a run with the car, just 
as near as possible like it would be made 
in actual service. The rate of controller 
notching is decided upon before the test 
and also the point at which the current is 
to be cut off, from which point the car is al- 
lowed to drift until the brakes are applied. 
Instrument readings are taken at prede- 
termined intervals. These readings are 
afterward corrected, tabulated and plotted 
in the form of curves. These curves show 
very plainly just what takes place from 
the time the car starts until it reaches 
the end of the run, and are somewhat 
analogous to a steam-engine indicator 
card, but of course cover more ground. 

When testing a direct-current car, read- 
ings may be taken at intervals as close 
as every two seconds, but when testing an 
alternating-current car, it is not advis- 
able to try to take readings at closer in- 
tervals than every five seconds, owing to 
the more sensitive characteristics of alter- 
nating-current instruments. 

The actual readings necessary in test- 
ing an alternating-current equipment are 
those which give the trolley-volts, trolley- 
amperes, trolley-kilowatts, motor-volts, 
motor-amperes, motor-kilowatts and speed. 
From these readings the apparent trolley- 
kilowatt, apparent motor-kilowatt, trolley- 
power-factor and motor-power-factor can 
be calculated. A timekeeper is also neces- 
sary who carries a stop-watch and rings 
a bell or blows a whistle at intervals to 
notify the observers just when to take 
their readings. If possible, there should 
be a second timekeeper to call out the 
number of each signal, so that each ob- 
server will get his readings down in the 
proper place. When long tests are made 
over a complete section of any system, an 
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additional observer is needed to mark lo- 
cations, position of controller-handle, and 
the lengths of stops. 

In selecting observers for a ata 
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the brakes were applied. In looking at 
the speed curve, the acceleration for the 
first thirty seconds is seen to be 0.7 mile 
per hour per second. In another test on 
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men should be chosen who are familiar 
with test work and instrument-reading, so 
that they can read an instrument accu- 
rately at a glance. Several preliminary 
tests should be made when the observers 
are first brought together so as to make 
each man familiar with his surroundings 
and the instrument he is to read. 

For the measurements of current and 
power, from which the accompanying 
curves were plotted, Westinghouse alternat- 
ing-current portable instruments were 
used. Dead-beat alternating-current volt- 
meters were used to measure voltage. 
Speeds were obtained by means of a di- 
rect-current magneto-generator, driven by 
one of the car-wheels. From this mag- 
neto-generator, leads were run up into 
the car, and the observations made on a 
direct-current voltmeter. All instruments 
were carefully calibrated before or after 
any important tests. 

Two tests taken recsn tye are shown in 
Figs. 1, 2, 3 and 4. Curyes 1 and 2 
show a test, No. 10, on a 49.4-ton inter- 
urban car equipped with four seventy-five- 
horse-power Westinghouse single-phase 
alternating-current railway motors geared 
for a speed of about fifty miles per hour. 
This test extended over a run two miles 
in length. The controller was operated 
to the full-on position in about fifteen sec- 
onds, and was thrown off about 3,000 feet 
from the end of the run. The car was 
allowed to drift about 2,500 feet, and then 
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In this test the maximum apparent line- 
kilowatt was about 350. An acceleration 
of one mile per hour per second is higher 
than is ordinarily required with cars of 
this weight and gearing. The decrease in 
speed during coasting and braking is 
shown very clearly in the curve. The 
rate of acceleration can be obtained at any 
point by taking a tangent to the speed 
curve at that point. 

The difference between the line real 
kilowatt and motor, real kilowatt curves 
represents the losses in the transformer 
and car-wiring. 

The kilowatt per car-mile and watt- 
houre per ton-mile can be calculated from 
the average kilowatt which is obtained by 
integrating the line real kilowatt curve 
and dividing by the entire time of the 
run including the stop. 

The actual power drawn from the line 
is very low as the car starts, but rises 
rapidly, reaching a maximum a little later 
than the maximum for the apparent kilo- 
watt. 

The power-factor is rather low at the 
start, but rises very rapidly, passing a value 
of eighty per cent in less than twenty sec- 
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this car the initial acceleration was in- 
creased to one mile per hour per second 
by operating the controller a little faster. 


onds, and soon reaching ninety-one per 
cent in one test and ninety-four per cent 
in the other. The average power-factor 
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will run from eighty to eighty-five per 
cent in these tests and with longer runs 
at full speed would be considerably higher. 

The average power-factor may be ob- 
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the total time of the run, including the 
stop. The square root of this value will 
be the square root of the mean square cur- 
rent. This result is the value of the con- 
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tained by dividing the average real kilo- 
watt by the average apparent kilowatt. 
The actual heating of the motors and 
transformers depends upon the value of 
the mean square current. The square 
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root of the mean square current can be 
readily obtained by plotting the square 
values of the current readings. This 
curve is then integrated and divided by 


The sudden rise in the line-voltage 
curve at 160 seconds (Fig. 1) is due to 
the line-current being cut off, which al- 
lows the voltage to rise owing to the de- 
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crease in line drop. The lowering of the 
load on the engine and generator will also 
cause the voltage to rise a little. 

The gradual rise of the motor-volts 
after the controller is on full, is due to 
the decrease in the line and transformer 
drop. 

Figs. 3 and 4 show a test, No. 9, on a 
somewhat lighter car with the same equip- 
ment and geared for about the same maxi- 
mum speed. The length of run in this 
case was only one mile, which is a shorter 
run than the equipment is intended for. 
Readings were taken for each of the three 
notches in the controller. A much higher 
acceleration was used in this test, which 
accounts for maximum values of the kilo- 
watt-curves being somewhat higher than 
in the previous test. 

Notwithstanding the fact that a con- 
siderable drift was allowed, a schedule 
speed of thirty miles per hour was ob- 
tained. This is a very high schedule 
speed for such a short run, and accounts 
for the watt-hours per ton-mile being 
higher than it is for the other test. 

Curves were calculated and laid out 
for operation by direct-current motors 
using the same weight of car, the same 
length of run, same schedule and same 
maximum speeds. The watt-hours per 
ton-mile found were approximately the 
same as were obtained in the tests just 
described. 

A further test of importance on an 
alternating-current equipment is a serv- 
ice test. For this test a typical run is 
laid out from which the square root of 
the mean square current can be calculated. 
This run is repeated over and over again 
for about eight hours to determine the 
suitability of the apparatus for reguler 
service. At intervals, temperature read- 
ings are taken on the transformer wind- 
ings and motor fields. At the end of the 
run, temperatures are also taken of the 
armatures and commutators. This test 
determines the actual capacity of the 
motor and traneformer for any given eet 
of conditions. 

There has been considerable scepticism 
among engineers as to whether a car 
could be accelerated rapidly enough when 
equipped with and operated on the sin- 
gle-phase alternating-current system. A 
number of acceleration tests have been 
made on different cars, the controller be- 
ing operated at various rates of speed, 
and no difficulty has been experienced in 
obtaining initial accelerations as high as 
two miles per hour per second. 

It is also possible with the alternating- 
current system to throw the controller on 
full at once without injury to the motors. 
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Report on Telephone and Telegraph 


Development in Australia. 

Three interesting reports were made 
recently by Mr. John Hesketh, electrical 
engineer in the portmaster-general’s de- 
partment at Queensland, Australia, to the 
parliament of the commonwealth of 
Australia. The first of these deals with 
matters investigated by Mr. Hesketh dur- 
ing his recent tour in America and Europe; 
the second deals with the message rate, 
or measured service or toll system of 
charging for telephone services; and the 
third is a supplementary report on the 
automatic telephone exchange system. 

The first report deals with the present 
position of the telephone art, and gives 
suggestions as to the action desirable for 
the proper development of the telephone 
systems of the commonwealth of Aus- 
tralia. It takes up first the development 
policy, and shows that the lowest rates for 
service are not always the most desirable, 
since they are apt to go with poor service. 
It is urged that more attention be paid to 
securing rural and country subscribers, 
and less to city development, since the 
latter naturally takes care of itself. 

Under the question of telephone 
charges it is held that the flat rate is not 
desirable, since the small user pays more 
in proportion than the large, and this dis- 
courages the former, It is suggested that 
a scheme of charges be adopted by which 
a certain minimum will be charged, suf- 
ficient to cover the cost of installing the 
station, and that a message rate be added 
to this. For convenience, however, it 
seems desirable to make the minimum 
charge large enough to cover, say, two 
messages per day, all messages above that 
to be paid for at a low rate. 

The question of adopting measured- 
service rates is complicated by the present 
method of flat-rate charges, which can not 
be dropped immediately; but it is advised 
that all new subscribers be taken on a 
measured basis; that the contracts at pres- 
ent standing be continued as they are, 
but that they be renewed only on a meas- 
ured basis. 

In estimating the rates to be charged, 
comparison is made with those of other 
countries. Attention is again called to 
the fact that rates are necessarily higher 
where the exchange is large. It is said 
that the service of the New York Tele- 
phone Company is an excellent example 
of good service. “There is no better tele- 
phone service in the world, but the rates 
are the highest I know of. Every detail 
of this company is admirably carried out, 
and the users do not grudge the seemingly 


ELECTRICAL REVIEW 


heavy payment, because they receive such 
splendid service.” 

Under the question of party lines, it 
is held that these are necessary for rural 
development, and that for further develop- 
ment of the Australian systems party 
lines should be adopted along with the 
adoption of a measured service. 

Another potent factor in assisting: tele- 
phone development is the establishing of 
pay-stations. These add considerably to 


the revenue of the office, and it.is urged 


that the telephone authorities seek out 
desirable places for such stations, and in- 
stall them without waiting for a request. 

The following standards of traffic are 
said to be attainable in any well-conducted 
system: all calls should be answered 
within an average of five seconds; the con- 
nection should be completed with. the 
called subscriber, if connected to the same 
exchange, in thirty seconds; if connected 
to another exchange by junction lines, in 
thirty-five seconds. On conversation being 
concluded, and the ‘proper signal given, 
it should be possible to call the exchange 
again in ten seconds. These standards 
are said to be far from the highest attain- 
able, and should be aimed at in all the 
exchanges in Australia. 

The importance of providing good ac- 
commodations for the operators, and of 
training them before allowing them to 
enter the exchange proper, is emphasized. 

Under the head of construction methods 
it is suggested that a standard stoneware 
conduit be adopted as the best practice. 
Cast-iron pipe might be used where the 
number of conduits is small. Braiding 
laid over the lead sheath of cables is un- 
necessary, and the addition of three per 
cent of tin to the lead is likewise unnec- 
essary. Single paper insulation should 
be adopted as standard. Tinning the con- 
ductors is not necessary, and for short 
lines light conductors, say, No. 23 (stand- 
ard wire gauge) could be employed satis- 
factorily. Dry air apparatus should be 
adopted in all large centres, as this re- 
duces the cost of jointing and of removing 
faults. Attention is called to the new 
methods of loading lines with impedance 
coils. At the present time, it is said, 
Australia does not need such loaded lines, 
but the system should be watched care- 
fully, since such lines may be required in 
the near future. Mr. Hesketh advises the 
use of glass insulators for Australian tele- 
phone work, since they can be made 
locally, are cheaper than porcelain, are 
as good as the latter under Australian 
conditions, and equally efficient for tele- 
graph work. 

He advises that an effort be made to 
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adopt a set of standard patterns for use 
in telephone instruments throughout Aus- 
tralia. It appears desirable that aerial 
work in all large centres be abandoned. 

It is estimated that the cost of con- 
struction in any large centre of Australia 
for a fully equipped modern service would 
be from $150 to $175 per direct line pro- 
vided for. 

Attention is called to the important 
technical problems which are constantly 
arising in telephone work, and it is ad- 
vised that a staff of experts be built up 
for handling these problems. The laying 
down of standard methods for applica- 
tion to Australian conditions would be a 
work of some time, but it is one that it 
is most desirable should be put in hand at 
once. | | 
` In fixing a standard for transmission 
in Australia, regard is had not only to 
the present limits of speech within Aus- 
tralia, but to the possible extension of 
trunk’ lines. At the present time 200 
miles is the longest distance over which 
subscribers in Australia usually talk, but 
there is under consideration a line from 
Melbourne to Sydney—600 miles—and 
eventually this line may be extended to 
Adelaide, making it 1,200 miles in length. 
Two hundred miles is regarded as too low 
for a standard, but 1,200 miles is too 
high. It is recommended that 800 miles 
be adopted as the length over which com- 
mercial speech may be conducted. For 
Tasmania, where distances are less, it is 
recommended that a standard of 200 
miles be adopted. 

The benefits of the common battery 
system are pointed out, and it is recom- 
mended that extensions of present pattern 
switchboards in all state capitals and 
other large centres cease, and that speci- 
fications be prepared for the common bat- 
tery equipment necessary to accommodate 
new subscribers in such places. 

It is recommended that the following 
party-line services be adopted: two-party. 
selective, and, if possible, lockout; four- 
party, semi-selective, and non-lockout. 

A study should be made of each of the 
telephone centres, excepting only those 
having fewer than 500 subscribers, and 
only such work as is quite unavoidable 
for the continuance and maintenance of 
every existing service therein shall be car- 
ried out. Any new work shall, as far as 
possible, form a part of an improved, com- 
plete scheme laid down on modern lines. 
The present specifications for materials 
and methods of construction must be re- 
vised and brought into closer conformity 
with modern practice, and the operating 
methods of the several larger exchanges 
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should be analyzed and altered where nec- 
essary, 

It is earnestly recommended that a 
commercial policy be adopted by which 
the telephone systems will be rendered self- 
supporting. With proper management, 
whatever capital is invested will not only 
earn working costs, maintenance, interest 
and sinking fund, but a margin beyond; 
and when this has been demonstrated 
there will be little difficulty in obtaining 
the capital necessary for extending the 
svstem. To this part of the report is ap- 
pended a schedule of rates in various large 
telephone centres of the world. 

The second section of this report deals 
with recent telegraphic developments in 
America and Europe. Attention is called 
to the use of mechanical transmitters. 
Surprise is expressed that in America so 
little use is made of the duplex and quad 
ruplex systems. 7 

It is recommended that a study be 
made of the extent to which telegraph 
switchboards can be employed efficiently 
and economically in Australia; that a 
study be made of the cost and economy 
resulting from the introduction of motor, 
dynamos in all state capitals, in place of 
primary batteries; that consideration be 
given to the effective daily load or work 
of an operator on different circuits, and 
a study made of the steps to be taken 
to increase such effective daily load, 
whether by offering bonuses or introduc- 
ing different methods. It is recommended 
that at the large operating centres, me- 
chanical transporters for carrying mes- 
sages be introduced, and that permission 
be given to operators to use certain 
mechanical transmitters. The use of box 
sounders on local and suburban lines is 
recommended. 

The third section of the report deals 
with wireless telegraphv, and describes 
briefly the different receivers employed. 
It is thought that a wireless system could 
be applied in a good many cases in Aus- 
tralia as a means of communicating be- 
tween the mainland and neighboring 
islands. Such a system should be avail- 
able for unrestricted use. It should be 
capable of tuning so as to enable com- 
munication to be maintained with sta- 
tions of widely different tunes. This 1s 
essential because, although the stations 
will primarily be erected for communica- 
tion between different points, they will 
eventually be required to take messages 
from ships which may be fitted with appa- 
ratus of various kinds. 

In the fourth section of the report, 
methods of simultaneous telegraphy and 
telephony are taken up. The following 
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generalization are made: there are two 
methods which might be employed in 
many cases advantageously. They are 
those in which metallic-cireuit telephone 
lines operate with a telegraph superim- 
posed, and where two metallic-cireuit tele- 
phone lines operate with a third telephone 
superimposed. For distances less than 
100 miles, a single-wire telegraph circuit 
with telephone superimposed, or two 
single-wire telegraph circuits with tele- 
phone superimposed, may be used; but 
much can not be hoped from these two 
systems for longer lines. The former of 
these two, it is thought, may be found of 
use in country districts, and the latter 
for tentative lines where the revenue to 
be obtained is uncertain. 

The question of injurious affection of 
telegraph and telephone circuits by heavy 
currents is taken up in the fifth section 
of the report. The tendency in general 
is for the telephone departments to do 
more toward self-protection aerially. In 
large centres conflict is unnecessary, as 
underground systems are employed. For 
the protection of underground wires from 
electrolysis, moderate regulations, on the 
lines of those already adopted by the Aus- 
tralian conference, are recommended. The 
responsibilty of accidents in case of injury 
to third parties has as yet not been de- 
cided. 


THE MESSAGE RATE OR TOLL SYSTEM OF 
CHARGING FOR TELEPHONE SERVICES. 


The second report of Mr. Hesketh is 


supplementary to the first, and deals more 
particularly with the message rate or toll 
system of charging for telephone services. 

The two following conclusions, it is 
stated, can not be too emphatically urged 
upon the attention of the minister: first, 
that even with the present imperfect ap- 
pliances, the introduction of a measured- 
rate system of charging will effect an im- 
mediate and substantial improvement in 
the service of checking indiscriminate and 
unlimited use of the lines; second, that 
even if an improved common battery me- 
tallic system be introduced at great ex- 
pense, the service will still be unsatisfac- 
tory so long as the present flat rates are 
maintained. It is held that the present 
systems would grow, within certain limits, 
if the existing scale of charge is main- 
tained, but as they grow, the disabilities 
would increase, and the class of service 
would deteriorate. This unfortunate state 
of affairs can only be prevented by the 
adoption of a different system of charging. 


THE AUTOMATIC TELEPHONE EXCHANGE 
SYSTEM. 


The third report is also supplementary 
to the first, and deals at some length with 
automatic telephone exchange systems. 
After referring briefly to the various sys- 
tems proposed and in use, Mr. Hesketh 
quotes the following opinion from his 
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earlier report, and then goes more into 
details: 

“I have most seriously and carefully 
considered the question, and am obliged 
to report that there is not in operation to- 
day any system of automatic or semi- 
automatic telephone exchange that I could 
recommend to the minister to adopt for 
the large centres in Australia. I desire, 
however, that this should not be taken as 
a wholesale condemnation of automatic 
systems. On the contrary, I consider that 
we must look to automatic assistances of 
manually operated boards for future de- 
velopments. What I am compelled to be- 
lieve is that at the present date the 
highest development of telephony is the 
common battery system as operated so ex- 
tensively and successfully by all classes of 
users practically throughout the whole of 
the United States. 

“It must not be forgotten that the 
operation of the common battery switch- 
board is very largely automatic, and is 
tending to become more so; but the auto- 
matic features are under the care and con- 
trol of trained operators, where they can 
be applied to the best effect. 

“I have no hesitation in saying that 
the common battery system will enable an 
administration to do more in building up 
a permanently satisfactory system than 
any other method in use at the present 
date. Further, there is nothing to indi- 
cate that this system will, if adopted, fail 
to give facilities for the adoption of newer 
methods as they may be devised.” 

As regards the first cost of automatic 
svstems, from the data obtainable, it is 
thought that this would be about the same 
for the common battery system. Evidence 
as to the cost of maintenance is con- 
flicting. It is said that the liability to 
disarrangement of the subscriber’s appa- 
ratus is greater than in the common 
battery system, and although the manu- 
facturers of apparatus express the con- 
viction that they could reduce this number 
of faults, Mr. Hesketh reports on condi- 
tions as he found them. It is held that 
with the automatic system the inefficiency 
of junction-line working is strongly em- 
phasized, and there are several directions 
in which the automatie svstem falls short 
of meeting ordinary telephone require- 
ments. For example, a separate manually 
operated system is required for trunk-line 
working, and at the present time the auto- 
matic system can not complete busy calls. 
Further, it is believed that the introduc- 
tion of an automatic system would not be 
advantageous for telephone development 
in Australia. On the other hand, the com- 
mon battery system is now no longer ex- 
perimental. It has been perfected in de- 
tails since its adoption in 1896, and is 
used in systems varving from 500 to 150,- 
000 subscribers. It is flexible, and lends 
itself to the necds of small and large 
centres. While largely automatic in opera- 
tion, it retains the personal element so far 
as is necessary to ensure perfect telephone 
operating. It enables party lines to be 
worked perfectly. and lends itself to every 
requirement of the measured service 
system. 


December 16, 1905 


Report of Committee on the En- 
gineering Building. 

The public competition instituted by 
the joint committee for the selection of 
architects for the planning and erection 
of the building presented by Mr. Andrew 
Carnegie for the American Institute of 
Electrical Engineers, American Society 


ELECTRICAL REVIEW 


neering societies, and Whitfield & King, 
architects, for the Engineers’ Club. 

The frontage of the engineering build- 
ing on Thirty-ninth street, between Fifth 
and sixth avenues, covers five city lots, 
or 125 feet front, and 100 feet deep. The 
building utilizes 115 feet of the 125 feet 
front, and 90 feet of the 100 feet depth, 
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THE PROPOSED ENGINEERING BUILDING, WEST THIRTY-NINTH STREET, NEW YORK COITY. 


of Mechanical Engineers, American In- 
stitute of Mining Engineers, and the En- 
gineers’ Club, resulted in the presentation 
of twenty-six sets of plans for the build- 
ing. After a careful examination of these 
plans, the committee appointed Messrs. 
Hale and Rogers and Henry G. Morse, 
associate, architects for the three engi- 


the lot numbers being twenty-five to thirty- 
three. 

The engineering building must meet 
requirements in five directions: 

1. It must serve the convenience of each 
of the individual societies, which enter 
the building as founders. 

2. The building must supply to the 
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three national founder societies and also 
to such other organizations as may be in- 
vited to participate in its benefits as as- 
sociates, such meeting rooms and audi- 
toriums as will be required for the annual 
meetings, the public reading and discus- 
sion of papers, and for scientific lectures 
and demonstrations. In view of the num- 
ber of participant societies for which pro- 
vision has been made, the committee has 
thought it advisable to arrange for a num- 
ber of assembly rooms suitable for vari- 
ous uses. 

It is expected that there will be a 
great demand, especially for the small 
meeting rooms, for scientific purposes. 
They will be supplied with electric cur- 
rent, with compressed air and with gas 
and water. The meeting rooms of all 
sizes will be fitted for the use of the 
projection lantern, and will be unique in 
their completeness for the purposes for 
which they are intended. The board 
rooms of the society floors will be large 
enough for the holding of small profes- 
sional meetings when occasion may re- 
quire. 
= 3. A crowning detail in the planning 
of the building has been the provision on 
the two upper floors for the libraries of 
the various societies. It is the purpose of 
the societies so to administer the library of 
each that by bringing them together there 
shall be created a working and reference 
library of the highest possible value and 
completeness as respects engineering sci- 
ence and practice, and which shall be un- 
equaled anywhere. 

4. The building is also to furnish office 
accommodation for a large and continually 
increasing number of societies which have 
engineering or some other department of 
science as their principal object; such as 
for example, the New York Electrical 
Society, the Society of Naval Architects 
and Marine Engineers, the Heating and 
Ventilating Engineers, the American Gas 
Light Association, the National Electric 
Light Association, the Society of Chem- 
ical Engineers, the Association of Edison 
Illuminating Companies, and many others. 
For these organizations the building will 
offer office areas of varying sizes, whose 
arrangements will be adjusted to the re- 
quirements of such participants as shall 
hereafter be made known. Such partici- 
pants will have use of the auditoriums 
of the desired size. 

5. The building must also serve as a 
business office for the founder and the 
associate societies. 

By a business arrangement formed un- 
der legal advice and forming part of the 
deed to the property to the east of the 
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building, a restriction has been placed 
which prevents the erection on that lot 
of a building more than sixty feet high. 
This restriction runs with the land and 
secures light and air for the building on 
its eastern front above the third floor. 
The westerly wall is built ten feet within 
the property line, so that openings for 
light and air should always be left on that 
side and on the rear, even if high buildings 
should be hereafter built on adjoining 
property to the west and the north. The 
committee contemplates finishing the 
building on all four sides and not merely 
on the south facade, in order that its 
monumental character may be seen and 
recognized from every point of view. 

The contract for construction was signed 
in July, the excavation for the foundations 
was started at once, and the work of con- 
struction has now commenced. The con- 
tract limit is fifteen months to date of 
expected completion. 


The report is signed for the three 
national societies as follows: 

Chas. F. Scott, Bion J. Arnold, S. S. 
Wheeler, American Institute Electrical 
Engineers. 


C. W. Hunt, James M. Dodge, F. R.. 


Hutton, American Society Mechanical 
Engineers. 

A. R. Ledoux, Charles Kirchhoff, Theo- 
dore Dwight, American Institute Mining 
Engineers. 


Industrial Advertising Managers 
Dine. 

The Technical Publicity Association, 
whose members are the advertising man- 
agers of machinery and electrical manu- 
facturers east of Ohio, dined and held an 
open meeting at the Aldine Association, 
111 Fifth avenue, New York city, on 
Friday, December 8. Mr. George H. Gib- 
son, a former secretary of the association, 
delivered an address on “Lost Motion in 
Machinery Advertising.” This was fol- 
lowed by an informal discussion. 

Among the companies represented at the 
dinner were the Ingersoll-Rand Company, 
New York; Niles-Bement-Pond Company, 
New York; General Electric Company, 
Schenectady, N. Y.; Crocker-Wheeler 
Company, Ampere, N. J.; Sprague Elec- 
tric Company, New York; De La Vergne 
Machine Company, New York; John A. 
Roebling’s Sons Company, Trenton, N. J.; 
M. H. Treadwell Company, New York; 
Westinghouse Companies, Pittsburg, Pa.; 
New York Edison Company, New York; 
Yale & Towne Manufacturing Company, 
New York; American Wood-Working 
Machinerv Company, New York; B. F. 
Sturtevant Company, Boston, Mass.: 
H. W. Johns-Manville Company, New 
York: Holophane Glass Company, New 
York; Sawvyer-Man Electric Company, 
New York. 
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THE MADISON SQUARE GARDEN ELEC- 
TRICAL AND MECHANICAL SHOW. 


A VERY INTERESTING EXPOSITION OPENED 
WITH A LARGE ATTENDANCE TUES- 
DAY, DECEMBER 12. 


The Madison Square Garden Electrical 
and Mechanical Show was opened in 
Madison Square Garden at 8.30 P. Įm., De- 
cember 12, by Dr. George F. Sever, the 
director of exhibits. Dr. Sever welcomed 
those attending the exposition, and an- 
nounced that President Roosevelt had 
started the machinery of the exposition 
in motion by pressing a golden key which 
had been used in opening the Chicago 


exposition, the exposition at St. Louis, 


and two other historic American exposi- 
tions. This key will be on exhibit, it is 
understood, later in the week. 

New York city has always contributed a 
host of persons curious to understand the 
developments of electrical science.. Not only 
was there a large number of people pres- 
ent, but there was the keenest interest 
manifested in the various devices on exhi- 
bition. 

A notable feature of the early hours 
of the exposition was the gathering of 
60 many representative men, numbers of 
whom were intimately connected with the 
history of electrical development in this 
country. Among these were seen Leo 
Daft, Bion J. Arnold, Ralph W. Pope, 
George Hamilton, Frank E. Kinsman, 
Arthur Vaughan Abbott, Frank Sprague, 
Cary T. Hutchinson, Dr. W. E. Golds- 
borough, Michael I. Pupin, Calvin W. 
Rice, Phillip Torchio, John W. Lieb, G. 
Herbert Condict, G.-C. Harding, W. C. 
Andrews and many others well known to 
the electrical fraternity. 

The lighting features of the exposition 
hall were very interesting, and the fact 
that almost without exception every ex- 
hibitor had some form of illuminated sign, 
made a picture of great attractiveness. 

The exhibit of the New York Telephone 
Company was the centre of interest of a 
throng of the curious. Not only were the 
modern instruments and the “theatre- 
phone” well patronized, but every one ap- 
parently took a great interest in the his- 
torical exhibit. 

The American DeForest Wireless Tele- 
graph Company exhibited a portable wire- 
less telegraph outfit and a wireless signal 
equipment similar to that sent to Japan 
for the use of the Japanese army during 
the recent conflict with Russia. 

Adjoining the exhibit of the Wireless 
Telegraph Company, the Exhibition Com- 
pany of America had its reception booth, 
where information was disseminated and 
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where copies of the beautiful electrical 
show poster were placed on sale. 

The Victor Talking Machine Company, 
of Camden, N. J., made an elaborate ex- 
hibit of talking machines. 

The Gold Car Heating and Lighting 
Company, New York city, demonstrated 
the advantages of this form of electric 
heating and placed before the public a 
number of typical pieces of apparatus. 

The Vandyck-Churchill Company, New 
York city, exhibited a head-geared lathe 
and several other motor-driven machine 
tools. 

The Bender-Martin Company, New 
York city, exhibited the “Advergraph,” a 
device for both indoor and outdoor adver- 
tising purposes. 

A very interesting exhibit, and one that 
attracted the attention of every visitor 
to the Garden, was the Kinsman Block 
System Company’s protective train appa- 
ratus. There was laid upon the floor of 
the Garden a short track equipped with 
guard rails and switch, and a full-sized 
brake equipment and semaphore. There 
were actual demonstrations given of the 
instantaneous working of this protective 
apparatus, the precision of movement 
eliciting favorable comment on all sides. 
. The Kinsman Electric and Railway Sup- 
ply Company, New York city, exhibited 
the “phonoscopic” or electric detector, a de- 
vice for the use of station managers for 
keeping a watch on the condition and 
operation of the circuits, dynamos and sta- 
tion apparatus. The Kinsman company also 
exhibited the Kinsman auxiliary car light- 
ing system. This system comprises a means 
for keeping a car illuminated even though 
the main current may be shut off. The 
automatic switch-over cuts in a series of 
batteries the instant that the line current 
fails. When the line current comes on, 
the automatic switch cuts out the batteries. 

The Wireless Electric Company, Phila- 
delphia, Pa., exhibited a working model 
of the Pullen eurface-contact system of 
electrical propulsion. There was a minia- 
ture trestle and standard railway car run- 
ning back and forth showing the opera- 
tion of the surface-contact railway, and a 
full-sized electric mining locomotive util- 
izing the same system. This company 
also exhibited a new type of arc lamp. 

The Brunswick Refrigerating Company, 
New Brunswick, N. J., exhibited the ad- 
vantages of a household refrigerating 
cabinet. 

The Prometheus Electric Company, 
New York city, exhibited a fine line pf 
electrical cooking and heating utensils. 

The Natural Food Company, Niagara 
Falls, N. Y., exhibited the methods by 
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which this food product is prepared for 
distribution. The material is prepared en- 
tirely by means of electrical apparatus and 
cooked in electrical ovens. 

The Chicago Pneumatic Tool Company, 
Chicago, Ill., exhibited its “Little Giant” 
storage batteries for automobile and 
power purposes, and a line of storage bat- 
teries for gas engine ignition. The ex- 
hibit of electrical drills of various sizes 
was very interesting and attracted a great 
deal of attention. 

The Stow Manufacturing Company, 
Binghamton, N. Y., presented an example 
of electric driving for printing apparatus. 

The Enos Company, New York city, 
made a handsome exhibit of electrical and 
gas fixtures. A particularly attractive 
piece of work was the crystal chandelier 
hung in the centre of the booth. This was 
illuminated with cut-glass bulbs and 
miniature candle lamps. 

The American Electric Novelty and 
Manufacturing Company, New York city, 
had a very large booth and exhibited a 
great number of novelties, many of which 
were immediately secured by the visitors. 

The George L. Mason Company, New 
York city, exhibited the Mason jeweled 
signs. 

The Niagara Tachometer and Instru- 
ment Company, Buffalo, N. Y., exhibited 
a complete line of spring tachometers, bi- 
fluid tachometers and tachographs. 

The Clark Electric and Manufacturing 
Company, New York city, exhibited a line 
of high-tension insulators and insulating 
material. 

The Peerless Electric Company and 
the Magnet Wire Company, New York 
city, showed an interesting line of elec- 
trical specialties. 

The National Battery Company, Buf- 
falo, N. Y., showed a complete line of 
batteries and accessories. 

The International Text Book Company, 
Scranton, Pa., displayed a series of the 
correspondence courses, and its representa- 
tives exhibited the methods by which this 
company disseminated its information. 

. The Gray National Telautograph Com- 
pany, New York city, had on exhibition 
a number of “telautographs.” This in- 
genious writing telegraph was the centre 
of a great deal of interest, and a number 
of the visitors took away with them writ- 
ten messages as souvenirs. 

The General Storage Battery Company 
exhibited the “Bijur” high-duty storage 
battery. 

The Electro-Radiation Company, Bos- 
ton, Mass., exhibited X-ray and electro- 
therapeutic apparatus. 

The Simplex Electric Heating Com- 
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pany, Cambridgeport, Mass., through its 
New York agent, Roger Williams, ex- 


hibited a very complete line of electrical 
cooking and heating apparatus. 

Charles A. Thompson Company, rep- 
resenting the St. Marys Incandescent 
Lamp Company and the Sun Porcelain 
Company, Trenton, N. J., made an elabo- 
rate display of electrical specialties and 
incandescent lamps. 

The National Meter Company, New 
York city, exhibited a direct-connected, 
fifty-horse-power, multiple-cylinder, Nash 
gas engine driving a thirty-kilowatt C & 
C generator. The current was used to 
light up a large number of signs. 

The Magneta Company, New York city, 
exhibited a complete line of pene 
electric clocks. 

G. M. Gest, 277 Broadway, New York 
city, showed a large number of photo- 
graphs illustrating the modern develop- 
ments of conduit construction. 

Dossert & Company, New York city, 
exhibited the Dossert connectors. 

The Safety Electric Elevator Com- 
pany, New York city, showed the zeatires 
of its safety electric elevator. 

The American Telegraphone Company, 
New York city, made an exhibit of its re- 
producing instruments. 

Holcombe & Company, New York city, 
presented an exhibit of electrical supplies 
and novelties. 

Waterbury & Company, New York city, 
showed a fine line of switchboards, wires 
and cables. 

The Electro-Dynamic Company, Bay- 
onne, N. J., exhibited an “Inter-Pole” 
motor driving another motor as a gen- 
erator. The current was used in illumi- 
nating the booth. Demonstrations were 
given of the speed changes and reversals 
with sparkless commutation. 

Caldwell & Ousterhaudt, New York 
city, showed a line of electrical supplies. 
This company represented the Century 
Electric Company, St. Louis, Mo.; the 
American Vibrator Company, St. Louis, 
Mo.; the Crescent Electrical Manufactur- 
ing Company, Rochester, N. Y., and the 
Kirkpatrick Manufacturing Company, 
Philadelphia, Pa. 

The Standard Vitrified Conduit Com- 
pany, New York city, made an extensive 
exhibit of vitrified conduit and third-rail 
insulators. 

The Eastern Carbon Works, Jersey City, 
N. J., exhibited carbon products and dry 
batteries. These batteries are made up 
in various forms for telephones, electric 
bells, annunciators, gas lighting and 
similar work. Carbon, cylinders, porous 
cups, plates, discs, boxes, rods, smelting 
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electrodes and brushes were shown. There 
was also shown the pocket flash lamp 
manufactured by this company. 

The National Carbon Company, Cleve- 
land, Ohio, exhibited the Columbia dry 
batteries and carbon products. A special 
feature of the exhibit was a recent im- 
provement in the form of an expansion 
pig-tail brush attachment, which has been 
described at length in these columns. 

Through the courtesy of the depart- 
ment of street cleaning of the city of 
New York, there was exhibited a complete 
working model of the light refuse crema- 
tory. This incinerator has been built near 
one of the piers used to load sea-dumping 
scows of the street cleaning department. 
The primary object of the incinerator is 
to save the unnecessary expense of carry- 
ing out to sea bulky material such as 
waste paper, excelsior, packing-boxes, rags 
and other kinds of dry refuse. There was 
also a model of the Williamsburg bridge. 

The “Navalite’ Conduit Company, 
New York, N. Y., had a bootblack dressed 


as a sailor, who gave as many visitors as 
desired a free shine. 


PEELE EEEE 
New York Electrical Society. 

The 255th meeting of the New York 
Electrical Society will be held at the 
American Institute, 19 West Forty-fourth 
street, on Wednesday, December 20, at 
8 P. M. Mr. J. M. Waldron, signal en- 
gineer of the Interborough Rapid Transit 
Company, will deliver a lecture on “The 
Signal System of the New York Subway.” 
Mr. Waldron will illustrate his lecture by 
lantern slides, and he will discuss: Why 
it was necessary to install a block-signal- 
ing system; the selection of a system, 
the power distribution, the alternating- 
current track circuit; the alternating-cur- 
rent relay, the mechanism of the signal, 
the automatic train stop, the air supply 
and distribution, the interlocking plants, 
the practical operation of the system. 


— 


Murgas Wireless Telegraph System 
Tested Out. 

The wireless telegraph system invented 
by Father Joseph Murgas, of Wilkesbarre, 
Pa., which was described at length in the 
ELECTRICAL REVIEW of December 2, was 
given a thorough test between Wilkesbarre 
and Scranton, Pa., on November 24. 
Colonel Joseph F. Stokes, Philadelphia, 
Pa., president of the Universal Aether 
Telegraph Company, which is to extend 


the Murgas system, and John Wills, treas- 
urer, together with the secretary, Mr. 
Charles McGee, are highly pleased with 
the tests. A number of clergymen took 
part in the transmission of the messages, 
the entire apparatus, it is announced, 
working with the greatest facility. 
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The Spherical Photometer in Theory and 
Practice. 

After first studying the necessity for 
determinations of the spherical candle- 
power of an illuminant, Dr. L. Bloch takes 
up the theory and application of the Ul- 
bricht spherical photometer. This photom- 
eter is based upon the theory that if an 
illuminant be placed within a spherical 
chamber having a diffusing surface, that 
the illumination at any particular point 
in the sphere can be computed. This is 
done, first assuming the illuminant to 
be at the centre of the sphere, and 
then placed eccentrically. Cases of sym- 
metrical and unsymmetrical distribution 
are considered, and formule derived for 
them. The author then describes the con- 
struction of the spherical photometer as 
adapted to practical use. It consists of 
two half-spheres of sheet zinc two milli- 
metres thick, with handles for handling, 
and rims for attaching them together. An 
opening at the top serves for the introduc- 
tion of the light, and one at the bottom 
for giving access to the lamp. Three 
smaller openings with suitable covers are 
provided. These are arranged in a verti- 
cal plane, and spaced about forty-five de- 
grees apart. Through the upper of these 
a white cardboard dise is introduced on 
a rod, and this is observed through one of 
the other openings. The intensity of 
illumination of this disc is a measure of 
the spherical candle-power of the lamp. 
For determining the illumination a spe- 
cial Brodhun . photometer is employed. 
This has an opening, through which the 
light radiated from the cardboard disc is 
allowed to fall upon a screen, and then, 
by means of prisms, is reflected to the 
photometer field. The comparison light 
is a small incandescent lamp supplied from 
a storage battery, which, by means of a 
series of Nichol prisms, also throws its 
light upon the field. These two prisms 
are mounted so that they may be revolved 
by a small electric motor. By means of a 
screen the amount of light passed through 
to the photometer field can be varied. In 
this wav a balance is obtained, and the 
illumination of the field read off.—T rans- 
lated and abstracted from Elektrotech- 
nische Zeitschrift ( Berlin), November 16. 

# 
‘“Permutators’’ for the Societe Anonyme 
Egyptienne D’Electrictte. 

At the International Exposition of Liege, 
the Société Anonyme Egyptienne d’FElec- 
trieité exhibited three ‘“‘permutators’ for 
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converting alternating current of 3,000 
volts to a direct current of 200 volts. These 
“permutators” were constructed accord- 
ing to the Rougé and Fajet system, were 
rated at 150 kilowatts each, and were ex- 
hibited for the first time here. The “per- 
mutator” differs from a rotary converter 
in that the parts of the machine are sta- 
tionary, the relative motion of conductors 
and field being secured by means of a 
three-phase rotating field. The direct cur- 
rent is taken off by rotating brushes. In 
construction the machines consist of circu- 
lar iron stampings wound so as to set up 
a rotating field. These conductors are 
connected to suitable commutator bars, 
upon which the brushes are pressed. The 
higher-potential current is transformed 
down by means of- three sixty-kilowatt 
transformers, and is then introduced into 
the “permutator.” By means of a neutral 
wire connected to the central point of 
the transformers a three-wire system is ob- 
tained. By connecting two of these in 
series a five-wire distribution is obtained. 
This allows one of the three units to be 
held in reserve. The “permutators” are of 
the vertical type, and about 1.7 metres 
high. The maximum diameter is a little 
less than one metre, and they are con- 
structed with eight poles. The speed of 
the brushes is 750 revolutions per minute, 
corresponding to a frequency of fifty 
cycles. The efficiency under full load is 
ninety-three per cent, and the power- 
factor ninety-seven. But three seconds 
are required to connect these machines to 
the supply circuit. When they are in use 
the potential is regulated by means of taps 
connected to the reducing transformers. 
The advantages claimed for the “permu- 
tator” over a rotary converter are that 
it is impossible to throw the machine out 
of step. since there is no heavy moving 
part. There is no difficulty in connecting 
the machine to the circuit. To do this 
it is only necessary to throw on the alter- 
nating-current supply, and the brush- 
motor at once starts up as an induction 
motor and comes up nearly to synchronous 
speed. ‘Then, by closing a switch, the field 
of this induction motor is supplied from 
the direct-current side, converting it into 
a synchronous motor. The polarity of the 
machine is then indefinite, since there is 
nothing to determine the way in which the 
auxiliary motor is thrown into step. How- 
ever, if wrong, by opening the circuit of 
this motor, and closing it again, the motor 
may be caused to fall back one pole, thus 


reversing the polarity of the direct-current 
brushes. It is said that an experienced 
attendant has no difficulty whatever in 
doing this, and in nine times out of ten 
accomplishes the change by one opening 
of the switch only.—Translated and 
abstracted from D'Industrie Électrique 
(Paris), November 25. 
a 

Utilization of Atmospheric Electricity. 

From times of old, man has decided to 
utilize nature’s supply of electricity as evi- 
denced in lightning; vet so far nothing 
has been done in this direction. In order 
that anything might be accomplished it 
is first necessary that the existing condi- 
tions should be investigated in order to 
determine what possibility, if anv, there 
may be of such development. Explora- 
tions of the atmosphere have proved that 
large differences of potential exist in it 
at points not widely separated. It has 
been found that a difference of potential 
of 100 volts per metre has been measured, 
and even values as high as 300 volts. Ac- 
cepting the former figure one might then, 
under suitable conditions, by means of a 
conductor 100 metres long, have its ends 
placed at two points where the difference 
of potential is 10,000 volts. Under favor- 
able conditions this difference of poten- 
tial might reach 30,000 volts. With a 
conductor 200 metres long, these values 
would be doubled. It seems to M. A. 
Breydel that there should be some means 
of utilizing these enormous forces. There 
should be some way of collecting the elec- 
tricity at the higher potential, and, by the 
use of proper transformers, converting this 
into a form suitable for practical applica- 
tion. It has been found, further, that 
these enormous differences of potential are, 
in general, observed when the sky is clear, 
and there is little or no wind. This sug- 
gests that attempts to utilize atmospheric 
electricity should go hand in hand with 
means for utilizing the wind, since when 
one source of power failed the other would 
most likely be available. It is suggested that 
a possible method of collecting this energy 
be to send up balloons surrounded with 
a network of conductors. The suthor 
quotes some experiences of the engineers 
on certain of the Swiss mountainous trans- 
mission lines, who observed that the light- 
ning arresters were apt to discharge in the 
evening when there seemed to be no reason 
for the higher potentials existing. At the 
time it was suggested that there was some 
thermal effect taking place because of the 
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sudden fall in temperature with nightfall 
at the power-house, but this evidently 
could not have been the case, and the effect 
must have been due to atmospheric dis- 
charges. It is thought that by means of 
a transmission line carried up a mountain 
so as to give a difference in altitude of 
about 800 metres between the upper and 
the lower ends, that this should make 
available a potential of from ten to thirty 
thousand volts. No suggestion is given 
as to the method by which this high ten- 
sion is to be converted to pressures suitable 
for commercial use.—Translated and ab- 
stracted from L’Electricien (Paris), No- 
vember 25. 
# 
Pipe-Line Power in Niagara Gorge. 

Mr. Alton D. Adams considers here the 
possibility of utilizing the fall of water 
in the Niagara gorge by means of pipe- 
lines carried along the cliff. The fall of 
water from a point of about 500 feet up- 
stream from the cantilever railway bridge 
to the whirlpool, a distance of about 6,000 
feet, is fifty-one feet. If the pipe-line were 
continued beyond this point for a further 
distance of about 7,000 feet, making the 
total length 13,000 feet, a water head 
of fully eighty feet would be obtained. A 
pipe-line laid on the Canadian bank of 
the river from the same point above the 
bridge would also be 6,000 feet long to 
the whirlpool, and have the same head; 
but if carried low enough down to the 
. gorge to make a head of eighty feet avail- 
able, would be about 17,000 feet in length. 
The normal discharge of the Niagara river 
is 220,000 cubic feet of water per second, 
which, with an available head of eighty 
feet, would develop 2,000,000 gross horse- 
power, but the entire discharge of the river 
could not be utilized without constructing 
a dam across the bed of the river near the 
bridge. An eighteen-foot pipe might, 
however, be carried along the bank at the 
foot of the cliff, and to fill this with water 
would not require the construction of a 
dam. If the flow through this pipe were 
allowed to take place at a speed as great 
as that contemplated by the Ontario Power 
Company there would be a loss of three 
feet in head for every 1,000 feet of pipe, 
which, with the available head of only 
fifty-one or even eighty feet, would be 
too great. Reducing the flow to nine fect 
per second reduces the loss of head to 
one foot per thousand feet of pipe and 
this, with an efficiency of seventy-two per 
cent for the turbine wheels at full load, 
will give a total efficiency of about sixtv 


per cent in developing the eighty-foot 


head. Under these conditions an cighteen- 
foot pipe, laid as suggested so as to give 
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an eighty-foot head, would develop a 
total of 20,600 horse-power, and supply 
substantially 12,000 electrical horse-power. 
A similar plant constructed on the Cana- 
dian side would develop somewhat less, 
due to the increased length of pipe, and 
the available electric power would be about 
8,800 horse-power. Assuming a cost of 
three cents per pound for the pipe, the 
investment in the ecighteen-foot pipe-line 
13,000 feet long would be $468,000. For 
a pipe-line 6,000 feet long it would be 
$216,000. The investment per available 
horse-power of output would therefore be 
$39 for the longer line, and $24.54 for 
the shorter one. It is thought that these 
figures are certainly much below what the 
value of the power would warrant. In 
comparison with this pipe construction 
there is considered a tunnel through the 
cliff, similar to those constructed above the 
falls. It is shown that this tunnel would 
cost thirty-six per cent more for the same 


capacity and efficiency than the steel pipe, 


in spite of the fact that the tunnel, by 

making a direct line, would be somewhat 

shorter.—Abstracted from Cassiers Maga- 

zine (New York), December. 

< 

The Beginning of a Cost Accounting 
System. 

In a recent issue of American Industries, 
Mr. Henry Abbott, president of the Cal- 
culagraph Company, New York city, con- 
tributed an article entitled “The Begin- 
ning of a Cost Accounting System.” Mr. 
Abbott contends that it is of the utmost 
importance to the success of any system 
of cost accounting that original entries 
or records shall be truthful, and that the 
usefulness or worthlessness of the figures 
resulting in working out a system of ac- 
counts depends wholly upon whether or 
not the beginning has been made with 
accurate records. 

Mr. Abbott cites several instances of the 
lack of facility for accurate cost keeping, 
and concludes his article, in part, as fol- 
lows: 

During the past ten years the writer’s 
business has brought him into more or less 
intimate association with the operation 
and management of the telephone busi- 
ness, and he has on many occasions wit- 
nessed and studied the results of tests of 
the efficiency of telephone operators in 
computing and recording the time con- 
sumed in telephone toll messages. Such 
tests have been made in practically all 
of the larger cities and towns of the 
United States, and have covered the work 
of hundreds of different operators under 
a great variety of conditions. Stop-watches 
were generally employed in making the 
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tests, and the inspectors using them had 
nothing to do but watch the electric sig- 
nals showing the beginning and the end 
of a conversation and press the button 
of the stop-watch. 

In every such test within my knowledge, 
where the telephone operators employed 
a visible clock dial to note the time and 
a pencil to write it down, the percentage 
of errors was largely in excess of a ma- 
jority of the total number of records. 

Results were not much improved when 
the time of day was printed with a “time 
stamp” at the beginning and again at the 
end of the conversation, as the clerks em- 
ployed to subtract the one record from 
the other made nearly as many errors as 
did the operators who made a “bluff” at 
doing the “sum” mentally after looking 
at the clock. 

So exhaustive have been such tests, and 
so conclusive their results, that telephone 
engineers now universally concede that it 
is a physical impossibility for a telephone 
operator accurately to time messages with 
a visible clock dial and pencil. 

Such practice has also been abandoned 
and the obvious has been substituted. A 
machine which does not forget, which can 
not guess, and which makes no clerical 
errors, has been employed to do the work 
of timing. This machine not only prints 
the time of day, but subtracts the com- 
mencing time from the stopping time and 
records the difference—the elapsed time. 
The machine is now used and has been 
universally used for several years in all 
the larger telephone exchanges throughout 
the United States, Canada, Europe, Asia, 
Africa and South America. . 

Factory managers might do well to take 
a lesson from the telephone engineers and 
investigate what happens in timing labor 
in their employ. It is my opinion that 
they would reach the same conclusion; 
that it would be found equally impossible 
or impracticable for mechanics to make, 
with a pencil, accurate and truthful rec- 
ords of their working time. They are 
equally human, and are probably, as a 
rule, not above the average of the telephone 
operator in mental arithmetic. 

The same remedy is available to the 
manufacturer. The same machines are 
made suited to his purpose. And when he 
has taken time-keeping out of the hands 
of his mechanics and given it to a machine, 
which by the simple operation of levers 
is capable of computing and recording the 
actual working time, as well as the time of 
day, he will have made a proper begin- 
ning and will have laid the foundation 
for a reliable system of factory cost ac- 
counting. 
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Mr. B. Irwin Dasent, who is connected 
with the advertising department of the 
Portland General Electric Company, Port- 
land, Ore., contributed a very interesting 
article to the November issue of Pacific 
Coast Advertising. As this céOmpany is 
meeting with a very gratifying success in 
its methods of publicity, the following 
abstracts will be of interest to all con- 
cerned in this department: 

“The advertising of the electric light 
and power company is properly more in 
the nature of a bid for investigation and 
incitement to curiosity—a spur to the 
propounding of questions. It requires 
a personal interview to secure a contract; 
hence in the advertisements of the Port- 
land General Electric Company, we do 
not attempt to tell the whole story. Our 
end is attained if we have succeeded in 
arousing the interest of readers of our 
advertisements to the degree that eventu- 
ally leads them to ask questions, which 
it will be the business of our representa- 
tive to answer. 

“Advertising with the direct purpose of 
selling electricity must primarily be ‘class 
advertising,’ for those to whom electricity 
may be sold are in number comparatively 
limited, and therefore general publicity, 
which, in the case of the cereal, or other 
popular commodity, would manifestly be 
the advertiser’s procedure, would in this 
instance be entirely too expensive, and 
would, in fact, entail a waste of ammuni- 
tion; reminding one of the hunter who, 
from lack of skill, perhaps, resorts to a 
Gatling gun to bring down a couple of 
birds that could just as easily have been 
picked off with two shots of a rifle in the 
hands of an experienced marksman. 

“The electric light and power company 
does not sell current in popular packages 
by mail, hence direct returns from adver- 
tising are not expected. Our advertising 
is, therefore, primarily educational, and 
aimed at those who are, perhaps, unaware 
that electricity is the Summum Bonum 
which is required to transform an uncom- 
fortable city home into an earthly para- 
dise. This class of readers, however, is 
not so important as that important clien- 
tele of every electric light company—its 
customers, who must be educated in the 
use of this potent factor. An important 
and interesting feature of our campaign 


A department devoted to the commercial development of Central Stations. 
for methods of increasing the demand for electric service. 


Methods of Getting New Business. 


Managers are invited to contribute suggestions 


of education in Portland is The Bulletin, 
a monthly illustrated journal published 
by the company, and sent to a selected 
list of customers, actual and prospective. 
The advertising qualities of The Bulletin 
must be aggressive in tone, positive in 
quality, and educational in nature, with- 


out being pedantic. The public at large 
is still greatly ignorant of the possibili- 
ties and advantages of electricity, and it 
must be educated. 

“The Bulletin or house publication, has 
become in these days an almost necessary 
adjunct to newspaper publicity. In the 
newspaper your advertisement is as one 
voice in a crowd. If your advertisement 
possesses the necessary staying qualities, 
it will survive the ordeal and speak to 
your reader in tones above the babel of 
the Sunday newspaper. There is, however, 
always the counter attraction of the multi- 
tude of other voices, all clamoring the 
virtues of their respective wares. With 
the bulletin, or house organ, you take 
Mr. Business Man into your confidence, 
chat familiarly with him, enliven his in- 
terest with pictures, and plant all sorts 
of fertile seeds in his brain. There is no 
conflicting influence. His attention, for 
the time being, is yours to a marked 
degree—‘if’—your Bulletin possesses the 
right elements. 

“Keep in sympathetic touch with your 
customers. Show them that it is to your 
mutual interests to establish and exchange 
friendly relations. Impress on their 
minds that you desire their friendship, 
and make the appeal as personal as good 
taste and judgment will permit. Try to 
mect the needs and conditions of the 
various classes of your customers. To 
fulfil adequately its mission, The Bulle- 
tin should contain material of specific in- 
terest to the merchant who needs elec- 
tric light in his store and electric 
signs over his doors, to the manufacturer 
who is striving to solve the problem of 
cheap power, to the architect who may be 
one of your chiefest allies, the engineer, 
the contractor, the family man who pays 
the bills, and the good housewife whos» 
divine right it is to create the bills.” 


Mr. John F. Gilchrist, contract agent 
of the Chicago Edison Company, has hit 
upon a very ingenious plan for keeping 
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in touch with the architects and design- 
ers of new building construction in the 
territory supplied by the company. To 
each of these builders, as soon as the 
construction is determined upon, a letter 
is sent. The statement is put forth that 
the builder will undoubtedly wire the 
building for electric light and power, 
and the liberty is taken of enclosing a 
copy of specifications, which, if complete, 
will result in the building being wired 
in such a thorough manner as to obviate 
any unnecessary expense on the part of 
the builder when it becomes necessary to 
turn on the current. The suggestion is 
also made that the company will be 
pleased to have a representative call and 
advise with regard to the adaptations of 
electric light and power arrangements. 
Along with the letter is sent a copy of 
the specifications, these being so drawn 
up that a very good idea is presented 
of the proper methods of installation and 
the wiring made to conform with stand- 
ard electrical rules. 


The Newcastle Electric Supply Com- 
pany, Newcastle, England, has often taken 
the initiative in methods of engineering 
organization. The company has devoted 
its attention very seriously to the ques- 
tion of advertising, and has recently made 
use of what would be considered in this 
country a startling innovation, in stimu- 
lating the demand for current. This was 
in the equipping of half a dozen “sand- 
wich men” with large signs calling at- 
tention to the reduction in the price of 
electricity by the Newcastle company. 
The success with which this movement has 
been met has not yet been announced. 


Electricity in the Modern Drama. 

The presentation, under the direction 
of Mr. William A. Brady, at the Garden 
Theatre in New York city last week, of 
Shakespeare’s tragedy, “King Lear,” af- 
forded an opportunity for a most remark- 
able display of electrical effects in the 
storm scene in the second act. The arti- 
ficial lightning and the cloud effect were 
carried out in a most realistic manner, and 
Mr. Brady has been receiving congratu- 
lations on all sides for this refined spec- 
tacular arrangement. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Allis-Chalmers Steam Turbine. 

The recent starting up of a steam tur- 
bine at the Washington street power-house 
of the Utica Gas and Electric Company 
Utica, N. Y., calls attention to the fact 
that this is the first turbine to be put 
into operation by the Allis-Chalmers Com- 
pany, which has recently entered the steam 
turbine field. The turbine outfit installed 
at Utica is shown by the accompanying 
Fig.1. ` 

This turbine is rated at 1,500 kilowatts 
normal load, and runs at a speed of 1,800 
revolutions per minute. It is direct- 


Parsons type, which has proven itself 
eminently successful in numerous instal- 
lations both here and abroad. The Allis- 
Chalmers construction, however, embodies 
a number of features which are new in this 
country, and which are claimed by the 
builders to be distinct improvements. 

The chief distinguishing feature of this 
construction is the blading, which, while 
it is of the Parsons reaction. type as re- 
gards the principle of operation, differs 
in mechanical construction in a number 
of essential details. 


The roots of the blades are formed in 


of the construction, the key-pieces or rings, 
after being driven into place, are upset 
into undercut grooves. 

Another noticeable feature of the blad- 
ing is the method of reenforcing and pro- 
tecting the tips of the blades. This point 
in steam turbine design is one upon which 
much thought has been expended by va- 
rious inventors, and the Allis-Chalmers 
Company claims that the construction em- 
ployed by it successfully solves all dif- 
ficulties. In forming the blades a should- 
ered projection is left at the tip. This 
is inserted in a slot punched in a shroud- 


a a 


Fie. 1.—ALLISs-CHALMERS STEAM TURBINE AT THE WASHINGTON STREET POWER-HOUSBE OF THE 


coupled to an Allis-Chalmers, two-phase, 
sixty-cycle, revolving field alternator, oper- 
ating at 2,500 volts. The unit has a con- 
tinuous overload capacity of twenty-five 
per cent, with a three-hour, fifty per cent 
overload capacity, without exceeding a safe 
generator temperature, and capable of a 
100 per cent safe momentary overload. 
Artificial ventilation by means of an elec- 
trically driven fan blower will, however, 
enable the unit to be run safely beyond 
its rated overload capacity. 

The turbine follows the well-known 
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dovetail shape by special machinery, and 
are inserted in slots cut in foundation or 
base rings; these slots being formed 
by special machine toole in such a way 
as to exactly conform to the shapes of the 
blade roots. The foundation rings them- 
selves are of dovetail shape in cross-sec- 
tion and are inserted in dovetailed grooves 
cut in the turbine cylinder and spindle 
respectively, in which they are firmly held 
by key-pieces, much in the same way that 
the well-known “Lewis bolt” is fastened. 
In order to further ensure the integrity 


ring; the slots being punched by special 
machinery in such a way as to produce ac- 
curate spacing and at the same time form 
the slots so that they will give the proper 
angles to the blades independent of the 
slots in the base-ring. After the blade 
tips are inserted in the slots in the shroud- 
rings they are riveted over by specially 
arranged pneumatic machinery. 

The shroud-rings are made in channel 
shape, with outwardly projecting flanges, 
which, after assembly in the turbine, are 
turned and bored to give the necessary 
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working clearance. The flanges of the 
channels are made so thin that, although 
amply sufficient for stiffness, the shroud- 
ring does not have the disadvantage of 
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Fira. 2.—BLADE CONSTRUCTION, ALLIS-CHAL- 


MERS STEAM TURBINE. 
a solid shroud which acquires a dangerous 
temperature by friction in case of an ac- 
cidental contact of the rotating and sta- 
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means thus far emploved, while the use 
of a protecting shroud-ring enables the 
working clearance to be made smaller than 
in the case of naked blade tips, without 
danger in case of accidental contact, thus 
reducing the leakage loss to a minimum; 
the leakage past the blade tips being the 


_ principal source of loss in the steam tur- 


bine. As to the safety from damage in 
case of accidental contact, it is claimed 
that this‘ has heen proven by experiment 
with actual blading by throwing the bear- 
ings out of centre so as to produce contact, 
without detrimental results. An inci- 
dental advantage claimed for this con- 
struction is that if by chance a blade 
should prove defective, it is so held in 
place by the shroud-ring that it can not 
possibly work loose and produce damage. 
Bv the method of construction de- 
scribed, the entire blading is produced by 
machinery, thus eliminating the personal 
equation which enters into blading done 
by hand-work, which depends upon the 
skill of the individual workmen. Besides 
ensuring- that every blade is securely 
fastened, all blades are necessarily set at 
exactly the designed angle and pitch; the 
openings between blades, upon which in 
great part the economical performance 
depends, being absolutely uniform. The 
blading is made up in half rings in the 
blading shop, and is carefullv inspected 
before being inserted in the turbine. 
Fig. 2, which was photographed from 
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half rings of blades ready for assembly in 
a turbine; these half rings being respect- 
ively the smallest and largest ones used 
in a turbine of the size installed at Utica. 
Fig. 4 is from a photograph of blading, 
showing the substantiability of the con- 
struction as well as the uniformity of the 
work. Fig. 5 shows a turbine spindle of 
the same size as that of the Utica turbine , 
this photograph having been taken in the 
West Allis shops of the Allis-Chalmers 
Company. 

Another special feature of thie turbine 
will be noticed by referring to Fig. 5, viz., 
the absence of the usual low-pressure “bal- 
ance piston”; the photograph showing 
only two balance pistons instead of the 
three pistons formerly used in this type 
of turbine, where it is said to have been 
found difficult to produce a balance piston 
of the size required for balancing the low- 
pressure stage of the turbine and at the 
same time make it sufficiently rigid to 
run with the necessary small working 
clearance. In the Allis-Chalmers con- 
struction there is, however, a third bal- 
ance piston, but instead of being at the 
high-pressure end of the turbine, as form- 
erly arranged, it is at the low-pressure 
end, and as it is smaller than the large 
end of the spindle it is hidden from sight 
in the photograph. By making this pis- 
ton in such a way that its circular area 
is equal to the annular area of the pietons 
used in the older construction, the low- 


Fia. 3.—LARGEsSt AND SMALLEST BLADES, ALLIS-CHALMERS STEAM TURBINE. 


tionary parts. Tt is claimed for this con- 
struction that the stiffened 
against the effect of vibration in a much 
more substantial manner than by any other 


blades are 


a drawing, shows the general scheme of 
the blading, illustrating the method of 
fastening the blades as well as the chan- 
nel-shaped shroud-ring. Fig. 3 shows two 


pressure balance piston is made much 
smaller. Instead of reducing the leak- 
age past this piston by means of “dummy 
packing,” as in the high-pressure and in- 
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termediate pistons, and as used in the mers construction which will not permit 
low-pressure pistons of the older construc- of description within the space of the pres- 


tion, a labyrinth packing of radial baffling 
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Fic. 4.—ARRANGEMENT OF BLADING, ALLIS-CHALMERS STEAM TURBINE. 


tvpe has been adopted, thus eliminating dle construction, governing mechanism, 
small axial clearance in this turbine. A lubrication and other minor features. 
considerable advantage is claimed for this The alternating-current generator of 
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ing the thorough ventilation which is 
essential. Particular attention has been 


paid to the insulation, as may be inferred 
from the fact that the armature (Fig. 6) 
was subjected to an alternating-current 
insulation test of 10,000 volts for the 
period of fifteen minutes. This gener- 
ator was built at the Bullock works of 
the Allis-Chalmers Company at Cincin- 
nati, where the generators for all of its 
turbine outfits are being built. 

The Allis-Chalmers Company, in enter- 
ing the steam turbine field, effected an 
alliance with the Turbine Advisory Syn- 
dicate, of England, thereby securing the 
cooperation of the firms therein inter- 
ested, including Messrs. Willans & Robin- 
son, the famous high-speed engine build- 
ers, of Rugby; Yarrow & Company, the 
well-known torpedo-boat builders, of the 
Isle of Dogs, London, and the Neptune 
Shipbuilding Works, Walker-on-Tyne. The 
Utica turbine, in fact, was built for the 
Allis-Chalmers Company by Messrs. Wil- 
lans & Robinson, to whom a number of 
turbine contracts were sublet by the Allis- 
Chalmers Company before the latter had 
perfected the installation of its special 
machinery for turbine manufacture. An 
agreement has more recently been effected 
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Fic. 5.—TURBINE SPINDLE, ALLIS-CHALMERS STEAM TUKBLSE. 


construction in permitting of the use of the Utica outfit also is deserving of more 
smaller working clearances in the high- description than the present article will 
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Fie. 6.—ARMATURE, ALLIS-CHALMERS TURBO-GENERATOR. 


pressure and intermediate balance pis- allow. Perhaps the most noticeable feat- 
tons. | ure of this generator is the substantial 

There are a number of other points of design of the revolving field, providing 
improvement claimed for the Allis-Chal- great strength and at the same time giv- 


with the Hon. Charles A. Parsons, C. B., 
for interchange of data, thereby giving 
to the Allis-Chalmers Company the bene- 
fit of the vast experience of Mr. Parsons, 
the original inventor of this type of tur- 
bine, and to whose engineering ability 
and indomitable energy the evolution and 
present state of perfection of the success- 
ful steam turbine are principally due. 
The Allis-Chalmers. Company has also 
secured rights under Mr. Parsons’s patents 
for marine turbines and turbo-compress- 
ors and blowers, for which there is a grow- 
ing demand. 

At present the Allis-Chalmers Company 
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is building its steam turbines in its 
engine works at West Allis. The growth 
of the business, however, has led to a large 
extension of the works, amounting to a 
practical doubling of the present plant. 
A considerable part of the extension will 
be devoted to the manufacture of steam 
turbines and the accompanying electric 
generators; one of the three new manu- 
facturing buildings being given up to the 
exclusive manufacture of the turbines 
themselves. The first steam turbine of the 
Allis-Chalmers Company’s own make, of 
5,500 kilowatts capacity, has recently 
been shipped, and others are following as 
fast as the preeent crowded condition of 
the shops will permit. 
Westinghouse Pipe-Thawing Outfits. 

The superiority of the electric current 
as a thermal agent is generally recognized 
and its convenience and effectiveness have 
led to its utilization in the thawing of 
water pipes, gas mains, telephone con- 
duits, and the like. It is necessary that 
the apparatus for such purposes shall have 
a range in capacity adequate to cover all 
ordinary requirements; shall be easy to 
connect and moderate in price; shall be 
portable and light in weight so as to be 
easily handled; shall be able to withstand 
rough usage, and shall ensure protection 
from injury to the operator. 

The Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa., has 
placed on the market two outfits, one for 
heavy service, comprising a specially de- 
signed choke coil used in connection with 
the primaries of a standard transformer, 
and one for lighter service, consisting of a 
transformer adapted for suitable secondary 
voltage adjustments mounted in cast-iron 
top and bottom frames. The heavy-duty 
outfit consists of the choke coil con- 
nected in series with the primary of 
a standard 2,200-volt, sixty-cycle trans- 
former of from fifteen to twenty-five- 
kilowatt capacity. The choke coil is 
compactly built and enclosed in a 
cast-iron case which occupies a floor space 
of sixteen by sixteen inches. Five plug 
receptacles mounted in the upper portion 
of the case provide a simple means of 
varying the primary voltage. The vari- 
ous taps give approximately fifty, sixty, 
seventy-five, eighty-seven and ninety-five 
per cent of the full-line voltage. By 
changing the position of the plugs, any 
one of these combinations may be used. 

The smaller outfit is intended for lighter 
service, such as thawing house piping. It 
is compactly built and enclosed in a case 
with cast-iron top and bottom, the trans- 
former laminations themselves being ex- 
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posed to the air, thus providing excellent 
conditions for cooling. Handles are pro- 
vided on the top casting which will enable 
one man to carry the transformer, as its 
weight complete is approximately 100 
pounds. It is intended for use on 2,200- 
volt, sixty-cycle circuits, and has a varia- 
tion in secondary voltage from fifty-five 
to thirty-five and will maintain a cur- 
rent of 100 amperes for one-half hour 
without undue heating. No oil is used 
with this transformer, as the insulation is 
specially prepared to withstand severe con- 
ditions. 

In operation the transformer should be 


WEsTINGHOUSE Pirz-THAWING TRANSFORMER. 


placed as near the pipes to be thawed as 
possible. For dwellings one low-tension 
lead may be connected to a faucet and the 
other to a hydrant so as to enclose the 
frozen section. For thawing street mains 
two hydrants may be conveniently used. 
On account of the different conditions 
met with it is impossible to prescribe the 
exact voltage or current necessary to do 
any particular thawing. In general, the 
voltage necessary to force the same amount 
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of current over pipes of the same diameter 
will vary with the length of pipe. Large 
pipes require less voltage to force the same 
current through a given length, but re- 
quire more current to thaw them. 

For pipes up to five inches in diameter 
approximately 500 amperes is usually suf- 
ficient, while twelve-inch mains may re- 
quire 1,000 amperes. As a rule a small 
current for a long period of time will 
do the work that a large current will do 
in a shorter time, and the thawing will 
be done with less chance of injury to the 
piping system. | 

eee eee reer 
The Diamond Expansion 


Bolt and 
Shield. Ea 


The accompanying illustration shows 
the application of the Diamond expansion 
bolt and shield with a cable grip and cleat. 
This shield is made to fit regular stock 
manufactured by 


lag-screws different 


EXPANSION BOLT AND CABLE CLAMP. 


manufacturers. The method of applica- 
tion of the Diamond expansion-shield is 
readily seen from the illustration. A hole 
large enough to accommodate the serrated 


- 


<- 


EXPANSION BOLT AND CLEAT. 


shield is made in the wall, and then the 
screw is inserted through the piece to be 
supported and threaded into the interior 
column of the shield. As the screw is 
threaded down into the interior column 
of the shield, the serrated edges are backed 
into the material of the structure, taking 
a firm hold, and at the same time making 
a contact that may be easily released if 
necessary. 

Another innovation which the manu- 
facturer of this device—the Diamond Ex- 
pansion Bolt Company, 9-15 Murray 
street, New York city—has placed on the 
market is a cable clamp designated as the 
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“Long-Saut” cable clamp. This makes 
a standard fastening for stone and wood 
alike. The expansion bolt and cable clamp 
eliminates the driving of a wooden plug 
and spike dog, and combines a cable grip 
and bridle ring in one piece. It also 
eliminates. the drilling of an extra hole 
and avoids spoiling the face of the stone 
or bricks. © 


EXPANSION BOLT, CABLE CLAMP AND 
BRIDLE RING. 


Another interesting article made by the 
same company is the “Omega” toggle. 
This is for attaching fixtures to hollow 
brick, tile, thin marble, plaster, fire- 
proofing, etc. Instead of a nut, two 
springs are riveted on each end of the 
head and meet in the centre over the hole 
the screw passes through. These springs 
are punched out in a half-circle, and en- 
gage the thread and body of the screw, 
clamping it tightly with an upward 
strain. The screw can be pushed in or 
easily screwed in or out, but can not be 
pulled out. Screws of any length may be 
used. A string is furnished, attached to 
the toggle head, to hold the head in the 
wall while the screw is being adjusted. 


i- — o 


The Efficiency of a Hand-Generator. 
With the development of telephone 
service in connection with rural districts, 
the stages in the evolution of the magneto 
hand-generator show in a measure the 
degree' of perfection which has been at- 
tained up to the present time in the opera- 
tion of rural lines. If it were possible 
to have only one telephone on a line the 
cost in most cases for telephone service 
to individual parties in sparsely settled 
districts would be prohibitive, and on this 
account party-lines have come into very 
general use, mainly on account of the 
small cost for such telephone service. 
The average number of calls per day 
of each party so situated is very small, 
and for that reason it is possible to give 
fairly good service to each party on the 
line, even though the total number of par- 
ties may be as high as twenty or twenty- 
five. The value of a telephone to a farmer 
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is very great, for with the telephone at 
his command he can be in touch with the 
many changes in the market values of his 
different products, and will be less liable 
to enter into transactions which would be 
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Fie. 1.—CONSTRUCTION OF MAGNETO GENERATOR 


ARMATURE. 


unprofitable to him on account of being 
able to get information quickly, and it is 
evident he could not do so were it not 
for the telephone. 

This class of telephone business is very 
profitable,and a small exchange, with from 
ten to fifty lines, will accommodate a 
large number of farmers at a small 
cost for maintenance. In connection with 
this development of rural party-line serv- 
ice, several difficulties are met with. In 
only exceptional cases is it possible, or 
even feasible, to have a power-ringing 
system, and in consequence it is necessary 


to furnish the switchboards with hand- ; 
sufficiently | 


generators which will be 
powerful to ring the bells over these 
heavily loaded lines. It goes without say- 
ing that such party-lines have their ring- 
ers bridged, these ringers being usually 
wound to resistances averaging about 1,600 
ohms. 

Aside from the actual difficulty in ring- 


ing a large number of bells in multiple, 


Fie. 3.—GENERAL CONSTRUCTION OF NEw KELLOGG 
MAGNETO GENERATOR. 


there is another matter peculiar to’ rural 
lines, which has to be taken into considera- 
tion. This trouble is due to the proverbial 
curiosity of the subscribers on these rural 
lines who are continually listening in to 
find out the business of the other people 
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in that locality. This trouble has been 
largely overcome by inserting a condenser 
of from one to two microfarads capacity 
in series with each ringer on the line. 
However, this would be of no use unless 
a generator were furnished 
of sufficient current output 
to ring the total number 
of bells. 
Various hand-generators 
_ have been devised which 
will furnish the required 
amount of current, but 
; there has always been a dif- 
.  fieulty in constructing the 
armature of the generator 
in such a manner as to 
give sufficient space for a 
large number of turns of wire. Fig. 1, “B” 
shows a cross-section of one type of hand- 
generator armature. The shaft makes it 
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Fie. 2.—NrEw KELLOGG MAGNETO GENERATOR. 


impossible to wind very much wire on to 
the armature, and as the current-output 
depends, to a great extent, on the size of 
the wire used, it is ap- 
parent that the size of 
the wire could not be 
increased materially with- 
out greatly cutting down 
the number of turns which 
` are necessary. 

The generator shown in 
the illustrations and man- 
ufactured by the Kellogg 
Switchboard and Supply 
Company, Chicago, Ill., 
possesses a new design of 
armature which does away 
entirely with the alleged 
objections and inefficiency 
of the old scheme. At “A,” in Fig. 1, is 
shown a cross-section of this new type of 
armature, the construction of which is a 
considerable departure from the accepted 
standard. The core is of the shuttle type 
and made from dense silicon iron, which 
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is very soft and permeable. The usual 
one-piece shaft, as before described, has 
been supplanted by steel shaft projections 
attached to either end of the armature 
core by means of heavy brass discs, as 
shown in Fig. 2. These shaft projections 
are made self-centering by turning should- 
ers in these discs, which accurately fit 
recesses turned in the ends of the arma- 
ture core, thereby ensuring easy inter- 
changeability and accurate running of the 
completed armature. The chief advan- 
tages gained in this design are a greater 
cross-section of the iron in the core proper 
and a large winding space. In this type it 
is possible to wind the wire smooth and 
without piling up at the ends. For this 
reason this generator armature has a large 
current output and is capable of a better 
insulation of the winding, together with 
greater durability. l 

The general construction of the various 
parts of this type of generator is shown 
in Fig. 3. The self-centering feature of 
the armature-shaft and end-plates, to- 
gether with the rigid construction of the 
pole-pieces, makes it possible to run the 
generator with a very small air-gap. 

In considering the output of magneto 
generators, it has been the practice in the 
past to use different units for measure- 
ment. In consequence the results have 
been misleading and not in accordance 
with actual results obtained in service. It 
has been found in practice thatthe effective 
electromotive force must be great enough 
to overcome the line resistance, and the 
current forced through by this pressure 
must be of sufficient quantity to ring all of 
the bells bridged across the line. The 
effective pressure and current are thus 
the two necessary factors, the product of 
which may be designated as watts output. 
With other factors remaining the same, the 
maximum watts output depends on, first, 
larger cross-section of the armature core; 
second, greater number of turns of the 
armature winding ; third, the smallest pos- 
sible air-gap or clearance between the poles 
and armature surface. Each of these 
changes increases the effective electro- 
motive force of the generator and there- 
fore increases the current output. 

A great factor tending to cut down the 
output of the generator, and one which 
in many cases is overlooked, is the arma- 
ture reaction. This reaction depends pri- 
marily upon the amount of iron in the 
armature and the size of the winding, and 
it is evident that from the construction in- 
dicated in Fig. 3, these points have been 
considered and that the armature reac- 
tion has been reduced to a minimum. 
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Some New Cook Terminals. 

Frank B. Cook, 249 West Lake street, 
Chicago, Ill., has placed on the market 
several new terminals embracing many 
points of originality. The latest Cook ter- 
minal is specially designed to mect the 
needs of exchanges which are equipping 
their plants with an “all-cable” construc- 
tion. The type T-4 Cook terminal is 
adapted for multiple tap work. The ter- 
minal itself consists of the usual malleable 
iron bracket, on which are mounted two 
upright hard-maple strips. 

The protectors are arranged on indi- 


New T-4 Cook TERMINAL FOR MULTIPLE 
Tap WORK. 

vidual mountings, so that one pair can be 
installed at a time. Any initial capacity 
can thus be secured, and the capacity of 
the terminal can be increased as desired 
by adding the protector mounts. 

Two views are shown of the individual 
protector mounts, from which it will be 
seen that a simple spring device has been 


Two VIEws OF THE INDIVIDUAL Mounts 


used for clamping the fuses in place. This 
device holds the fuses securely in place, 
and ensures perfect contact. 

All the old-style screws and nuts are 
done away with, and with this arrange- 
ment it is claimed that it is impossible 
for even a careless man to leave a loose 
connection. The protection consists of 
the regular Cook tubular fuse and carbon 
lightning arrester, separated by a cellu- 
loid dielectric. 

This celluloid dielectric is also a new 
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idea of Mr. Cook’s, which is meeting with 
great favor, and he states that a number 
of the largest companies in the country 
have entirely replaced their mica or silk 


New T-6 CoMBINED TERMINAL AND Dis- 
TRIBUTING RING. 


dielectrics with these celluloids. Mr. Cook 
claims that the celluloids do not vary in 
thickness, and consequently are reliable in 
their operation. 

The type T-6 terminal is another new 
idea, in which the terminal is combined 
with a distributing ring. As in the type 
T-4 Cook terminal, the protectors are ar- 
ranged on the individual mounts, so that 
one pair can be put on at a time, and the 
porcelain knobs can also be added one at 
a time, a galvanized bolt and nut being 
furnished for the purpose. Both the type 
T-4 and T-6 terminal are made for either 
solder or screw connections. Both 
are equipped with a galvanized sheet 


New T-6 COMBINED TERMINAL AND Dis- 
TRIBUTING RING. 


metal cover, equipped with special springs 
which automatically lock the cover in 
place when it is raised, and hold it up. 
On account of the ease of access to all 
connections, no balcony is necessary with 
a Cook terminal. The type T-4 and T-6 
terminals are made in any capacity from 
ten to fifty pairs. 


ne, 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


AUGUSTA (GA.) TROLLEY LINES SOLD—Unofficial an- 
nouncement is made of the sale of the Augusta (Ga.) trolley 
system and lighting plants, properties aggregating nearly $2,000,000 
passing into the control of R. L. Williams and E. H. Harriman. 


CALIFORNIA GAS AND ELECTRIC CORPORATION—A merger 
has been effected of the California Gas and Electric Corporation, 
with a capital of $10,000,000, and the San Francisco Gas and 
Electric Company, with a capital of $15,840,000. The new concern 
is to be known as the Pacific Gas and Eiectric Company. The field 
of operations includes twenty-five counties in central California. 


POWER PLANT AT PARRAL, MEXICO—It is announced that 
a large power plant is to be erected by the firm of Stallworth 
Hermanos, of Parral, Mexico. It is expected that the water 
power of the surrounding region will be utilized, and that the 
electric current wiil be utilized for the driving of the concentrating 
apparatus for the mining work of the vicinity. The capitalization 
will be about $10,000,000. 


LARGE POWER PLANT PLANNED FOR TENNESSEE—It is 
expected that a bill will be introduced in the session of Congress 
just opened, granting a large Philadelphia electric concern a fran- 
chise to develop the power of the Mussel shoals on the Tennessee 
river. The engineers of the company have reported that there is 
enough power at the shoals to supply a large number of cities 
within quite a distance of the power plant. 


NEW YORK CENTRAL ELECTRIC LINES—The Rochester 
Railway and Light Company has been purchased by the Andrews- 
Vanderbilt syndicate. The company owns practically all of the 
lighting plants and traction lines in and around Rochester, N. Y. 
It is understood that by this means the New York Central Rail- 
road has secured one of the most important links in an extensive 
system of electric traction which it is proposed to establish between 
New York and Buffalo. 


CITIZENS’ TELEPHONE COMPANY, OF ST. JOSEPH, MO., 
INCREASES CAPITAL—At a meeting of the officers and stock- 
holders of the Citizens’ Telephone Company, of St. Joseph, Mo., on 
November 25, it was unanimously voted to increase the capital stock 
of the company from $150,000 to $1,000,000. The funds from the 
sale of this stock will be used in improvements in accordance with 
the new policy outlined by the telephone company. A new central 
energy exchange will be established at once. 


TO DEVELOP THE BLACK RIVER, WIS.—The La Crosse Hydro- 
electric Light and Power Company is planning to construct a large 
water-power plant on the Black river, near Black river falls. The 
company is capitalized at $1,000,000. and has a state charter granting 
rights to erect and maintain a water-power plant at Mormon Riffles. 
It is estimated that a minimum of 12,000 horse-power will be 
developed, with a possibility of 20,000 horse-power. The current 
will be transmitted fifty-five miles to La Crosse. The incorporators 
are Orlando Holway, E. G. Boynton and Roy E. Bigham, all of 
La Crosse, Wis. 


ELECTRIC ROAD TO TAP CALIFORNIA MINING SECTION— 
The Electrical Power Syndicate, headed by Eugene de Sabla and 
John Martin, it is announced will spend $2,000,000 in building a 
railroad to connect. Nevada City and Grass City with Auburn and 
Marysville. The line is to be sixty-seven miles in length. The 
same company is also planning to build an electric road from Sacra- 
mento down through the Sacramento valley. Work on both lines 
is to begin within ninety days. In connection with the Marysville 
project, rights of way are being asked for at the present time. The 
electric road will penetrate and develop an entirely new section of 
the mountain country. 


POWER OF LIGHT COMPANIES—Supreme Court Justice 
Maurice L. Wright, at Utica, N. Y., recently rendered a decision 
upholding the constitutionality of the law which gives to electric 
light and power companies the right to condemn lands which may 


be required in the attempts to furnish municipalities with light and 
power. The East Creek Electric Light and Power Company sought 
to acquire the lands of Norman Loucks, and asked for the appoint- 
ment of a commission to assess the damages. Loucks resisted and 
attacked the constitutionality of the statute. Justice Wright holds 
that the legislature has the power to invest in companies providing 
municipalities with a supply of electricity for power and lighting 
the same rights that are held by companies engaged in furnishing 
cities and towns with water. 


LARGE EXTENSION OF TRACTION LINES—One of the largest 
undertakings in the extension of traction lines is the plan to unite 
Louisville with Chicago, Indianapolis, St. Louis, Cincinnati, Cleve- 
land and other cities. The Louisville & Northern Railway and 
Lighting Company, which filed articles of incorporation at Indianapo- 
lis last month with a capital stock of $5,000,000, is understood to 
be behind this proposition. The company will construct a network 
of electric lines in southern Indiana, joining in its work with the 
Louisville & Southern Indiana Traction Company. The first con- 
necting link will be built between Jeffersonville and Sellersburg, 
which will later be extended to Seymour, Ind. From this point 
the line will make connections to Indianapolis. The incorporators 
of the new company are J. C. Henderson, R. W. Waite, William 
Newhouse, Roy F. Bornwasser and C. D. Kelso. 


MASSACHUSETTS ELECTRIC COMPANIES DEFER DIVI- 
DEND—The sixth annual report of the Massachusetts Electric Com- 
panies, covering operations for the year ending September 30, ` 
1905, shows a surplus of $361,862. The report states that the 
business for the year was ordinary, and that, due to the labor 
trouble at Fall River and the unfavorable weather, a better show- 
ing was not made. The properties controlled earned $734,310, 
as against $438,717 in 1904, and $846,855 in 1903. Last year four 
per cent was paid on the preferred stock, but in 1905 nothing was 
paid. Concerning dividends, President Abbott says: 
amount of reconstruction determined by the railroad commissioners 
during the past year necessitated a charge of $311,971 to the 
profit and loss account. The remaining surplus permitted divi- 
dends of only two per cent, except the Hyde Park Electric Light 
Company, which earned and paid eight per cent. These dividends 
were paid into the treasury of the Massachusetts Electric Com- 
panies, but, after charging off the discount on the coupon notes, 
your trustees have thought it wiser not to declare any dividend 
on the preferred shares, in view of the work still to be done on 
the properties.” 


NEW PUBLICATIONS. 


LIME VERSUS GYPSUM PLASTER—The National Lime Manu- 
facturers’ Association has published, in pamphlet form, an article 
entitled “Lime versus Gypsum Plaster,” by R. S. Edwards, B. S. 
This paper won the first prize of $100 offered by the association 
for the most accurate and up-to-date article on the subject. 


MOODY’S MAGAZINE—The first issue of Moody's Magazine, a 
monthly review for investors, bankers and men of affairs, has been 
issued, bearing the date of December, 1905. The contents include 
a critical comment on current events, a symposium on the increas- 
ing supply of gold, an article by Thomas Gibson, on “The Pitfalls 
of Speculation,” and articles by Charles A. Conant, Burton L. Read 
and A. H. Pogson. In addition to this there are editorials, com- 
ments on the stock market outlook, correspondence, an enquiry 
department, and a review of new books on money, banking, insur- 
ance, etc. The magazine is published by the Moody Corporation, 
New York city. 


AUTOMOBILE NOTE. 


ENERGY CONSUMPTION TEST OF ELECTRIC AUTOMO- 
BILES—On Tuesday evening, December 12, Mr. Alexander Church- 
ward delivered, before the Automobile Club of America, 753 Fifth 
avenue, New York city, a lecture on “Energy Consumption Test 
of Electric Automobiles,” giving a practical demonstration of the 
use of the various forms of apparatus. 


“The unusual . 
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ELECTRIC RAILWAYS. 


MILWAUKEE, WIS.—Fifty new cars of the large type now in 
use have been put in commission by the Milwaukee Electric Rail- 
way and Light Company. They cost $250,000. 


WABASH, IND.—It is reported that the Big Four Railroad has 
purchased the Indiana Central Traction Company line from Wabash 
to North Manchester, the grading of which is nearly completed. 


CHEHALIS, WASH.—The Chehalis city council has granted a 
thirty-five-year franchise to the Centralia-Chehalis Electric Railway 


and Power Company to build and operate an electric line in the 


city of Chehalis. i 


CHICAGO, ILL.—H. M. Byllesby & Company have purchased 
control of the Zanesville Railway, Light and Power Company and 
the Mansfield Railway and Light Company from Rudolph Kley- 
bolte & Company. 


BRUNSWICK, GA.—The Southern Electric, Gas and Water Com- 
pany, which has the franchise for the building of a street-car line 
in Brunswick, announces that work on the new road will begin 
immediately and that cars will be in operation by June 15. 


TULSA, I. T.—A street-car franchise has been granted by the 
Tulsa council to L. F. Parker, of St. Louis, George E. Johnson, of 
Shreveport, La., and five Tulsa men. Construction is to commence 
in sixty days, and twọ miles of track are to be completed in fifteen 
months. 


SPRINGFIELD, MO.—The Springfield Traction Company has 
been sold to the McKinley syndicate and will be extended to Joplin. 
Colonel T. H. Murray, W. B. Sanford and H. B. McDaniel, local 
capitalists, recently obtained control of about 375,000 of the 400,000 
shares of stock. 

NEW ALBANY, IND.—Work has been commenced by the Louis- 
ville & Northern Railway and Light Company, which filed articles 
to build a system of electric lines in southern Indiana, connecting 
with Louisville over the line of the Louisville & Southern Indiana 
Traction Company. 


STURGEON BAY, WIS.—J. A. Becker, of Milwaukee, is seeking 
the franchises for an electric line from Sturgeon Bay to many of the 
towns on Fish creek and Sister bay. Mr. Becker, it is said, can 
obtain the backing of Chicago financiers, and believes that the line 
would be a paying enterprise. 


ENSLEY, ALA.—It is understood that the Birmingham Railway, 
Light and Power Company will at an early date begin work on the 
extension of the Tuxedo car line to Owenton, where it will connect 
with the Owenton line to Birmingham, making a new direct line 
between Ensley and Birmingham. 


BOSTON, MASS.—The railroad commissioners have authorized 
the Ware & Brookfield Street Railway Company to increase its 
capital stock by $100,000 for the purpose of operating and improv- 
ing the property of the Hampshire & Worcester Street Railway 
Company, which was purchased at a receiver’s sale. 


EVANSVILLE, IND.—The first rails of the Evansville & Mount - 


Vernon Traction line have been laid, and this work will be com- 
pleted by the first of the year. It is expected cars on the new 
road will be running early in the spring. Cars will be running on 
the extension of the Evansville & Newburg Traction line into Boon- 
ville by March 1. 


BLOOMINGTON, IND.—By a unanimous vote the city council 
granted a franchise to the proposed Indianapolis, Vincennes & 
Evansville Electric line. Work is to begin by next May, and to be 
completed by December 30, 1907. The road is understood to be 
backed by Hugh McGowan, and is an extension of the Indianapolis 
& Martinsville line. 


KENOSHA, WIS.—A. C. Frost, of Chicago, president of the Chi- 
cago & Milwaukee Railway Company, is now the sole owner of the 
franchise of the Kenosha Electric Railway Company. The considera- 
tion, it is understood, was $350,000, a cash deal. The purchase 
included all the stocks and bonds of the road formerly held by 
Bion J. Arnold, of Chicago. 


PROVIDENCE, R. I.—The new trolley line between Providence 
and Woonsocket paralleling the New York, New Haven & Hartford 
on the west, has been opened to public travel. The line is four- 
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teen miles long, two miles shorter than the steam railroad between 
the two cities. The run between Providence and Woonsocket is 
to be made in about forty-five minutes. 


KNOXVILLE, TENN!—A charter has been granted the Knox- 
ville, Sevierville & Newport Railway Company, which has a capital 
stock of $25,000. The incorporators are S. P. Condon, John B. Brab- 
son, Jerome Templeton and others. The last legislature passed an 
enabling act permitting the county court of Sevier county to issue 
bonds in the sum of $50,000 as a subsidy for any company that would 
build between Knoxville and Sevierville. 


SAN JOSE, CAL.—The new owners of the San Jose-Santa Clara 
and Alum Rock electric railways have petitioned the San Jose 
city council for a franchise to change the entire system to a broad 
gauge road. They ask that this franchise be given for fifty years. 
D. F. Hanchett, the president of the company, states that $1,000,000 
will be expended in rebuilding and equipping the road. This work 
will commence as soon as the franchises are granted. 


FAIRMONT, W. VA.—The directors of the Fairmont & Fairview 
Traction Company, which has been formed to build an electric 
railway between Fairmont and Fairview, a town in the Marion 
county oil field, twelve miles distant, have elected the following 
officers: president, E. L. Rutherford, Scottdale, Pa.; vice-president, 
S. L. Dillinger, Baltimore, Md.; secretary, Charles E. Conway, 
Fairmont, W. Va.; treasurer, B. F. Overholt, Scottdale. 


YOUNGSTOWN, OHIO—AIl the surveys for the new Akron- 
Youngstown trolley line have been made at a cost of $17,000, and 
it is now stated authoritatively that the actual work of building the 
new line will be begun in the spring. The line will run from 
Youngstown to Canfield, then to Atwater, from there to Mogadore 
and to Akron. Between Atwater and Mogadore a junction will be 
established and from that point a spur will be run to Canton. 


BUFFALO, N. Y.—The Elmira & Waverly Railroad Company, 
which was incorporated to build an electric road between Elmira 
and Waverly, has passed into the hands of a receiver. When the 
company asked the state railroad commission for a permit to build 
it was found that the papers of the company had not been legally 
drawn. The company then withdrew the application, and the Elmira, 
Corning & Waverly Railroad Company was organized to construct 
the proposed road. Justice Lyon has appointed Joseph A. Powers, 
of Troy, as receiver. Several actions to recover on claims have been 
brought against the company, but Justice Lyon has granted an 
order staying payment, returnable on or before March 6, 1906. 


WORCESTER, MASS.—The incorporators of the Worcester & 
Providence Street Railway Company, which was incorporated by 
the general assembly last winter, held their first meeting in the 
Banigan Building, Providence, recently, the principal business being 
the election of officers and a board of directors. The incorporators 
adopted a set of by-laws and elected the following men to fill offices 
designated: president, Fred C. Hinds, Boston; vice-president, Frank 
W. Tillinghast, Providence; secretary and treasurer, Charles H. 
Wilson, Boston; directors, Frank W. Tillinghast, Providence; 
Horace A. Kimball, Providence; Walter R. Bartlett, Burrillville; 
Fred L. Sayles, Pascoag, and Charles H. Wilson, Elmer L. Weeks 
and Fred. C. Hinds, all of Boston. This new road, as its name indi- 
cates, is to be operated between Providence and Worcester, and is 
for the transportation of both passengers and freight by electric 
cars. 


NORWICH, CT.—The directors of the Norwich, Mystic & 
Westerly Street Railway Company have awarded to the National 
Construction and Equipment Company, of New York, the general 
contract for the construction of a trolley line from Norwich to 
Westerly, R. I. Work will begin at once, and the contractors will 
sublet parts of the contract in order to expedite operations. Work 
is to commence at both Norwich and Westerly. The building of 
the road will cost about $500,000. Sixty-five per cent of the length 
of the road is absolutely straight, and a large part of the line will 
run over private rights of way, thus permitting the operation of cars 
at high speed. In addition to the regular local service the company 
intends to run express cars at a high rate of speed and making close 
connections with trains for Boston, New York and Providence. 
The location of the power station has not yet been decided on 
definitely. 
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ELECTRIC LIGHTING. 


SNOHOMISH, WASH.—The new plant of the Snohomish Elec- 
tric Light Company has been started up. 


SCHUYLERVILLE, N. Y.—The Consolidated Electric Company 
is extending its line from Greenwich to Trionda. 


LYONS, N. Y.—The Lyons board of trustees has granted a fran- 
chise to the Niagara, Lockport & Ontario Power Company. 


ELLENVILLE, N. Y.—The wires of the Poughkeepsie Electric 
Light Company are being extended from Highland to Milton. 


MILLIS, MASS.—The Bdison Electric Illuminating Company 
has assumed control of the Medfield Electric Light and Power 
Company’s business. 


NIAGARA FALLS, N. Y.—Work has been begun on the new 
$100,000 transformer station for the Niagara, Lockport & Ontario 
Power Company near Lockport. 


GLACE BAY, NOVA SCOTIA—The power-house for the electric 
light system of the town of Glace Bay, is now about complete, and 
the new machinery is being installed. 


DAVENPORT, [OWA—The prices for electric street lights agreed 
to by the city council of Davenport are $78 for all-night service, 
and $64 for a moonlight schedule of 2,450 hours. 


FOLSOM, CAL.—The American River Electric Company has a 
large force of men engaged in constructing a power line from Folsom 
to the company’s substation No. 2, located at Salisbury, about six 
miles below Folsom. 


ROCKVILLE, MD.—Rockville is again lighted by electricity. 
The rehabilitation of the lighting plant which was disabled by fire 
several years ago, was completed a short time ago and the town 
has since been lighted. 


DETROIT, MICH.—The annual report of the public lighting 
commission of Detroit for the year ending June 30, 1905, shows 
that that city gets its lights for $59.34 per lamp per year. The 
total investment in the plant has aggregated $1,112,455.40. 


ALMEDA, CAL.—The Almeda city clerk has been instructed by 
the city trustees to advertise for bids for a new 240-kilowatt engine, 
to be installed at the municipal electric light works; also for a 
generator of 384 horse-power, duplicating the present machines, at 
a cost of about $20,000. 


HELENA, MONT.—The Helena Light and Railway Company, 
which was organized in September to take over the properties of 
the Helena Light and Traction Company, is offering $850,000 five 
per cent twenty-year sinking fund gold bonds. This is part of an 
authorized issue of $1,500,000. 


APPLETON, WIS.—A lighting plant is to be installed at Law- 
rence University. The plant will have a capacity of 200 sixteen- 
candle-power lights, and will be entirely independent of the light- 
ing plant of the Wisconsin Traction, Heat, Light and Power Com- 
pany, which now furnishes light at Lawrence. l 


LURAY, VA.—The town council of Shenandoah has closed a 
contract with George C. Morgan, of Chicago, for the installation 
of a waterworks and electric lighting system. The power will be 
obtained from the Shenandoah river, near the town. It is said 
the entire system will not cost more than $25,000. 


FINDLAY, OHIO—Forest and Dunkirk have let contracts for 
lighting the towns with electricity, the former to pay $2,500 per 
year for an all-night service from twenty-nine arc lights. Dunkirk 
will be furnished with twenty-six lights on the moonlight schedule 
for $80 per light per year. The joint power-house will be built 
at Forest. 


LANSING, MICH.—The ordinance granting to W. L. Haag the 
use of the streets of Lansing for the purpose of installing poles 
and wires for furnishing electrical power has been passed by the 
council. A section was added providing that the city shall have 
the right to purchase all of the rights and privileges at the expira- 
tion of the franchise. 


WALLA WALLA, WASH.—Permission has been granted to the 
Umatilla Electric Power Company for right of way for transmis- 
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sion of power through the Weneha forest reserve, and the way is 
now clear for the company to establish a power system and carry 
out its original plans. Over three years ago the company was 
formed for the purpose of developing a power source on the north 
fork of the Umatilla, just above Bingham Springs. 


BUFFALO, N. Y.—The Referendum League, it is stated, will, at 
an early date, have introduced a resolution directing the commis- 
sioner of public works to obey the recent vote of the people in rela- 
tion to a municipal electric light and power plant. The league 
considers the vote sufficiently strong to justify the common council 
in establishing such a plant. . 


PORTLAND, ME.—The Portland Lighting and Power Company 
has practically completed its plans for the construction of a large 
and up-to-date power-house in Portland in the spring to meet the 
demands of a business that has outgrown the two plants that are 
now in use at Woodfords and Great Falls. The company has already 
engaged an architect and engineer to prepare the plans. 


BALTIMORE, MD.—At the annual meeting of the Hamilton 
Water, Light. and Power Company the following officers were 
elected: president, William McCallister; vice-president, A. G. Struven; 
secretary, J. Neidhardt; financial secretary, J. C. Toland; treasurer, 
J. T. Carter; board of directors, William McCallister, A. G. Struven, 
J. Neidhardt, J. C. Toland, J. T. Carter and A. F. Sefton. 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


CHICAGO, ILL.—The Darche Electric Clock Company, of Chi- 
cago, has been incorporated by Frank W. Jansen, A. Y. Jansen and 
C. D. Faheney. The capitai is $40,000. 


ALBANY, N. Y.—The Greenwich Electric Company, of New 
York city, has been incorporated with a capital of $5,000. The 
directors are J. T. Ramsay, W. C. Ward, E. Tobieson, New York. 


NEW YORK, N. Y.—The Intercolonial Trading Company has 
been incorporated by Benjamin Blum, C. L. de Muralt, and A. Blum, 
of New York city. The company is capitalized at $1,000, and will 
deal in electrical goods. . 


SANTA FE, N. M.—The Nash Electrical Supply Company has 
filed incorporation papers, the capital stock being $15,000 and the 
headquarters Albuquerque. The incorporators and directors are 
M. Nash, K. T. Nash and Carl Gilman, of Albuquerque. 


MUNCIE, IND.—The United States Electric Sign Company, 
which has been operating in Westside for several months, has been 
incorporated with a capital stock of $10,000, and the following 
directors: Charles F. Chandler, Sybil Chandler and R. H. Osgoodby. 


NEW YORK, N. Y.—The Oakman Manufacturing Company, New 
York, has been incorporated to manufacture gas and electrical 
apparatus, etc., with a capital of $50,000. The incorporators are: 
J. Fred. Mosby, New York; E. M. Maloney, Brooklyn; A. A. Kelley, 
Montclair, N. J. 


ALBANY, N. Y.—The Franco-American Electric Company, New 
York, has been formed to manufacture machinery, electrical and 
mechanical appliances. The capital is $50,000, and the incorpora- 
tors are: Bernard Braunstein, Hoboken, N. J.; Simon Braunstein, 
Jacques Ochs, both of New York; Andrew H. Hoag, Brooklyn. 


SPRINGFIELD, ILL.—The secretary of state has issued a certi- 
ficate of incorporation to the Central Electric Manufacturing Com- 
pany, of Rock Island. The incorporators are William H. Edwards, 
Gustav Stengel and Henry Tappendorf. The capital stock is $30,000. 
The company will manufacture dry batteries and electrical appli- 
ances of all kinds. 


BUFFALO, N. Y.—A certificate of incorporation of the Babcock 
Dlectric Carriage Company has been filed with the county clerk. 
The company is capitalized at $100,000. It will make, sell and other- 
wise deal in motor vehicles of every sort; its head Office being in 
Buffalo. The directors are: Frank A. Babcock, Frank L. Bapst, 
Harry Yates, Robert B. Adams, Samuel J. Dark, Charles E. Williams 
and Thomas D. Powell, all of Buffalo. The capital stock of the 
concern is to be divided into 1,000 shares of the par value of $100 
each. Each of the directors is credited with one share of the 
stock. The company will start business with a capital of $85,000. 
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NEW INCORPORATIONS. 


BOISE, IDA.—The Idaho Falls Electric and Power Company. 
$125,000. To build a dam across the Snake river two miles above 
the Boise city bridge. 

GUTHRIE, OKLA.—Anadarko & Apache Telephone Company. 
$30,000. Incorporators: H. A. Dyer, O. W. Rovers and W. J. 
Skidmore, of Anadarko. 


GUTHRIE, OKLA.—Farmers’ Cooperative Telephone Company, 


of Geronimo. $25,000. Incorporators: J. L. Porter, L. L. Young 
and Alexander Scruggs. 

COLUMBUS, OHIO—Geauga County Telephone Company, 
Chardon. $10,000. Incorporators: R. C. Crater, W. R. Nutt, A. S. 


Brown, James Nivin, J. T. Daniels. 


RICHMOND, VA.—Courtland Emporia Telephone Company, 
Drewryville. $5,000. Incorporators: D. B. Drewry, president; 
F. P. Pope, secretary and treasurer. 


TRENTON, N. J.—The Parra] Power and Reduction Company, 
Paterson. To build stations for the generation of electrical or 
other power. $500,000. Incorporators: John L. Griggs, Wm. 
Berdan, Harry E. Griggs, Paterson. 


SOUTH BEND, IND.—The St. Joseph Valley Telephone Com- 
pany. To do business in Elkhart, LaPorte, St. Joseph, LaGrange, 
Steuben, Noble, Kosciusko, Marshall and Starke counties, with 
main offices at South Bend. $25,000. Directors: Theodore Thor- 
ward and Jerry Donovan, of South Bend, and Martin E. Crow, of 
Elkhart. 


GUTHRIE, OKLA.—Wichita Mountain Traction Company, with 
headquarters at Roosevelt and Hobart. To build an electric line 
from Roosevelt to Apache, fifty miles, traversing Kiowa, Com- 
manche and Caddo counties. $250,000. Incorporators: W. R. 
McKnight, E. A. Coulter, C. L. Johnson and Guy M. Parker, of Roose- 
velt, and John A. McKeene, of Hobart. 


ENGINEERING SOCIETIES. 


TORONTO BRANCH, AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—At the regular meeting of the Toronto 
branch of the American Institute of Electrical Engineers, held on 
December 8, Mr. R. T. MacKeen read a paper entitled “Multiple 
Operation of Transformers.” On Friday, December 22, the branch 
will hold a meeting at the School of Practical Science, when Mr. 
E. B. Walker will read a paper entitled “The Booster Control of 
Storage Batteries.” 


NEW ENGLAND STREET RAILWAY CLUB—The regular 
monthly meeting of the New England Street Railway Club was 
held at the American House, Boston, on Thursday evening, Novem- 


ber 23, President E. E. Potter presiding. Dinner was served at. 


seven o’clock, followed by a business meeting, several new members 
being elected. This was followed by a paper by Mr. W. S. Bartholo- 
mew, western manager of the Westinghouse Air Brake Company 
and Westinghouse Traction Brake Company, Chicago, on “Air 
Brakes for Electric Cars.” 


NON-RESIDENT LECTURE AT THE UNIVERSITY OF MIN- 
NESOTA—Mr. J. M. S. Waring, Chicago, lll., gave a lecture before 
the senior electrical engineers at the University of Minnesota on 
December 5, upon “Storage Battery Engineering.” Mr. Waring 
outlined the principal uses of the storage battery, discussed the 
methods of operation, described the booster, and the advantages 
of the battery as a central-station auxiliary. As a concrete ex- 
ample of storage-battery engineering, Mr. Waring discussed the 
reasons for the adoption of storage batteries by the elevated rail- 
way companies of Chicago, lll. He followed out, in some detail, 
the method of determining the location and method of handling 
the batteries in these equipments. 


PERSONAL MENTION. 

MR. WILLIAM A. MOYER has been appointed industrial agent 
uf the Delaware & Hudson Company, with headquarters at Albany, 
N. Y. 

MR. F. D. LAWRENCE, president of the F. D. Lawrence Electric 


Company, yisited New York city during the past week, calling on 
many of his old-time friends in the city. 


MR. J. C. ROTHERY, division superintendent of the Interna- 
tional Railway Company at Niagara Falls, N. Y., has resigned. It 
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is expected that N. P. Baker, of Calais, Me., will succeed Mr. 
Rothery as division superintendent. 


MR. H. E. WEBB, it is announced, will retire from the presi- 
dency of the Maryland Telephone Company, and will probably be 
succeeded by Mr. David E. Evans, the vice-president. 


MR. D. C. HEMINGRAY, secretary and treasurer of the Hemin- 
gray Glass Company, Covington, Ky., was a visitor to New York 
city last week. Mr. Hemingray reports prospects very bright for 
a most prosperous business season in 1906. 


MR. GEORGE A. McKINLOCK, president of the Central Electric 
Company, Chicago, Ill, was a visitor to New York city during the 
past week, and spent some time renewing acquaintances and dis- 
charging many business duties in the metropolis. 


MR. GEORGE J. MURPHY, for three years superintendent of 
the Westchester (N. Y.) Electric Railway Company, has been pro- 
moted to the post of superintendent of transportation for the entire 
Union Railway system, with headquarters at West Farms, N. Y. 


MR. S. E. WOLFF, for some time past manager of the Jackson 
(Mich.) Gas Company, has assumed the position of general manager 
of the Saginaw & Bay City Traction and Light Company, upon the 
resignation of Mr. B. C. Cobb. Mr. Cobb retires as general manager, 
although still retaining the position of vice-president of the com- 
bined companies. 


MR. I. A. MCCORMICK has been promoted to the position of 
general superintendent of the electric division of the New York 
Central & Hudson River Railroad. Mr. McCormick has been manager 
of the Harlem line. His jurisdiction is now extended from Mott 
Haven to High Bridge, on the Hudson division, and to Wakefield 
(Woodlawn) on the Harlem division. 


AMONG MANY of the well-known supply men and manufac- 
turers who visited New York city last week, in connection with 
the meeting of the Electrical Supply Dealers,.were Messrs. W. W. 
Low, president of the Electric Appliance Company, Chicago, Ill; 
C. E. Brown, Central Electric Company, Chicago; H. O. Phillips, 
of the Phillips Insulated Wire Company, Pawtucket, R. 1, and 
A. H. Pease, Hartford, Ct. 


MR. J. J. MYER, for several years representative for the 
Columbia Incandescent Lamp Company in Indiana, and who recently 
represented the Sawyer-Man Electric Company in the eastern terri- 
tory, has returned to the Columbia company, and now has charge 
of the company’s business in the state of Texas. Mr. Myer will 
make his headquarters in Dallas, and will look after the Columbia 
company’s interests in Louisiana as well as Texas. 


MR. ARTHUR WILLIAMS, chairman of the committee on pub- 
lic policy of the National Electric Light Association, has begun 
the active work of this committee by sending out a copy of the 
first bulletin of the Anti-Municipal Ownership League. Mr. Will- 
iams called attention to the desirability of adopting special meas- 
ures for the widespread publicity of more correct information than 
is generally obtained on the subject of municipal ownership. 


MR. M. B. STALLMAN has been appointed division manager at 
Norristown (Pa.) for the United Telephone Company to fill the 
vacancy caused by the resignation of H. G. Dechant. Mr. Stallman 
has been in the employ of the company for several years as assistant 
to the division manager. He has recently had charge of the com- 
pany’s business at Pheenixville and Pottstown. Mr. W. Walker, 
formerly wire chief at Norristown, has been advanced to the assist- 
ant manager’s position. 


MR. THOMAS R. MERCEIN, general manager of the Electrical 
Trades’ Exposition Company, was a visitor to New York city 
last week. Mr. Mercein attended the opening of the New York 
Electrical Show at Madison Square Garden. He is making a trip, 
which will include Cincinnati, Cleveland and Buffalo. He reports 
that the outlook is very bright for the electrical show at the 
Coliseum, Chicago, Ill., January 15-27, and that, of the large manu- 
facturers of electrical apparatus, not a single one is missing from 
the list of exhibitors. 


MR. C. REGINALD VAN TRUMP, Wilmington, Del., formerly 
manager of the Wilmington City Electric Company, made a trip 
to New York city recently to consult a specialist regarding the 
possibility of getting back his eyesight, which has been entirely 
lost from some difficulty with the optic nerve. Mr. Van Trump is 
a member of the American Institute of Electrical Engineers and 
the American Society of Mechanical Engineers, and his fine per- 
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sonal qualities have won for him the sympathy and encouragement 
of a wide host of acquaintances. 


MR. W. J. SHERWOOD, chief clerk of the general superintend- 
ent’s office of the Brooklyn Rapid Transit Compauy, has accepted a 
place as assistant to the general manager of the Mexical Electric 
Company. Mr. Sherwood began his railroad work in the office 
of the train despatcher of the New York Central Railroad, about 
twelve years ago. He became connected with the Brooklyn Rapid 
Transit Company in 1895, and has been with that company con- 
tinuously, with the exception of a short period with the Public 
Service Corporation of New Jersey. 


MR. HARRY C. GOLDRICK has accepted a position with the 
Kellogg Switchboard and Supply Company, Chicago, Ill., as salesman, 
to handle the centra)-southern states. Mr. Goldrick was with the 
Independent Telephone Company, of Indianapolis, Ind., for over 
seven years, and has a wide acquaintance in the electrical trade, 
especially among Indiana telephone interests. He has had an ex- 
tensive experience in construction, installation, maintenance and 
operating departments, and his experience in the purchasing depart- 
ment of the Indianapolis Telephone Company fits him for his new 
position with the Kellogg company. Mr. Goldrick is an associate 
member of the American Institute of Electrical Engineers. 


MR. MAX LOEWENTHAL has retired from the Prometheus 
Electric Company to enter the larger field of electric heating 
engineering. Mr. Loewenthal will make a specialty of improving 
the electric heating business of central station companies in large 
cities, and has made his intitial venture with the Edison Electric 

Illuminating Company, of Brooklyn. 
| Mr. Loewenthal was born at Olden- 
burg, a small military town in north- 
ern Germany, on February 22, 1874. 
He received his elementary education 
in his native city, and when thirteen 
> years of age came to the United States 
with his father and family. He at- 
tended the public schools in New York 
city, and although he was not familiar 
with the language of the country, 
forged rapidly to the front. In the 
fall of 1887 he entered the Hebrew 
Technical Institute of New York, and 
graduated from the electrical course 
of that institution in 1890. He became 
laboratory assistant to Mr. George A. 
Hamilton, chief electrician of the 
Western Electric Company, and in 1891 accepted a similar posi- 
tion with the Schuyler Electric Company, Middletown, Ct., under 
Mr. E. R. Knowles. In the early part of 1893 he passed all the 
entrance examinations at Columbia University, earning a scholar- 
ship during the first year which enabled him to go through his 
course without any further tuition fee. He was graduated from 
Columbia University with the degree of electrical engineer in 1897. 
In 1898 he became interested in train lighting, and equipped the first 
tug in New York harbor with an electrical equipment for lighting the 
boat, operated from the propeller shaft. He then associated him- 
self with the late Mr. Max Osterberg in consulting electrical work, 
and in 1901 was one of the organizers of the Prometheus Electric 
Company, becoming secretary and electrical engineer. He has 
developed and received patents on a large variety of electric heat- 
ing and cooking appliances, and was awarded a medal at the St. 
Louis Exposition for his contribution to the electrical heating 
industry. He is an associate member of the American Institute 
of Electrical Engineers, vice-president of the New York Electrical 
Society, a member of the Pi Lambda Phi fraternity and the New 
York Press Club, as well as a number of charitable and fraternal 
organizations. 


MR. MAX LOEWENTHAL. 


ELECTRICAL SECURITIES. 


While the general price movement in the past week’s stock 
market has been decidedly irregular, an upward tendency has 
prevailed, reflecting a net gain in most of the leading issues. 
In addition to the opening of Congress, the very high rate for 
call money which prevailed would seem to act as a check to the 
bull operations. Notwithstanding this there was so much good 
support that, as above noted, the price tendency was distinctly 
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upward. Notwithstanding the last government report concern- 
ing the cotton harvest, making the total crop below the average 
trade estimate, the continued reports of industrial prosperity from 
every quarter kept alive hope that the material difference in 
prices would offset any shortage. A perusal of the stock list will 
show that many industries were the subject of active advances, 
the electrical tractions taking the lead in a number of instances. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 9. 


New York: Closing. 
Brooklyn Rapid Transit...............00-: 851, 
Consolidated Gas........ ccc eee eee neee 177 
General Electric.............. 0 ccc cece ences 184% 
Interborough Rapid Transit............... 211 
Kings County Electric............ ccc ee aee 200 
Manhattan Blevated..............cc cee ecee 163 
Metropolitan Street Railway................ 118% 
New York & New Jersey Telephone........ 156 
Westinghouse Manufacturing Company..... 190 


At the annual meeting of the Metropolitan Street Railway Com- 
pany the retiring directors were reelected, and the board then 
reelected the old officers. The officials of the company state that 
earnings are improving. The completion of the electrification of 
the Dry Dock line within a month is expected to reduce operating 
expenses and bring about an increase in earnings. The electri- 
fication of the First Avenue line will probably be undertaken next. 

At the meeting of the stockholders of the General Electric Com- 
pany on December 5 it was voted to increase the capital stock of 
the company by $11,674,500, consisting of 116,745 shares of the 
par value of $100 each. 

Interborough Rapid Transit directors have declared the regular 
2 per cent dividend, payable January 2, to the holders of the voting 
trust certificates of record December 11. 

The regular quarterly dividend of 1%, per cent will be paid on 
Manhattan Railway stock January 2, 1906. 


Boston: Closing. 
American Telephone and Telegraph......... 134% 
Edison Electric [Jluminating............... 239 
Massachusetts Electric.............ccc ce eee 61% 
New England Telephone.................. 131 


Western Telephone and Telegraph preferred. 91 


For the meeting of the American Telephone and Telegraph Com- 
pany on December 21, the books closed December 13 and will 
reopen December 22. 


Philadelphia: Closing. 
Electric Company of America.............. 11 
Electric Storage Battery common.......... 80 
Electric Storage Battery preferred......... 80 
Philadelphia Electric................20000. 8% 
Philadelphia Rapid Transit................ 33% 
United Gas Improvement.................-. 96% 


Philadelphia Rapid Transit earnings for November are stated 
to be in excess of $100,000, as compared with $94,000 for October, 
$50,000 for August, and $80,000 for July, the first month of the 
present fiscal year. 


Chicago: Closing. 
Chicago Telephone................. ene 137 
Chicago Edison Light..................... 161 
Metropolitan Elevated preferred........... 70 
National Carbon common..............-...:5 TT 
National Carbon preferred................. 117 
Union Traction common................06. 11% 
Union Traction preferred.............-...- 40 


The Oak Park Elevated daily passenger average for November 
was 50,611, an increase of 4,852. | 

The Chicago Telephone Company’s gain in telephones for No- 
vember was 2,372. The total now in use is 140,187. The directors 
of the company have declared the regular quarterly dividend 
of 2% per cent on the stock, payable December 30. Books close 
December 26 and reopen January 2. 

The regular 1 per cent quarterly dividend on South Side 
Elevated Railroad stock is payable December 30. Books close 
December 19 and reopen January 1. 
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; INDUSTRIAL ITEMS. 


THE L. B. ALLEN COMPANY, INCORPORATED, 1335 Columbia 
avenue, Chicago, Ill., is distributing to its patrons a neat blotter 
and a booklet entitled “If You Use Solder.” This emphasizes the 
advantages of the various Allen soldering compounds. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., is calling attention to the 
immense number of telephones it has in stock, and its ability to 
fill large orders for standard telephones immediately. 


J. L. SCHUREMAN & COMPANY, 70-86 West Jackson Boule- 
vard, Chicago, Ill., is distributing its new illustrated bulletins, call- 
ing attention to the standardization of separate switch arrangement 
for mechanically operated passenger elevator controllers. 


THE C. W. HUNT COMPANY, West New Brighton, Staten Island, 
N. Y., in catalogue No. 0510 describes the Hunt automatic railway. 
In addition to the descriptive matter there are illustrations of the 
apparatus and reproductions of views showing a large variety of 
typical installations. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has completed the 1902 edition of electrical appiiances with section 
16, descriptive of indicators, annunciators, train describers, etc. 
Sections 18 and 19 are not to be published as part of its 1902 cata- 
logue, but will be embodied in its 1906 edition. 


THE BOSSERT ELECTRIC CONSTRUCTION COMPANY, Utica, 
N. Y., will be pleased to send its new catalogue giving prices, dimen- 
sions, illustrations and code words relative to its plugged steel 
conduit boxes, “Monitor” conduit bushings, “Erickson” conduit insu- 
lators, flexible conduit bushings, and armored conductor bushings. 


THE G. W. PRICE PUMP COMPANY, 523 Market street, San 
Francisco, Cal., has published a catalogue descriptive of the Price 
centrifugal pumps. These pumps are of various capacities, and 
are used in ail forms of pumping installations. The Price high- 
duty centrifugal pumps for direct-connection to induction motors 
are particularly interesting, and full data will be sent upon request. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, 111., has hit upon a very happy scheme for keeping in the 
minds of its patrons its various state agents. The company supplies 
its state agents with handsome lithographed postal cards bear- 
ing a pertinent illumination and sufficient phraseology to keep before 
the prospective customer the advantages of the Kellogg apparatus. 


THE MACON-EVANS VARNISH COMPANY, Pittsburg, Pa., is 
distributing a folder describing its paraffine insulating paint. This 
material has recently been put upon the market for use on armature 
and field coils. The compound is an air-drying and baking material, 
and possesses the peculiar characteristic of being a good heat con- 
ductor, allowing armatures treated with it to dissipate their heat 
and operate under heavy overloads. 


THE STANDARD PORCELAIN COMPANY, New Cumberland, 
W. Va., has prepared a price list giving dimensions and illustrations 
of its electric porcelain insulators. The company’s works is situ- 
ated on the Ohio river, ten miles below East Liverpool, Ohio. It 
has built a large factory, the main building covering more than two 
acres with a capacity of eleven sixteen-inch kilns. This factory is 
equipped with the latest and most modern machinery. 


THE STERLING ELECTRIC MOTOR COMPANY, Dayton, Ohio, 
announces that the eastern office will be at 143 Liberty street, New 
York city. Mr. J. J. Estabrook and Mr. Allen, formerly consulting 
electrical engineer of the Marine Engine Company, with others, have 
formed a company called the Engineering Specialty Company, which 
wiil have the handling of the Sterling machines in that territory. 
Mr. Estabrook was formerly New York manager for the Holtzer- 
Cahot Electrie Company. A complete stock of machinery will be 
kept in New York for immediate delivery in that territory. 
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THE HOLTZER-CABOT ELECTRIC COMPANY, Brookline, 
Mass., announces that it has decided to discontinue its New York 
office after December 1. The company has been led to take this 
step, believing it to be in the interest of its patrons to deal directly 
with the head office. In fact, the nature of its business, involving 
as it does such a variety of engineering problems, makes direct 
dealing desirable, if not essential. The company feels confident 
that this change will enable it to handle the business more ex- 
peditiously than in the past. All communications should be ad- 
dressed in the future to the Holtzer-Cabot Electric Company, 
Brookline, Mass. 


THE HOLOPHANE GLASS COMPANY, New York city, has pre- 
pared a very valuable handbook of engineering data and catalogue 
of the Holophane system of illumination, comprising Holophane 
globes and Holophane “Pagoda” reflectors. In addition to the 
catalogue information, including a code and prices, there is a large 
amount of technical data detailing the Holophane system of illum- 
ination and explaining the method of distinguishing between class 
A, B and C globes, how to tell pendants from uprights, the absorption 
losses, a chapter on the Holophane system of illumination, on the 
care of Holophane globes, on the manufacture of Holophane globes, 
and on the general subject of illumination. This data book is 
bound in a handsome flexible morocco cover, so arranged that data 
sheets may be inserted at pleasure. 


THE FROST CROSS-ARM AND LUMBER MANUFACTURING 
COMPANY, INCORPORATED, Cleveland, Ohio, has purchased some 
12,000 acres of land and timber of long-leaf yellow pine near Ocala, 
Fla., on the Atlantic Coast Line Railroad. The company is erect- 
ing a new and modern mill at this point, which will have five 
times the capacity of its present plant at Chesterfield, S. C. The 
company will make a specialty of long-leaf, all-heart yellow pine 
cross-arms. It expects to be in a position to accept orders soon 
after the first of the year. It will have but one southern office, 
and this will be located in Florida. Its general offices will prob- 
ably be moved from Cleveland, Ohio, to some point near Philadel- 
phia, Pa. The name of the company will, in all probability, be 
changed to the Lake Yale Lumber Company. 


THE CENTRAL ELECTRIC COMPANY, 207-211 East Jackson 
Boulevard, Chicago, 111., is printing and distributing the 1906 edi- 
tion of its catalogue. This catalogue contains more than 800 pages, 
and is the most complete and valuable book the company has ever 
published. The book is replete with illustrations, and contains much 
valuable information relating to the latest inventions and devices 
known to the science. A new feature of this catalogue is the listing 
of the approximate shipping weights of items, wherever it is pos- 
sible to estimate this. Where freight rates are involved, and the 
purchaser makes frequent shipments, this feature will be of par- 
ticular value. Every article has a code word and a number, and, 
in addition to the weight of the article, the contents of a standard 
package are given. The cipher code enables correspondence to 
be carried on very completely by telegraph. This catalogue is desig- 
nated as No. 24, and the company advises that all those who have 
not received a copy should make an immediate request. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY continues to have an enormous demand for its alternat- 
ing-current motors of the “CCL” type. The favor with which 
these motors have been received has surpassed the expectations of 
the company, and it is a matter of gratification to note their success- 
ful operation, even under the most severe conditions. A large mar- 
ble plant has recently been equipped, and although the motors have 
been operating under overloads and under conditions which require 
the strongest mechanical construction, their operation has been 
very satisfactory. Increase in production and decrease in operating 
costs, as well as absence of the multiplicity of belts, are among the 
features said to have been secured with this installation. The 
company has recently equipped a number of grinders for paper 
mills with alternating-current motors. The question of driving grinders 
by means of electric motors has been agitated for several years, 
but there has always been some question as to the feasibility of the 
scheme. The operation of the grinders installed, however, is stated 
to have been so entirely satisfactory as to leave no question as to 
the practicability of this method of driving. 
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CURRENT ELECTRICAL NEWS 


TELLURIUM. 

In an interesting paper discussing the electrolytic refining 
of copper, which was read recently by Mr. Lawrence Addicks 
before the Franklin Institute, the author says that two of the 
rather troublesome impurities found in anode copper are selenium 
and tellurium. These two elements go into the slimes with the 
precious metals, and must be removed from them when recover- 
ing the latter. Mr. Addicks says that tellurium is an article 
almost without use in the arts, though small amounts are 
employed in medicine. The amount thus disposed of is, how- 
ever, inconsiderable, since the output of a single refinery for one 
day will furnish enough tellurium to stock a large chemical 
supply house for a year. The material is therefore got rid of 
by burning it out, and is thus wasted. It seems a pity that a 
material which could be saved at little expense must thus be 
thrown away entirely. Tellurium, doubtless, has some proper- 
ties which might be valuable, and it would seem worth while for 
the chemist to see if, in some way, it can not be put to use. 
The profits of copper refining lie in the by-products, and here 


is one that is almost entirely thrown away. 


- HIGHER VOLTAGES FOR DIRECT-CURRENT RAILWAY 
OPERATION. 


In an interesting communication, which appears in another 
page of this issue, Mr. Frank J. Sprague comes out as an advo- 
cate for the use of higher voltages in the operation of direct- 
current railway systems. Mr. Sprague takes the stand that 
there is not sufficient reason why we should stop at 600 or 650 
volts—the pressures commonly adopted to-day—and states that 
he is willing to undertake the installation of a direct-current 
system at a voltage of 1,500. 

The need for an increase in voltage, which would thereby 
reduce the cost of the transmission line and diminish the num- 
ber of substations required by a long railway system, has induced 
the electrical manufacturing companies to develop the alternat- 
ing-current, single-phase motor. The designers of this machine 
have endeavored to retain the simplicity of the direct-current 
system, yet at the same time, by the means of higher voltage 
applied to the trolley lines, reduce the cost of copper and of sub- 
stations. ‘They have, however, because of the limitations of 
design, been forced to add a static transformer to the car equip- 
ment. Now Mr. Sprague says that he is confident that he can 
operate a direct-current system at such an increase in voltage 
as to obtain a large part of the advantages going therewith, 
without being handicapped by any of the disadvantages which 
still adhere to the alternating-current motor. For twenty years 
Mr. Sprague has been a firm believer of the simple direct-current 
series motor system. He still believes that it is the best yet 
devised, and now asserts that with certain desirable improve- 
ments, which are feasible, the system can be adapted to meet 


the requirements of long-distance lines. 


Mr. Sprague in his letter does not indicate the method to 
be used in applying this higher voltage. It is conceivable that 
he might have in mind series operation of motor equipment. 
With a two-motor equipment used in this way, the advantages 
of series-parallel operation would be lost; but a road requiring 
such an increase in voltage would probably be of the inter- 
In this 
The 
motors would then have to operate at about twenty per cent 


urban type, using possibly a four-motor equipment. 
case the series-parallel operation could be used effectively. 
increase in voltage only. This arrangement would be advan- 
tageous, since the motors could be changed over into parallel 
operation for running through cities where it is probable con- 
siderable difħculty would be met in raising the voltage from that 
now used to the figure suggested. 

Another solution of this problem of increasing the direct- 
current voltage was hinted at by Dr. R. B. Owens, of Montreal, 
Canada, at the recent meeting of the American Institute of Elec- 
Dr. Owens said that he understood that the 
manufacturers of electrical apparatus are ready to furnish 


trical Engineers. 
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rotary converters for 1,000, 1,500 or even 2,000 volts, and that 
this highest figure did not necessarily seem to be the limit. They 
are also prepared to construct railway motors for operating 
at these voltages, these being of the two-pole type, in which the 
frequency can be kept down and satisfactory commutation 
obtained. This, he said, was the answer of the direct-current 


svstem to the new alternating-current systems. 


We are inured to startling announcements in the electric- 


railway field, vet this new proposal will undoubtedly surprise 
many. It is evident that the direct-current motor still has 
staunch friends who are prepared to carry the fight to a finish. 
It seems strange that in an industry which has developed so 
rapidly as the electric railway that a voltage set in 1886 should 
remain the standard for twenty years. 

POWER TRANSMISSION ON A MAGNIFICENT SCALE. 

Frequent references have been made of late to the possi- 
bility of developing the Victoria falls on the Zambesi river, 
and applying the power thus obtained in the mines of the 
Rand. The power at present used in these mines is approxi- 
mately 100,000 horse-power, while that which can be obtained 
at the falls is several times this amount. Moreover, the topog- 
raphy of the falls resembles somewhat that of Niagara falls. 
The river plunges over a steep cliff, where the crest is broken 
by a number of islands, falls into a deep gorge running nearly 
parallel with the face of the fall, and then is carried off 
A suitable site 
for a power-house can be found or made near the foot of the 
fall, or located above the fall. 
employed at Niagara falls could be adopted without doubt of 


as a swift torrent running between high cliffs. 
Either of the two plans now 


success. 

The whole stumbling block, however, in this development 
lies in the fact that there is no probability—for a long time, at 
least—of establishing large consumers of power near the falls; 
hut more unfortunate even than this is the distance of the falls 
from the point where it is proposed to transmit power. It will 
be remembered that, although the original intention at Niagara 
falls was to transmit the power over fairly long distances to 
industrial centres, the bulk of this power is at the present 
time utilized at the falls. That which is transmitted to a dis- 
tance is comparatively small, but as the new plants go into opera- 
Victoria 
falls, on the other hand, practically all of the power would have 


tion it will, of course, increase considerably. At 


to be transmitted some 700 miles—a distance of transmission 
far greater than any at present in existence. 

To transmit power this distance, with commercial success, 
seems at the present time almost impossible. No voltage now 
employed commercially would be high enough to reduce the 
cost of the line to a figure which would not cripple the under- 
If, on the other hand, it is attempted to 


keep the cost of the line down by the use of high voltages, the 


taking altogether. 


engineers will have to go at once to a voltage so much higher 
than that which we have been able to use successfully to-day 
that the engineering difficulties would be very considerable; in 
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fact, they would seem to be almost insurmountable in the pres- 
ent state of the art. No one expects the voltages naw in use to 
remain the maximum commercially possible; but few can con- 
template doubling or tripling our present voltages at one step 
without some doubts as to the possibility of doing so safely. 

In a paper read before the American Institute of Electrical 
Enginecrs some time since, Mr. Ralph D. Mershon took up the 
question of the possible limit of long-distance transmission, and 
his gencral conclusion was that it would be feasible to trans- 
mit two or three hundred thousand kilowatts about 500 miles. 
This was held to be the limiting distance for the present out- 
look, and with a less power delivery the plan would hardly be 


feasible. Yet the plan discussed for Victoria falls contemplates 


transmitting power some 700 miles to a point where the total 
Either 
higher voltages will be necessary than those suggested by 


amount in use to-day is only 100,000 horse-power. 


Mr. Mershon, and they were far beyond present practice, or some 
plan of transmission other than the three-phase must be adopted. 

Thyee-phase power transmission has been so successful in 
Yet 
there is another system apparently in successful operation in 


this country that no other system would be thought of. 


Europe. There are there two high-voltage, direct-current trans- 
mission lines, one operating at about 30,000 volts. Iow suc- 
cessful these systems have heen we do not know, but they seein, 
at least, to have impressed the engineers who are considering the 
The 


advantages claimed for this system are that a higher voltage 


Victoria falls development, as they have recommended it. 


may be used, since this is determined by the strain upon the 
insulation. With a direct-current system the effective voltage 
would be equal to the maximum of the alternating-current sys- 
tem, the line of the direct-current system, consisting at most 
of but two conductors, will be simpler than the three-phase line; 
and it is easier to maintain a constant current at the generat- 
ing station than a constant voltage at the point of distribution. 
Another advantage of this system is the simplification of the 
switchboard requirements; in fact, the switchboard is prac- 
tically eliminated, leaving only one switch at each generator. 


The 


plan calls for the operation in series of a large number of 


The disadvantages, however, are not inconsiderable. 


direct-current units, and there must be at the receiving point 
a similar arrangement of direct-current motors. This arrange- 
ment of apparatus we, in this country, have endeavored to get 
away from. It used to be common in the old days of arc light- 
ing—at least at the generator—but the series motor running on 
such a system never obtained any substantial footing. 

We will wait, with much interest, for further developments 
of this stupendous undertaking. There is no doubt that these 
great falls will be utilized some day, but the conditions at pres- 
ent do not seem to be altogether favorable. In an address deliv- 
ered last summer before the British Association, Mr. Robert 
Hammond proposed erecting a large gencrating station near the 
mines of the Rand, and from this supplying the wants of these 
mines. This, it is estimated, could be done, and power sold for 
less than one and one-half cents per kilowatt-hour with a satis- 


factory profit. ‘The Victoria falls plan would have to make a 
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better showing than this to offset the risk which would neces- 
sarily be involved in such an undertaking. | 

It is somewhat interesting to note the advocacy of a direct- 
current system for this great power transmission scheme by 
European engineers. Practically all American engineers would 
unite in recommending the three-phase system; but in railway 
work we have adhered tenaciously, until within the last year 
or so, to the direct-current system, while Europe has gone ahead 
with the three-phase. 


THE ELECTIVE SYSTEM IN TECHNICAL EDUCATION. 
It is a well-known fact that technical education, as at pres- 
ent given, is somewhat narrow and restricted. Not infrequently 


this is pointed out in public addresses, and the advantages of 
a broader training is emphasized. In a recent address delivered 
on founder’s day at the Thomas S. Clarkson School of Tech- 
nology, Mr. John C. Wait mentioned this condition, and sug- 
gested that the student just beginning his course should use 
some judgment, and not take up work for which he has no par- 
ticular taste. Mr. Wait said that he was not advising that 
the lazy student be allowed to escape the drill of a mathematical 
course, but he thought that time devoted to work for which the 
student has no great liking was largely wasted. 

No one knows better than the instructor in a technical course 
of the narrowness and limitations of his work. He knows the 
disadvantages, and he knows how his students are handicapped 
after graduation; but he has a problem to meet which it seems 
few not actually engaged in teaching appreciate. He takes 
a man from a high school, and in four years must give him a 
good foundation for an engineering profession ; and it is required 
not only that the graduate shall have training, but he must 
To do this, about 
three-fourths of the man’s time is required for preparatory and 


also acquire some engineering knowledge. 


general studies, and in the remaining fourth it is necessary to 
acquire as much training and knowledge as the average student 
can absorb. The preparation which is essential for this part 
of the student’s work takes practically all of his time during 
his first and second years at college, about half of his time 
in the third year, and some time during his fourth year. Under 
such conditions no time seems available for studies not bearing 
directly on the man’s work; in fact, a good deal of preliminary 
training which would be desirable is unavoidably omitted. 
Nevertheless, it is customary to require students in technical 
courses to take some non-technical subjects. This is done even 
at the expense of his principal subject. Courses as they are 
now laid down are compromises. Probably no instructor is 
entirely satisfied with the one which his institution offers. 

To the plan of allowing the student to elect his work there 
are some serious objections. The principal one is the fact that 
the work of any one year is merely preliminary to the year fol- 
lowing, and can not be omitted if the student is to go on with 
his course. Another objection, which is possibly less serious 
from the student's standpoint, but which would produce endless 
confusion in the work of the institution, is the inability of a 
student to say beforehand whether any particular course would 


be interesting to him or not. He can only judge from the 
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opinions expressed by former students in that course, for 
it is unquestionably impractical to allow a man to sample 
a course for a week or two, and then change over. It is 
desirable that a student should enjoy his work, but it is evident 
that if he be allowed to dabble in many lines of instruction that 
he will gain a smattering of information scattered over various 
branches of knowledge, but he will not acquire that training of 
the mind so essential for any logical thought; and, moreover, 
his knowledge will be, in general, so superficial that it will be 
of but little value to him, and probably dangerous to those who 
may employ him. 

It has been suggested by some conversant with the difficul- 
ties of offering an ideal technical course that at least six 
years be given to this work. Mr. Wait says that if the young 
man accepts his parents’ support. until he is twenty-four or 
twenty-six years of age that his ideal life will be shortened by 
a decade. The age of the graduate of a technical course is gen- 
erally about twenty years. The work laid out for him in his 
course is usually sufficient to require eight hours of applied 
effort a day. Obviously, if he is to do justice to his studies he 
The 


courses now offered at technical schools are not ideal—that 


can not be expected to support himself at the same time. 


would be too much to expect; but they represent the experience 
of teachers, and of engineers as well, acquired during the past 
thirty years. 


ELECTROTHERAPEUTICS. 

An interesting address was delivered recently in London by 
Dr. H. Lewis Jones on “Some New Lines of Work in Electro- 
therapeutics.” A brief abstract of the more important points 
brought out in this address appears on another page of this 
issue. Dr. Jones has employed electric current for introducing, 
by means of electrolytic action, drugs into the system. The 
method, it is said, is better than other methods now in use, as 
it carries the drug further and gives a better distribution. It 
has been used, with apparent success, for treating ulcers when 
other methods have failed. Dr. Jones has great hopes for this 
treatment, as it seems to accomplish what has hitherto been 
impossible. 

One point brought out in the lecture is well worthy of repeti- 
tion, yet it is one which to-day receives little attention from 
a large group of people. Dr. Jones said: “Electrotherapeutics 
could not thrive so long as it served mainly as a useful adjunct or 
accessory to other methods of treatment, but it has now made 
many forward strides and is becoming able to take a leading part 
in the treatment of many morbid states. If any method of 
treatment is to command the general attention of the medical 
profession, it must be able to render services which are superior 
to any which can be had from already tried and older methods; 
and, further, it should apply to conditions of disease in which 
relief is urgently needed.” 

In other words, an electrical treatment, to be acceptable, 
must, on account of the apparatus required, do more than simpler 
methods to justify itself; and the need at present is for methods 
of treating successfully diseases which have heretofore resisted 
all other means. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY 0. JONES. 
CHAPTER X1II.—(Concluded). 


THIS IS NOT A TRANSMUTATION OF THE 
ELEMENTS. 


Since the discovery referred to above 
was made, there has been so much written 
about the “Transmutation of the ele- 
ments having been effected,” the “Dream 
of the alchemist realized,” etc., that a para- 
graph on this subject seems highly desir- 
able. 

From some of the statements on this 
subject that have appeared, any one un- 
familiar with the subject might conclude 
that we are now able to effect the recipro- 
cal transformations of practically any 
elementary substances almost ad libitum. 
We are no more able to effect such trans- 
formations to-day than they were a thou- 
sand years ago, nor has such a transfor- 
mation ever been effected by any man of 
science. 

It appears to the writer to be one thing 
to discover an unstable system in nature, 
even if it corresponds to our definition 
of chemical element, which is spontane- 
ously undergoing changes that are largely 
unaffected even by the most extreme arti- 
ficial conditions that we can bring to 
bear upon it, and giving rise to another 
elementary substance as one of its decom- 
position products; and an entirely differ- 
ent thing to effect the transformation of a 
stable element into another elementary 
substance by purely artificial means. 

By showing that helium is one 
of the decomposition products of radium, 
it has been shown that the process first de- 
scribed does actually take place, at least 
in the case of one substance. The second 
transformation still remains to be effected. 

In calling attention to the above dis- 
tinction, no attempt is made to belittle 
the magnificence of the discovery of the 
spontaneous formation of helium from 
radium, which, when we consider the 
difficulties involved in working with such 
small quantities of substances, is to be 
placed among the great achievements of 
modern science, and could not have been 
accomplished by a man of less experi- 
mental skill than that possessed by Sir 
William Ramsay. 

The sole object is to warn the reader 
against any sensational and unscientific lit- 
erature that may have been produced upon 
this very point, which is as harmful to 
the development of scientific thought, as 
it is detrimental to the dissemination of 
trath. 
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FURTHER EXPERIMENTS ON THE PRODCC- 
TION OF HELIUM FROM RADIUM. 

It is obvious that such an epoch-mak- 
ing discovery as that described above, 
would be subjected to the closest scrutiny, 
even when announced by such a distin- 
guished authority as Ramsay. The first 
question that would occur to any one, is 
this, could the helium that appeared with 
the emanation have been occluded in the 
radium salt, and set free when the emana- 
tion was separated from the salt? This 
is, of course, a fair question to ask, but 
the answer was furnished by Ramsay 
himself. The salt of radium was heated 
in contact with a vacuum pump for a 
long time, so that any gas occluded in 
the radium salt must have been set free. 
When the salt of radium thus treated 
was allowed to stand until the emanation 
was formed, and this emanation then 
driven off and collected in a sparking 
tube, the presence of helium lines mani- 
fested themselves after a few days. 

One fact, as has doubtless already been 
noted, in connection with the appearance 
of helium lines in the emanation of it- 
self argues strongly against any helium 
having been occluded in the radium salt, 
and then set free when the salt was dis- 
solved in water. The emanation freshly 
distilled from the radium salt, showed 
no trace of the helium spectrum. The 
spectrum of helium appeared only after 
the emanation had stood for some time. 
If the helium was really occluded in the 
radium salt, its spectrum should have 
manifested itself as soon as it was driven 
over into the Pliicker tube. The fact 
that it did not, but appeared after 
the tube containing the emanation had 
stood for a time, is a strong argument in 
favor of the helium having been produced 
by some change taking place in the eman- 
ation itself. 

An even more crucial test, if possible, 
of the occlusion theory to account for 
the helium was made by Curie, Dewar and 
Demarcay. Four hundred milligrammes 
of radium bromide were dried and placed 
in a small glass vessel. This was cqn- 
nected with a small Geisler tube, and 
the whole system exhausted. The degree 
of the exhaustion was registered on a 
monometer. During the three months 
that the bromide was contained in the 
exhausted glass vessel, gas was continu- 
ally being given off. This gas was found 
spectroscopically to be hydrogen, pro- 
duced probably by the decomposition of 
traces of moisture in the salt by the ra- 
dium. 

The radium bromide was now trans- 
ferred to a small quartz vessel, which was 
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then exhausted. It was heated until the 
bromide fused. The gases that were 
given off during the heating were 
passed through U-tubes plunged in liquid 
air. This condensed the emanation and 
any of the less volatile gases. During the 
heating some nitrogen gas was given off, 
having been occluded in the salt. The 
quartz vessel containing the radium bro- 
mide from which all occluded gases had 
now obviously been removed, was sealed 
up by means of an oxyhydrogen blowpipe. 

After the tube had been closed twenty 
days, Deslandres studied its contents 
spectroscopically. The gas in the tube 
gave now the entire spectrum of helium. 

The result of this investigation was to 
confirm in every respect the conclusion 
previously reached by Ramsay. Helium 
is formed as the result of some change 
going on in the radium, or in the emana- 
tion from the radium. 

RELATION BETWEEN THE EMANATION AND 
HELIUM. 

Having shown that the helium which 
appeared in the sparking tube along with 
the emanation, was not occluded in the salt 
of radium from which the emanation was 
obtained, the next question that was 
raised is, what relation does the helium 
bear to the emanation from which it is 
produced? It was easy to show in a num- 
ber of ways that the emanation itself is 
not helium. The spectrum that first ap- 
peared when the emanation was collected 
in the sparking tube was -not that of 
helium at all, but was an entirely new 
spectrum not corresponding to that of 
any known substance. As we have seen, 
the helium lines appeared only after the 
emanation had stood for a time. Again, 
the emanation is radioactive, giving off 
a particles. Helium does not give off 
such particles, and, indeed, is not radio- 
active at all. 

Further, the emanation is condensed by 
passing through a tube surrounded by 
liquid air, while helium can not be con- 
densed to a liquid even at the tempera- 
ture of liquid hydrogen—helium being 
the one gas that has thus far not been 
converted into a liquid. 

Helium is the lightest gas known next 
to hydrogen, its atomic weight being four, 
and the molecule monatomic. The ema- 
nation on the other hand has a molecular 
weight of about 100, as we have seen 
from diffusion experiments. 

The emanation is, then, fundamentally 
different from helium in all of its proper- 
ties, and yet helium is produced from it as 
is shown by spectrum analysis. A theory 
to account for the production of helium 
from the emanation should be mentioned, 
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even if it is insufficient, as it will be en- 
countered in the literature. 

It has been suggested that radium is 
not a chemical element, but a compound 
of helium with some, presumably unknown 
element. The helium that was produced 
from radium was the result of the break- 
ing down of this compound. There are 
a number of reasons why this theory is 
insufficient. In the first place, radium 
has all the properties of a chemical ele- 
ment—including a well-defined spectrum. 
Again, such a theory would not account 
for the radioactivity of radium, nor for 
the amount of heat energy that is being 
liberated by it. 

To explain the properties of this re- 
markable substance, a theory along en- 
tirely new lines, as we shall see, is nec- 
essary. 

CHAPTER XIV. 
INDUCED RADIOACTIVITY. 


It was discovered by the Curies that 
substances in general, that were left for 
some time in the presence of radium salts, 
became radioactive. This was the case 
when the substances in question were pro- 
tected from any dust of the radium salt. 
This phenomenon: was named by the 
Curies “Induced radioactivity.” 

This property of rendering substances 
in the neighborhood radioactive is not 
limited to radium. Rutherford found 
that salts of thorium have the same 
property, and Debierne showed that 
actinium had the power of inducing 
radioactivity to a very high degree. 

The Curies studied this property of 
radioactive substances in the following 
manner. They used a closed vessel into 
which the radioactive substance and the 
substances on which radioactivity was to 
be induced, were placed. Under these 
conditions, as would be expected, more 
marked effects were produced as well as 
more regular results obtained. 

The active substance was placed in a 
small glass vessel open at the top, which 
was suspended in the centre of an in- 
closed space. Pieces of such widely dif- 
ferent substances as glass, hard rubber, 
paraffin wax, aluminium, copper and lead, 
having, however, the same surface, were 
inclosed in the space along with the 
radium salt. It was found that all of 
these substances became radioactive, and 
were radioactive to just exactly the same 
extent when the free surfaces were the 
same. 

To test whether the induced radio- 
activity was caused by the radiations fall- 
ing directly upon the plate, a thick lead 
screen was placed in the inclosed space, 
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to one side of the vessel containing the 
radium salt; and behind this screen was 
placed a piece of metal, having the same 
surface as the other objects in the inclosed 
space. It was found thet this substance, 
thus protected from the radiations given 
out by the active salt, became just 
as radioactive as the other substances 
having the same surface, exposed to the 
direct action of the radiations. 

The further interesting experiment was 
tried, of closing the vessel containing the 
radioactive substance. When the vessel 
was closed it was found that none of the 
substances became radioactive. By 
closing the vessel then, the power of the 
radioactive substance to induce radio- 
activity in other substances was lost. It 
was found that the induced activity was 
more intense and more regular if the 
active substance was in solution than if 
it was in the solid state. 

Water itself becomes radioactive if 
allowed to stand in a closed vessel along 
with some salt of radium. 

Certain substances, such as glass, paper, 
and especially zinc sulphide became 
fluorescent under the same conditions as 
those to which the above-named sub- 
stances were subjected. When the induced 
radioactivity of these fluorescent substan- 


ces is measured, it is found to be the same — 


as the induced radioactivity of other non- 
fluorescent substances, subjected to the 
same exciting cause. The production of 
fluorescence in such substances, then, 
neither increases nor diminishes the ex- 
cited radioactivity produced in them. 

The Curies also established the follow- 
ing facts. If a given object is exposed 
to a radioactive substance in a closed 
vessel, the induced radioactivity in the 
object increases with the time of the ex- 
posure, until a certain definite maximum 
value is reached. This maximum value 
is independent of the nature of the gas 
that fills the vessel containing the active 
substance, and the substance in which 
radioactivity is to be induced; and is de- 
pendent, for a given arrangement of the 
apparatus, only upon the amount of the 
active substance’ present in solution in 
the confined space. 

INDUCED RADIOACTIVITY PRODUCED BY THE 
_ EMANATION. 

It has already been shown that the in- 
duced activity is not due to the radia- 
tions from the radioactive substances, 
since when the radiations are cut off from 
an object by a thick lead screen, this 
object still becomes radioactive if con- 
tained in a closed vessel with the radio- 
active substance. It has also been shown 
that if the vessel containing the radio- 
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active substance is completely closed, the 
radioactive substance in the vessel does not 
excite radioactivity in objects around it. 

This would strongly indicate that the 
excitent of radioactivity must be some- 
thing analogous in properties to a gas, 
since it is so readily cut off, and since 
it can pass around a screen and induce 
radioactivity in an object placed behind 
the screen just as if the screen was not 
present. 

The only substance given off from such 
radioactive bodies as thorium, actinium 
and radium, which has the properties of 
a gas, is the emanation; and we would 
expect that the induced or excited radio- 
activity was caused by the emanation. 

This supposition was greatly strength- 
ened by the fact that only those substances 
that produce an emanation, have the 
power of exciting radioactivity in non- 
radioactive substances. 

This view that the induced radio- 
activity was caused by the emanation we 
owe to Rutherford, who furnished a num- 
ber of lines of evidence for his theory. 
He showed that when the emanation 
from radium was cut off, the radium lost 
its power of inducing radioactivity in 
other substances. He also showed that 
the induced radioactivity was propor- 
tional to the emanating power of the sub- 
stance inducing 1t. The amount of the 
emanation present was measured by its 
power to ionize a gas and thus render it 
a conductor. When this was compared 
at different intervals with the radio- 
activity produced, it was found that the 
two are proportional, to within the limits 
of experimental error. 


INDUCED RADIOACTIVITY UNDERGOES 
DECAY. 


We have seen that the radioactivity of 
the emanation itself undergoes decay. 
Since the emanation is the cause of the 
induced radioactivity, we would naturally 
expect that the induced radioactivity 
itself would decay with time, and such is 
the fact. | 

If a body is subjected for a consider- 
able time to the emanation from thorium, 
and then removed, the excited radio- 
activity decays regularly, reaching half of 
its initial value, according to Rutherford, 
in about eleven hours. The rate of the 
decay of the induced radioactivity, like 
so many other properties of radioactive 
substances, is apparently independent of 
many of the conditions to which it is sub- 
jected. If the body rendered radioactive 
is subjected to the emanation from 
thorium for only a short time, and then 
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removed, a new phenomenon manifests 
itself. The induced activity, instead of 
beginning to decay as soon as the radio- 
active substance is removed, at first in- 
creases in intensity, and may increase 
after a few hours to several times tts 
initial intensity. This increase is masked 
when the body has been exposed for a 
long time to the emanation, by the decay 
of the initial radioactivity, which more 
than compensates for it; and the result 
ig an apparent decrease in the induced 
radioactivity from the beginning. The 
importance of this fact will appear later 
when we come to consider the theories 
that have been advanced to account for 
radioactivity and the accompanying phe- 
nomena. 

The induced radioactivity produced by 
the emanation from radium decayed 
much more rapidly than that produced 
by the emanation from thorium. It 
undergoes changes somewhat analogous 
to those already considered, decaying to 
half-value in a few minutes. 

We should naturally like to know 
whether this decay continues to the limit. 
Do the bodies once rendered radioactive 
by the emanation from naturally radio- 
active substances quickly become com- 
pletely non-radioactive again? This in- 
formation has been furnished, at least in 
part, by the Curies. They found that the 
induced activity produced by radium di- 
minished to half-value in a few minutes, 
but a small, residual activity persisted 


for almost an indefinite time. 
(To be continued.) 
TDT 


The Chicago Electrical Show. 


Arrangements are being perfected for 
special features for the opening night 
of the Chicago, Ill., electrical show, which 
will run in the Coliseum from January 
15 to January 27. It is announced that 
space has been contracted for by seventy- 
five of the largest electrical concerns in 
the country. 

Manager Thomas R. Mercein states that 
the De Forest Wireless Telegraph Com- 
pany will establish a temporary station 
in the Coliseum to demonstrate the prac- 
ticabihty of wireless telegraph service, 
accepting commercial business from Chi- 
cago to Kansas City, St. Louis and New 
York city. 

Various teluphone companies through- 
out the country will make exhibits, the 
following companies having contracted for 
space: Swedish-American Telephone Com- 
pany, Automatic Telephone Company, 
Chicago Telephone Company and Ameri- 
can Telephone and Telegraph Company. 

During the exhibition there will be three 
conventions at the Coliseum: the North- 
western Electrical Association, the Elec- 
trical NSalesmen’s Association and the 
Credit Men’s Association of the Electrical 
Trades. 
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A New and Higher Standard of 
Direct-Current Operation. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

The hope of extended electric equip- 
ment and operation on the main lines of 
trunk railways, as distinguished from 
special problems such as terminals, tun- 
nels and congested sections, lies not alone 
in the possibility of increased traffic or 
economy of operation, but in such limita- 
tion of capital investment as will keep 
the burden of interest account measurably 
below the savings effected. 

A vital element in this investment is of 
course that relating to substations and 
conductors. As to the latter, it is evi- 
dent that greatly increased potentials are 
necessary to keep down their size, or with 
any given cost of conductor per mile to 
increase the distance between substations, 
with resultant less aggregate investment 
in them and higher economy in operation. 
These are common requirements, no matter 
whether alternating or direct currents are 
used. The bearing of the increase of 
potential upon the problem is quite evi- 
dent from a consideration of the following 
general facts: when the traffic increases 
directly as the mileage the distance be- 
tween substations, with any given loss and 
size of working conductor, will increase 
directly as the increase of working poten- 
tial; on the other hand, so long as the 
train load between substations is not in- 
creased, this distance will increase as the 
square of the potential; but taking the 
average of service conditions on a trunk 
line, the allowable increase in substation 
distance will lie between these extremes. 
To illustrate: doubling the working poten- 
tial would probably on an average allow 
trebling the substation distances, and treb- 
ling the potential would very likely allow 
an increase to, say, five times in distance. 

To meet the various economic require- 
ments, and proceeding on the assumption 
that 500 to 600 volts is the limiting stand- 
ard for direct-current operation, the prin- 
cipal energies of many engineers and 
manufacturing companies have of late 
been devoted to operation by alternating 
currents, with varying degrees of success, 
as applied to railroads, with the abandon- 
ment of third-rail construction and adop- 
tion of a special type of overhead contact. 
These developments have resulted in a 
variety of designs for both polyphase and 
single-phase motors, and considerable di- 
vergence in views as to potentials, fre- 
quency, and mode of construction and 
operation where the single-phase has been 
adopted. 

It is not my purpose at present to enter 
into a discussion as to the comparative 
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merits of the various systems, all of which 
have their field of usefulness. I have long 
advocated, and am keenly alive to the eco- 
nomic bearing of increased potentials, 
however obtained, but also mindful of cer- 
tain practical features which must be 
considered in connection with them. I 
believe, however, that where alternating- 
current motor operation with overhead 
construction is adopted, there is little 
reason for halting at any moderate limit, 
but that such potential should be used 
as may be necessary, all things considered, 
to get a reasonablv full measure of the 
possible economy of investment. 

On the other hand, I have frequently 
pointed out that the limits of direct-cur- 
rent operation are by no means reached, 
and that five or six hundred volts was an 
arbitrary standard which present possi- 
bilities in construction of apparatus no 
longer warranted maintaining when leav- 
ing the field of tramways to take up the 
consideration of trunk-line applications. 

The time has now come, I think, in 
view of the developments which are taking 
place on the terminals of the roads enter- 
ing New York city, the interest which 
railway officials are taking in the subject, 
and especially because of the various 
claims which are from time to time made, 
when equipment engineers, in consider- 
ing the practical application of electricity 
to the more serious problems of railway 
operation, shall have as a choice the possi- 
bilities of higher limits in direct-current 
as well as in alternating-current opera- 
tion. 

To that end I beg therefore to announce 
that if in any case, after considering the 
various kinds of equipment possible, it 
should seem from an analysis of all ele- 
ments entering into the problem that a 
comparatively high-potential direct-cur- 
rent equipment would produce the best 
net results, J am prepared to engineer and 
carry to a successful conclusion a direct- 
current installation at a working pressure. 
even on a third rail, of not less than 1,500 
volts, which is at least two and a half 
times that ordinarily used. 

I believe that it may be admitted that, 
although oftentimes having taken a some- 
what radical and advanced position in elec- 
tric railway matters, I have never made a 
public proposal which I have not been ready 
when called upon to carry out, and should 
conditions arise warranting an equipment 
such as is proposed, I purpose to establish 
a new and necessary comparative stand- 
ard in equipment possibilities. And I 
venture further to affirm that 1,500 volts 
ig not the limit of practical direct-current 


operation. FRANK J. SPRAGUE. 
New York, December 14. 
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DESTRUCTORS AND THEIR BY- 
PRODUCTS.: 


BY F. L. WATSON. 


With regard to the construction of de- 
structors themselves, the various designs 
differ principally in the methods of feed- 
ing, the methods of taking off the gases 
of combustion and the methods of ap- 
plying forced draught to the furnaces. 
The simplest and most primitive method 
of feeding is the “front feed.” In this 
system the furnace has only one door, 
into which the refuse is thrown by the 
shovel, and from which the clinker is 
withdrawn when necessary. This system 
is very suitable and convenient for small 
plants, where the cost of labor is of no 
great importance, and it has had a very 
considerable vogue, even for large plants, 
in cases where high steam raising results 
have been considered more important than 
cost of labor or other considerations. 
This system lends itself readily to the 
“spoon-feeding” of a furnace, which, in 
the case of coal-fired boilers as well as 
of destructors, is productive of a maxi- 
mum rate of evaporation, but not neces- 
sarily of final economy. The “front-feed” 
system has the disadvantage that the un- 
burnt refuse and the clinker have to be 
dealt with on the same floor, and there is 
always a risk of getting the two articles 
mixed up. 

The “back-feed” system has been ap- 
plied in many successful installations and 
has been adopted by various makers. It 
appears to me to possess every advantage 
which may be claimed for the “front- 
feed” system, and some additional advan- 
tages. In the ‘“back-feed” system the 
refuse is stored in a convenient bin, which 
may, if desired, be enclosed to form a 
hopper, at the back of the cells away 
from the heat of the furnaces, and at a 
level which may be most conveniently 
arranged for easy charging. The refuse 
is thrown into the furnace by the back 
door, and the clinker is withdrawn from 
the front. The grate and drying hearth 
may be conveniently sloped so as to fa- 
cilitate both the charging and clinkering 
operations. It will also be apparent that 
the height of cill convenient for throw- 
ing refuse in is not the same as the height 
most convenient for drawing clinker out. 
With “front-feed” cells a compromise has 
to be arrived at, but with “back-feed”’ 
cells the cills of charging doors and clink- 
ering doors may each be fixed at the most 

1 Abstract of a paper read before the Leeds local 


section of the Institution of Electrical Engineers, 
November 88, Electrician, London. 
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convenient height above the respective 
floors. 

The “top-feed” system is also one which 
has enjoyed and still enjoys a very large 
measure of popularity, and has been 
adopted with more or less success by, I 
think, all the different makers of de- 
structors. In the most usual form of 
“top-feed” destructors a floor is provided 
on the top of the furnaces on which the 
refuse is tipped, and feed holes of various 
forms are arranged so that the refuse can 
be pushed or shoveled by hand into the 
furnace. ‘“Top-feed” furnaces are fre- 
quently arranged “back-to-back,” or in 
double rows, thus economizing space and 
keeping the whole plant more compact. 
The charging koles are sometimes closed 
by lids, and sometimes by packing the 
refuse into the feed holes, whose form is 
arranged to permit of this being done. 

It will be observed that in all these 
methods of feeding, a provision is made 
for the storage of a certain quantity of 
refuse, and this is always necessary be- 
cause a destructor must work with strict 
regularity if it is to be successful, and the 
collection and cartage of refuse is usually 
arranged to be done in the shortest num- 
ber of hours per day, and can not very well 
be changed about to suit the requirements 
of the destructor. 

It would solve a great many difficul- 
ties if ordinary town refuse could be 
stored in a large hopper tapering toward 
the bottom, and having a door out of 
which it could flow when required, exactly 
as is done in the case of the storage of 
coal for gaswerks and boiler purposes. 
Unfortunately, even with the best of ar- 
rangements, a piece of matting or oil- 
cloth, or a large can coming through with 
the refuse is sufficient to cause a block 
and stop the whole business, and we must, 
therefore, reckon with the ascertained fact 
that refuse will not flow as a dry material 
will. It is, undoubtedly, a great advan- 
tage to get rid of handcharging altogether, 
and this has been done with some success 
in several plants. I have a diagram of 
one method which has been adopted at 
Westminster and at Blackpool, and with 
some modification at Bromley. In this 
arrangement the refuse carts tip their 
load bodily into the furnace on arrival 
at the destructor. A door is provided 
large enough to permit this, and is sealed 
by dipping into water all round its edges 
when closed. When the door is opened a 
movable hopper fits into the opening so 


that the refuse does not fall into the water . 


trough. The arrangement works very 
well, and is remarkably clean and whole- 
some for the workmen. The one diff- 
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culty it presents is that of storage, and 
in the instances mentioned this difficulty 
is got over by providing sufficient spare 
carts to stand full at the destructor until 
required. 

For larger plants another system of 
storing has been devised, which is being 
installed on a small scale for the Leeds 
corporation, and is also under construc- 
tion in St. Petersburg, and will shortly 
be employed at Newcastle. In this ar- 
rangement the place of the spare carts 
is taken by a series of storage tubs having 
self-opening bottom doors, which are held 
closed by means of lifting chains. Into 
these tubs the carts tip their loads on 
arrival at the destructor. The tubs are 
lifted by an overhead traveling crane and 
stacked full until required. Each tub 
holds a full charge for a furnace, and in 
charging, the tub is lifted by the crane 
and placed on the top of a movable hopper, 
which is caused to descend by the weight 
of the tub. The water-sealed door is con- 
nected to the hopper by an arrangement 
of rods and levers, and is thus auto- 
matically opened by the descent of the 
tub, and in the same way automatically 
closed when the tub, after being emptied, 
is lifted clear by the crane. It is too early 
yet to say much of the results which will 
attend this method of charging destruc- 
tors, but it has been considered to promise 
sufficiently well to justify its construction 
under guarantees. It will, in large plants, 
effect a considerable saving in labor, and 
this will be sufficient to justify the capital 
expense of the additional machinery in- 
volved; it is not, however, suitable for 
small plants. For capacities up to sixty 
or eighty tons per day I do not think 
anything will be found superior to the 
ordinary “back-feed,” or the ordinary 
“top-feed,” or the Bromley “cart-feed” 
system, either of which may be adopted 
according to circumstances. 

As regards the taking-off of the gases 
of combustion, there are, speaking broadly, 
three methods in use. 

The first and most primitive is the 
drawing off of the gases at the back of the 
furnaces. This answers quite well with 
“‘front-feed” cells, but if adopted with 
cells which are fed from the back it re- 


‘sults in unburnt gases and smoke passing 


away to the flue. ==" 

The next method to be considered is 
that by which the gases from one cell or 
“division” of the destructor (for in this 
system the destructor can hardly be said 
to have any cells) are carried into the 
next division, and so on to the end of 
the battery. The last section of the bat- 
tery has thus to carry through the whole 
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of the gases from the plant, which makes 
it pretty warm for the stoker at that end. 
Furthermore, there does not appear to me 
to be quite the same certainty of perfect 
combustion in the last section as there is 
with cellular systems, and it is not possi- 
ble to repair any one section without stop- 
ping the whole plant. For these reasons 
I should not advocate this system except 
for small plants, and if adopted for large 
plants I should consider it necessary to 
divide them up into small batteries. 

The next system is that in which the 
outlet flues are situated toward the front 
of the furnaces and are connected by cross 
flues with a common combustion chamber, 
in which all the gases mix before pass- 
ing to the boilers. This system, which 
was originally invented by Mr. William 
Horsfall, of Leeds, has been adopted very 
largely, and is now used by several of the 
best known makers. The system ensures 
a perfect mixture of gases at all times, 
and enables each cell to be repaired inde- 
pendently. The course of the gases from 
the grate to the boilers is a trifle longer 
with this arrangement than with that in 
which they pass from one section to the 
next and so on, but this is, in my opinion, 
more than counterbalanced by the other 
advantages of the system. 

To come now to the different methods 
of applying forced draught. Steam jet 
blowers are frequently accused of being 
very wasteful in steam, but as they have 
been tested down to ten per cent of the 
steam raised, I do not think that fan- 
draught can show a much more economical 
result than that. For refuse containing 
large quantities of carbon, the injection 
of steam with the air has an advantage 
in the production of water-gas in the 
lower part of the fire, and the carrying 
of the combustion to a point further on 
in the furnace, and the production of a 
longer flame; it also assists in preserving 
the grate bars. Fan-draught, on the 
other hand, seems specially suitable for 
refuse which is chiefly of a vegetable 
character, and when suitable fans or 
blowers are used, it is possible to get a 
very much higher blast pressure than is 
practicable with steam jets. If a sys- 
tem of feeding be adopted which will en- 
able very large quantities of refuse to 
be charged into the cell practically instan- 
taneously there is going to be a great ad- 
vantage from an increased rate of com- 
bustion; and in such plants I have no 
doubt that fans will be the most success- 
ful. For smaller plants I consider that 
steam jets, if well designed and properly 
made, will hold the field for a long time 
to come. 
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There is a considerable advantage from 
heating the blast for destructors, and this 
has been done in various ways. In some 
cases an air-heater, consisting of a stack 
of pipes fixed in the flue at the back of 
the boilers, is used, through which the 
air for combustion is drawn by the blower 
or fan. The rise of temperature obtained 
by this means, though undoubtedly valu- 
able, can not be very great unless there 
is a big waste of heat from the boilers. 

Another system is to deliver the air 
through cast-iron side boxes, fixed in the 
furnace sides, which boxes are kept hat 
by their contact with the clinker and 
burning refuse, and at the same time 
these boxes give a protection to the brick- 
work of the cell against destruction by 
clinker. An ash-pit temperature of 400 
degrees Fahrenheit to 600 degrees Fah- 
renheit can thus be obtained, which must 
very materially assist combustion. 

In furnace details great improvements 
have been made, and it should particularly 
be mentioned that all doors should fit 
tightly on plancd faces to prevent the 
escape of gases or the inrush of cold air, 
and modern high-temperature destructors 
require to be very strongly stayed. Th» 
furnace linings must also be constructed 
of the best firebricks, or their life will 
be short. It must be remembered that in 
a good destructor, properly worked with 
forced draught, the connecting flues and 
combustion chamber, as well as the in- 
side of the furnaces, will be maintained at 
a constant bright-red or nearly white heat, 
and it should be the aim of a destructor 
foreman to see that the heat is never 
permitted to drop while the plant is at 
work. 

It is very largely a question of perfectly 
regular stoking, and of the proper adjust- 


ment of the chimney-pull and the forced 


draught. Too strong a chimney-pull wili 
at once reduce the temperature, and the 
aim should be to work with the least 
possible draw over the fire, practically a 
plenum in the furnace itself. It will 
also reduce to a minimum the amount 
of dust carried out of the furnace, which 
is most marked when a very strong chim- 
ney draught is used. As close as possible 
to the furnace combustion chamber should 
be fixed the boiler or boilers which are 
to utilize the available heat. For every 
10,000 inhabitants, there is, roughly, ten 
tons of refuse per twenty-four hours, and 
this is capable of producing over fifty horse- 
power if properly utilized. Therefore, 
the boilers are a most important item, 
and they should be properly proportioned 
to the plant. They may be of any of the 
well-known types, but the “water-tube” 


Vol. 47—No. 26 


boiler is generally the most convenient, 
and I think the most efficient. 

After the boiler, in all but the smallest 
of plants, a dust-catcher should be fixed. 
The most widely known form of dust- 
catcher is on the centrifugal principle, 
the heavier particles of dust being sepa- 
rated from the gases by centrifugal force 
while the gases are passing rapidly around 
the interior of a circular annular cham- 
ber. The dust is collected in external 
pockets attached to the chamber. It has 
been found that such a dust-catcher is 
capable of arresting over ninety-eight per 
cent of the total dust contained in flue 
gases. The material collected in the dust- 
catcher is extremely fine, sharp and clean, 
and is used for various purposes, one of 
the most important being as a base for 
disinfecting powder. From the dust- 
catcher the gases pass to the chimney, 
and this nced not in most cases be of any 
great height. The old-fashioned high 
chimneys were only necessary for old- 
fashioned, low-temperature  destructors. 
With a modern destructor, unless the situ- 
ation is very exceptional, a chimney from 
sixty feet to ninety feet in height is all 
that is necessary. . 

One could almost fill another paper 
with descriptions of the various machinery 
for the manufacture of mortar, crushing 
and screening of clinker, the convenient 
removal of clinker from the front of 
the furnaces, and the manufacture of 
clinker bricks and of concrete flags, ete. 
All these machines have beem made the 
subject of deep study, and may be ob- 
tained specially adapted to destructor 
work. 

With regard to the buildings surround- 
ing the plant, these should, as far as 
financial considerations will permit, be 
ample in size, lofty, well ventilated, and 
lighted from the top, and the openings for 
wheeling out clinker, ete., should be pro- 
vided with doors, in order to prevent the 
draughts, which are frequently trouble- 
some in destructor houses, causing dust to 
blow about and get into people’s eves and 
throats. 

Generally, it may be said that when all 
proper precautions have been taken in the 
construction and working of the plant a 
destructor is a source of no nuisance what- 
ever, and the only inconvenience of which 
the neighbors could possibly complain is 
that due to the carting of the refuse 
through the streets. Even that can be re- 
duced to a minimum by the use of proper 
carts and by proper attention to cleanhi- 
ness. In numerous instances dwelling 
houses have been built in large numbers 
close to an existing destructor after the 
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latter has been at work, and I remember 
one instance in which the owners of some 
property near a proposed destructor, after 
attending at the local government board 
enquiry and raising all the opposition of 
which they were capable, proceeded as 
soon as the plant had been erected to ac- 
quire more land and construct more 
houses much closer to the plant than those 
which they originally possessed. 

As examples of good practical results 
in the way of steam raising and elcctrical 
production, I insert here particulars of 
the official twelve hours’ test of the Batley 


destructor in May of this year, and an ab- | 


stract of the report presented to the corpo- 
ration of Bradford by Mr. W. M. Binny 
on a trial carried out by him at the Sun- 
bridge-road destructor in that city. It 
will be observed that the latter trial was 
run over seven days and nights continu- 
ously. The steam-raising results agree 
reasonably with those which have been 
got in other instances, bearing in mind 
that the refuse of different towns is by 
no means equal in calorific value. The 
total electrical output for the week being 
50,638 units, and the refuse burnt being 
nearly 833 tons, the output per ton was 
sixty units, which is pretty good for a con- 
tinuous result, seeing that all steam used 
by jets and feed pumps, and blown off 
through the safety valve, was also raised 
by the destructor itself. At Batley a 
superheater is installed, so that the steam 
is delivered to the engine over fifty vards 
away at a considerable superheat. 


TEST REPORT ON BATLEY DESTRUCTOR. 


Date of test, May 18, 1905. 

Duration of test, twelve hours. 

Number and type of cells, three cells, 
“back-feed” type. 

Total grate surface, ninety superficial 
feet. 

System of forced draught, Horsfall 
patent steam-jct hot-blast. 

Nature of refuse, trade, household and 
night soil. i 

Number, size and type of boilers, one 
Lancashire boiler, eight feet by thirty 
feet. 

Economizer, number of tubes, “Green’s,” 
seventy-two tubes. 

Total quantity of refuse burned, sixteen 
tons ten hundred weight. 

Total quantity of refuse burned per 
square foot of grate per hour, one hun- 
dredweight five pounds. 

Tons per man per shift, five and one- 
half. 

Total water evaporated, 4,880 gallons. 

Total water per hour, 406.6 gallons. 

Total water per pound of refuse from 
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and at 212 degrees Fahrenheit or 100 de- 
grees centigrade, 1.60 pounds. 

Percentage of clinker and ash to refuse 
burned, thirty-three per cent. 

Main steam pressure, 175.4 pounds. 

Mean feed temperature, 56.7 degrees 
Fahrenheit. 

Mean main flue temperature, 2,000 
degrees Fahrenheit. 

Mean temperature behind boilers, 675 
degrees Fahrenheit. 

Horse-power developed at twenty 
pounds steam per indicated horse-power 
per hour, 203.3. 

Purpose for which steam is utilized, 
generating electric current, central station 
adjoining. 

NO. 1 TEST—OF THE WHOLE OF THE DE- 


STRUCTOR AND ELECTRICITY PLANT 
TOGETHER. 


Date of test, from noon, March 15, 
1905, to noon, March 22, inclusive. 

Duration of test, 168 hours. 

Number and type of cells, twelve cells, 
single-row, top-fed. 

Total grate surface, 360 square feet. 

System of forced draught, hot-blast, 
with steam jet blowers. 

Average air pressure under grates, one 
inch, water. 

Average steam pressure on blowers, fifty- 
four pounds per square inch. 

Nature of refuse, ash-pit, market and 
paper. 

Total quantity of refuse burned, 283 
tons sixteen hundredweights three quar- 
ters. 

Total quantity of refuse burned per cell 
per twenty-four hours, nine tons eighteen 
hundredweights one quarter. 

Tons per man per shift, 6.6 tons. 

Total of clinker and ash from refuse 
burned during test, 421 tons. 

Note—Ashes were weighed wet as 
cooled. 

Number of firemen and chargers, eignt- 
een, 

Wages per day, four shillings tenpence. 

Number of boilers and type, two marine 
type, Babcock & Wilcox water tube. 

Size of boilers, 2,393 square feet heat- 
ing surface in-each. 

Mean steam pressure on boilers, 146.5 
pounds per square inch. 

Total steam generated in boilers, 2,191.- 
000 pounds. 

Total steam generated in boilers per 
hour, 13,042 pounds. 

Total steam generated per square foot 
of heating surface per hour, 2.72 pounds. 

Total steam generated per pound of 
refuse from and at 212 degrees Fahren- 
hcit, 1.25 pounds. 

Mean feed temperature, 195.6 degrees 
Fahrenheit. — | 
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Mean main flue temperature, 1,880 de- 
grees Fahrenheit. 

Mean temperature of flues leaving 
boilers, 496 degrees Fahrenheit. 

Economizer, 160 tubes. 


NO. 2 TEST—STEAM USED BY JETS FOR 
FORCED DRAUGHT (INCLUDING FEED 
PUMP, ECONOMIZER, ENGINE AND LEAK- 
AGE). TIE ELECTRIC LIGHT ENGINE WAS 
STOPPED AND DISCONNECTED. 

Date of test, March 22, 1905. 

Duration of test, six hours. 

Total evaporation by boilers in six 
hours, 13,698 pounds. 

Number of boilers in use, one. 

Note—No. 2 boiler was shut off en- 
tirely. 

Water 
pounds. 


evaporated per hour, 2,283 


NO. 3 TEST—STEAM USED FOR FEED PUMPS, 


ECONOMIZER ENGINE AND LEAKAGE. 
THE STEAM JETS AND ELECTRIC LIGHT 
ENGINE SHUT OFF AND DISCONNECTED. 


Date of test, March 22, 1905. 

Duration of test, two and one-quarter 
hours. 

Total evaporation of steam by boiler 
for two and one-quarter hours, 2,258 
pounds. 

Water evaporated per hour, 1,003.6 
pounds. | 

During test No. 2 the destructor cells 
were kept working at the same capacity as 
during No. 1 test, thereby deducting 
steam used per hour in test No. 3, when 
the steam jets were shut off, from steam 
used per hour, in test No. 2. The differ- 
ence, namely, 1,280 pounds of steam per 
hour is the amount approximately re- 
quired to work the jets for forced draught 
when the cells are working at their guar- 
anteed capacity. 


NO. 4 TEST—ELECTRICAL OUTPUT OF THE 
STEAM ENGINE AND DYNAMO. 


Date of test, from noon, March 15, 
1905, to noon, March 22, 1905, inclusive. 

Duration of test, 168 hours. 

Readings of dynamometer at beginning 
of test, 54,840. | 

Ditto at end of test, 105,478. 

Difference, 50,638. 

Mean voltage, 516.7. 

Mean steam pressure in steam chest, 
130 pounds per square inch. 

The above output might be increased if 
it could be arranged for the engine and 
dynamo to utilize the steam that blows 
off at the relief valve. 

SUMMARY OF TESTS. 

From the above tests it is possible to 
ascertain if the conditions were carried 
out by the contractors. With regard to 
the first condition, the tests show that the 
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average consumption of refuse was slightly 
less than the guaranteed consumption, but 
this may be attributed to poor results ob- 
tained on the first day of the test, when 
the stokers were probably inexperienced 
in getting the best results, and if the test 
had been continued for another twenty- 
four hours, so as to eliminate the first 
twenty-four hours, the result would have 
been quite up to, or over the guarantee; 
and this is borne out by the steady im- 
provement during the progress of the test. 

With regard to the second condition, 
the test shows that the boilers can generate 
twenty-five per cent more steam than they 
are guaranteed for. 

With regard to the third condition, the 
test shows that the boilers were able to 
raise and provide steam at the rate of 
13,042 pounds per hour instead of the 
guarantee rate of 11,200 pounds per hour. 
The average steam pressure was 146.5 
pounds per square inch, while the guaran- 
tee was for 145. 

With regard to the fourth condition, the 
test shows that the steam required for the 
purpose of creating the necessary draught 
amounted approximately to 1,279.4 pounds 
weight per hour, while the guarantee was 
for 1,200 pounds weight per hour. 

This result can only be taken approxi- 
mately, as it was very difficult with the 
plant arranged as it is to make this test, 
on account of allowances having to be 
made for steam used by feed pumps, 
economizer engine and leakages of steam, 


and I do not attach much importance to . 


the excess amount, as so very much more 
steam was generated than was possible to 
be used in the electric-light engine, and 
a great deal of surplus steam was continu- 
ally blowing off to waste through the 
special escape valve I had provided for it. 

These reports lead me to a matter of 
great importance to electrical engineers— 
the allocation of costs and returns as be- 
tween the destructor and the electricity 
works, and the management of the joint 
undertaking. If the cleansing depart- 
ment runs the destructor and sells steam 
to the electricity department, it will be 
run for sanitary purposes, and may not 
give its maximum results when the elec- 
tricity department wants them; if by the 
electricity department, it may be run for 
steam regardless of sanitary considera- 
tions. Again, if the sanitary department 
is to be paid for steam, how is the quan- 
tity to be ascertained? I know of no 
satisfactory method, since the quantity 
used in the destructor itself is generally 
more or less uncertain. The value of the 
steam per ton is casily ascertained from 
the cost of raising the same quantity by 
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means of coal. The ideal method would 
appear to be to drive an independent gen- 
erating set from the destructor, and to 
work this set as nearly as possible at a 
constant load, crediting the destructor 
with the actual output. If the generating 
set can also be retained in the control of the 
cleansing department, and the current de- 
livered by meter to the electricity depart- 
ment, it is better still. 
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The Manchester Sections of the In- 


stitution of Electrical Engineers. 


The Manchester section of the British 
Institution of Electrical Engineers has ar- 
ranged a very interesting series of papers 
for discussion during the season of 1905- 
1906. Meetings will be held in the physi- 
cal laboratory of the University of Man- 
chester at 7.30 P. M., as follows: 

January 16, 1906, W. C. Mountain, 
“Electric Winding as Applied to Main 
Shafts, Consider Practically and Com- 
mercially.” 

January 30, James Atkinson, “Gas 
Engines Applied to Electric Driving.” 

February 13, M. B. Field, “Idle Cur- 
rents.” 

February 27, T. H. Schoepf, “Single- 
Phase Railway Working.” 

March 2, annual dinner. 

March 13, J. R. Salter, “Economic Con- 
siderations in the Employment of Stor- 
age Batteries.” 

March 27, L. J. Hunt, “Alternating- 
Current Motors.” 

April 10, general meeting ; H. C. Crews, 
“Lifts and Hoists.” 

The Manchester students’ section of the 
Institution of Electrical Engineers has also 
arranged a series of papers as follows, the 
meetings being held at 7.30 P. m. at the 
Municipal School of Technology, Man- 
chester, and the Royal Technical Institute, 
Salford : 

December 22, J. C. Ward, “The Elec- 
trical Equipment of Automobiles.” 

January 12, 1906, W. T. Massey, “The 
Manufacture of Electric Cables.” 

January 26, F. Shaw, “Electric Lamps.” 

February 9, H. A. Carney, “Electrical 
Instruments.” 

February 23, annual dinner. 

March 9, E. Müller and J. Davies, 
“Modern Primary Batteries.” 

March 23, R. C. C. Yates, “Lubrica- 
tion and Lubricants.” 

March 23, W: Browning, “Notes on 
Electrical Conductivity.” 

April 6, general meeting; D. L. Sands, 
“The Selenium Photometer.” 
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A Novel Telephone Pay Station. 

A public telephone pay station of un- 
usual interest was in regular operation last 
summer at Colorado Springs,-on Pike’s 
Peak avenue, at the corner of North Tejon 
street. The instrument is connected with 
the common battery system of the 


Colorado Telephone Company, and is 
mounted in a substantial wooden box on 
a pole at a convenient height for passers- 
by. The box is supplied with the usual 
telephone directory, and the instrument is 
equipped with the familiar slot and cash- 
box used in “nickel service.” 

The interesting feature of the installa- 
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tion is the small megaphone trumpet 
shown in the illustration, twelve inches 
long and four inches in diameter and 
constructed of tin. The telephone sta- 
tion primarily constitutes the local sub- 
station of a newsstand about twenty feet 
away, and the object of the megaphone 
is to enable the newsman to hear the 
ringing of the telephone bell amid the 
noises of the street—a matter of no small 
difficulty otherwise when the box door 
happens to be closed. 
Electricity from Garbage. 

Consul-General Guenther, of Frankfort, 
Germany, in a recent consular report de- 
scribes an incinerator plant recently 
erected at Zurich, Switzerland, for the 
disposal of the city’s garbage. The plant 
is located in the outskirts, and contains 
twelve furnaces capable of burning 120 
metric tons of refuse in twenty-four hours. 
The loaded wagons are lifted by means of 
an electric derrick upon a platform above 
the furnace, into which the material is 
dumped. As the refuse does not burn 
easily, an electric blower injects a strong 
current of air which has been heated by 
passing through flues in the furnace walls. 
The heat engendered by the burning of 
the garbage is sufficient to make steam in 
two large boilers of eight atmospheres 
super-pressure. The steam is used in the 
usual way to operate a dynamo. The elec- 
tric power produced is employed for the 
purpose of the plant and to supply part of 
the power for the electric railroads of the 
city. From thirty to forty per cent of the 
original refuse remains in the form of 
slag. This slag, by mixing with lime, 
is used for making bricks and paving 
blocks. The plant is said to be a paying 
institution. 
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Electric Plant of the City of Thun, Switzerland. 


HE city of Thun, which lies in the 
Bernese Oberland region, has 
erected a municipal lighting and 

power plant of considerable size. The 
plant is operated by hydraulic power, 
which is obtained from the river Aar, a 
stream flowing by the city. The river 
was used before the present station was 
erected to supply a hydraulic plant which 
furnished power for the city water pumps 
and for other purposes. At the time of 
building the new plant and the dam 
which was needed for it, the work was 
laid out so that the two plants should 
be run from a single system, and the 
same hydraulic construction serves for 
supplying both these plants. At the same 
time, the old plant is called upon to 
furnish a part of the current in connec- 
tion with the new station. 

The turbines in the old station take 
about 280 cubic feet of water per 
second, and the wheels, which have been 
placed in the new hydraulic plant, have a 
capacity of 210 cubic feet per second. 
The Aar river is divided into two branches 
at a point above the principal dam. The 
intake canal starts from a point above 
the main dam, and leads directly to 
the new hydraulic station, then passing 
along the bank to the old hydraulic plant. 
These two stations, according to the fig- 
ures just stated, require a total of 490 
cubic feet of water from the stream. 
The minimum supply which the lake of 
Thun affords to the Aar river, which 
is an affluent of the lake, is only 700 
cubic metres per second, with a fall of 
ten and three-quarters to fourteen and 
one-half feet. Under these conditions at 
least seventy per cent of the total water 
supply must be taken off by the intake 
canal for use in the two hydraulic plants. 
As the ground, which forms the banks 
on either side of the dam, is broken by 
irregularities and fissures, the losses of 
water might be considerable unless spe- 
cial precautions were taken in building 
the dam at the points where it joins on 
to the banks. At the time of erecting 
the new hydraulic plant the intake canal, 
which previously existed here, had to be 
enlarged and also brought to a point 
higher up stream than before. At the 
starting point of the canal a bridge thirty- 
three feet long was built across one of the 
branches of the Aar for operating the 
locks, which are constructed at this point. 

The station building, which is erected 
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between the river and the intake canal, is | 


shown in the different views. The sec- 
tions of the station and the plan views 
show the disposition of the vertical-shaft 
turbines and the dynamos. The turbines 
are placed in a masonry and cement con- 
struction which lies below the level of 
the main dynamo room containing the 
alternators. At one side of the dynamo 
room is the main switchboard. The pho- 
tograph shows the two alternators which 
have already been set up in the station, 
and arrangements have been made for 
putting in a third machine, should the 
demand for current increase in the future. 
The main switchboard is installed in a 
gallery which stands six and one-half feet 
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above the main floor of the hall. It is 
reached by a staircase which leads from 
the middle of the room. Under, the gal- 


lery will be noticed the upper ends of © 


the turbine shafts and the bevel-gearing 
which connects them with the alternators. 

The two turbines of the Thun station 
have been furnished by the firm of Thomas 
Bell, from the factory at Kriens. These 
wheels are of the reaction pattern and are 
provided with aspiration tubes, according 
to a system which has been recently pat- 
ented by the company. The normal ca- 
pacity of these wheels is 100 horse-power 
each, at a speed of seventy revolutions 


per minute, with a water flow of 2,300 to 
2,800 litres per minute, and a head of 
water varying from ten and three-quar- 
ters to fourteen and one-half feet. The 
aspiration tubes, which are constructed 
of beton, are used in this case owing to 
the great variation in the height of the- 
fall. The turbines are provided with 
speed-regulating devices. These consist 
of a ring, which is made to rise and fall 
so as to allow a greater or less amount 
of water to pass to the wheel, in connec- 
tion with an automatic governor which 
is operated from the shaft of the turbine, 
and is made to control the movement of 
the regulating ring. This device gives 
a very good speed regulation for the 
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wheel, and when operating at a speed of 
700 revolutions per minute, it is said to 
control the speed within three per cent. 
The bevel-gearing, which transmits the 
movement of the vertical-turbine shaft 
to the horizontal shaft of the dynamo, 
consists of a large bevel wheel mounted 
on the end of the shaft and a smaller gear 
which works on the underside of the 
former. The teeth of the small gear are 
faced with rawhide, and in spite of the 
large ratio of transmission, which is 70:- 
300, the wear of the rawhide against the 
iron is found to be very small, and the 
gearing gives scarcely any noise in work- 
ing. 

The two alternators of the Thun sta- 
tion, which have been furnished by the 
Oerlikon Company, are of the inductor 
pattern and deliver three-phase current, 
at 1,900 volts and fifty cycles, with power- 
factor of 0.85. They are built to give 
a capacity of 100 kilowatts, and under 
normal working make 300 revolutions 
per minute. Both the armature and the 
field windings are fixed, and are placed 
in a laminated ring. The latter is lodged 
in the interior of the main circular cast- 
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ing which forms the body of the machine, 
and is built in two halves. On the shaft 
is mounted the rotating part or inductor, 
which consists merely of a drum of large 
diameter built of cast iron, carrying two 
ranges of ten pole-pieces disposed around 
the periphery. One set of poles corre- 
sponds to the field winding of the ring 
and the other set to the armature wind- 
ing, as is usual in this type of machine. 
The mechanical construction of these 
alternators is especially solid, and this 
gives great security in case of racing of 
the machines. The armature part of the 
laminated ring is provided with 120 slots, 
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of the alternators, are brought to the 
switchboard by conduits placed below the 
level of the station floor. The switch- 
board, which is mounted in the middle 
of the gallery, carries the apparatus for 
the alternators and exciters, also for the 
high-tension lines which leave the sta- 
tion. The first of the marble panels form- 
ing the switchboard (starting from the 
left) contains an ammeter for the main 
current, a phase-changing switch or com- 
mutator for the high-tension circuit, 
also an ammeter and a main switch for 
an independent line which runs from the 
station to a sawmill about 250 yards 
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as well as a phase-changing switch for 
the high-tension circuit. Behind the 
switchboard are placed the three rheostats 
of the exciter circuits, four transformers 
for the measuring instruments and the 
fuse-blocks. The fuses and lightning 
arresters are enclosed in special cases. 
Since the two alternators were first in- 
stalled in the turbine station, the demand 
for current began to exceed the capacity 
of these machines, and in order to pro- 
vide an additional supply of current dur- 
ing the hours of heavy load it was de- 
sired to erect a third alternator which 
would help out the other two. This ex- 
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in each of which are lodged nineteen cop- 
per wires of 0.16 inch diameter. The 
armature bore is 3.93 feet in diameter. 
Each of the alternators is provided with 
a separate exciter of the upright two- 
pole type, which is mounted on a bracket 
cast with one of the bearings of the ma- 
chine. The field coils of the alternator 
consist of 480 turns of 0.32 inch in di- 
ameter copper wire. The exciting cur- 
rent for this winding is normally four- 
teen amperes at fifty-five to sixty-five volts. 

The wires which carry the exciting cur- 
rent, as well as the high-tension wires 


distant, and supplies a three-phase motor. 
The other three panels of the board carry 
the apparatus for the two machines in 
the station, and also for a third alternator, 
which is located in the annex station, 
as will be mentioned further. Each of 
the panels carries an ammeter, a volt- 
meter for high tension, a switch and a 
phase-indicating lamp, besides an ammeter 
for the exciter, a carbon point switch for 
the same, and the hand-wheel of the rheo- 
stat. The fifth panel carries an ammeter, 
a voltmeter, a switch for the transformer, 
which is located in the station building, 


tra machine was not, however, set up in 
the main station, but space for it was 
found in the old station, which was 
already equipped with a set of turbines 
for operating the pumps of the city water 
supply. This plan proved to be a decided 
advantage, seeing that both the turbines 
in the latter station only worked for a 
period of twelve hours, and in the re- 
mainder of the day one of the wheels 
could be used to supply the pumps and 
the other one was thus available for use 
with an alternator, as otherwise it would 
have remained idle. Accordingly a three- 
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phase machine of the Oerlikon pattern 
was installed in the old turbine plant, as 
one engraving shows, and it comes into 
use to furnish current on the high-tension 
lines during the hours of heavy load, at 
other times acting as a reserve. An an- 
nex was added to the station building in 
order to provide space for the new ma- 
chine. On the main horizontal shaft, com- 
ing from the turbines, is mounted a six- 
foot pulley. The shaft is provided with 
a clutch for throwing the pulley on or 
off. The- alternator has a corresponding 
pulley of two feet in diameter, which is 
connected by belt with the large pulley. 
This machine, like the alternators in the 
main station, is built on the inductor prin- 
ciple, and it is of about the same ca- 
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which are placed twenty-four lathe- 
wound coils. Each of the armature coils 
is made up of twenty-seven turns of a 
0.14-inch copper wire. The two halves 
of the armature are connected in series. 
The exciter, which is mounted on a 
bracket against the machine, is of a hori- 
zontal, rectangular pattern, and differs 
from the exciters on the other alternators. 
The regulation of the exciting current 
from the present alternator, as well as 
the coupling in parallel with the 
other two machines, is carried out from 
the main switchboard of the central sta- 
tion, as has been noted above. However, 
the second plant is provided with a small 
switchboard, which is mounted beside the 
alternator, and it carries an ammeter and 
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be stated that two high-tension lines, hav- 
ing the voltage which is furnished di- 
rect from the machines, or 1,900 volts, 
lead from the station. One of these lines, 


which forms the main circuit for the ` 


town supply, is a cable formed of threc 
2.8-inch wires. This cable is laid under- 
ground, at a depth of 2.6 feet below the 
surface. It rests upon a bed of sand and 
is covered with tiling, so as tr be well 
protected. The cable runs from the plant 
into the city. At the Allemend bridge 
it divides into two parts, which come 
together again at a point somewhat fur- 
ther on, and from thence it proceeds to 
some distance in order to reach the trans- 
formers, which lie at the last of the se- 
ries and are used to supply some of the 
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pacity. In the engraving the construc- 
tion of the inductor, with its eight pro- 
jecting pole-pieces, can be easily noticed. 
The alternator has a capacity of eighty- 
two kilowatts, and is operated generally 
at 375 revolutions per minute. Like 
the other alternators, it delivers 1,900 
volts at the terminals with a frequency 
of fifty cycles, having a power-factor 
nearly equal to unity. The construction 
of the alternator is of a later date, and 
the windings are somewhat different. 
Each half of the armature is provided 
with forty-eight rectangular slots, in 


voltmeter, also a switch for the main cur- 
rent. This second station is situated at 
a distance of 120 feet from the central 
station. It is to be remarked that the 
turbine which drives the third alternator 
is not provided with any speed-regulating 
apparatus, and therefore can not be gov- 
erned. In this case the alternator is 
always made to run at full load, and it is 
the two main alternators which in reality 
are called upon to give the additional cur- 
rent during the hours of heavy load. 

As regards the system of current dis- 
tribution for the city of Thun, it may 


large hotels. This cable is used for the 
main light and power distribution within 


the city and passes by a number of trans- 


former stations, which lower the voltage 
for the secondary mains. The highest 
drop in voltage on the feeder lines is two 
per cent. The second feeder cable, which 
was mentioned above, leads from the sta- 
tion to a large sawmill some 750 feet 
distant, where it stipplies the three-phase 
motors for operating the mill. 

The transformers, which are connected 
with the main circuit, lower the tension 
to 120 volts. Most of the transformers 
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are placed within the city limits, either 
on the houses or in small brick construc- 
tions which have been built to contain 
them. The capacity of the transformers 
varies from forty kilowatts down. One 
engraving shows one of the larger sizes 
of transformer. They have been furnished 
by the Oerlikon Company and are com- 
posed of three laminated iron cores which 
are connected at the top and bottom by 
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a heavy yoke, which is also formed of 
laminated iron. Around the cores are 
placed the primary and secondary coils, 
which are concentric. To take off the 
coils it is only necessary to remove one 
of the end-plates, and this can be easily 
done. A perforated sheet-iron guard 


GE 
| 


ONE OF THE SPECIAL TRANSFORMERS AT THE 
Tnun HYDROELECTRIC STATION. 


is placed around the transformer. In 
front of the transformer will be observed 
the method of mounting the primary 
switch. The connection of the primary 
cable with the switch ie made so that 
it can be very easily removed. 

The three-phase motors which are used 
on the Thun circuits are of two different 
kinds. One of the types of motor is de- 
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signed to be coupled directly upon the 
high-voltage cable, while the second form 
is used on the 120-volt circuit. At pres- 
ent there are two of the high-tension 
motors in use. One of these is placed 
in the sawmill, which we have already 
mentioned, and the second motor is used 
in a paper factory which lies not far 
distant. These two motors are supplied 
from one of the main cables of the sta- 
tion. The motors are provided with three 
contact-rings, which allow of placing a 
resistance in the armature circuit when 
the motor is started up. The operation 
of these motors is simple and there is 
no danger from their use. 

Both lamps and motors on the second- 
ary circuits are made to work at a uni- 
form tension of 120 volts. Most of the 
secondary wiring is placed underground. 
Overhead wiring occurs but rarely, and 
crossings of the circuits are avoided as 
much as possible. Each of the circuits 
is provided with a lightning arrester, 
which is located either in the transformer 
house or at the point of consumption. 
A good supply of lightning arresters is 
used on the poles. Inside the city all the 
secondary mams have been placed under- 
ground. A number of low-tension, three- 
phase motors are used at present on the 
secondary circuits. One of the engrav- 
ings shows one of the latest types of small 
motor which has been built by the Oerli- 
kon Company. Like the high-voltage 
motor, it is provided with a ring-collector 
for throwing in a starting resistance. 
These motors are placed either on the 
secondary circuits or directly upon the 
terminals of the transformers. They are 
now used in sizes which range from one- 
quarter up to six horse-power. A num- 
ber of them are used to work air-fans. 

As regards the use of the current for 
lighting, it is to be noted that the greater 
part is employed for private lighting. 
Owing to the fact that the city is engaged 
in operating the gasworks, and the use 
of gas lighting in the streets for a long 
time past, it was not found desirable to 
use the current to any great extent for 
the street lighting. However, some of 
the central parts of the city, which re- 
quire an extra amount of light, have been 
provided with a certain number of arc 
and incandescent lamps. As to the 
method of mounting the are lamps, it 
was found unfavorable to place the lamps 
directly on the lines, and at present they 
are used in connection with transformers 
to which they are connected. The trans- 
formers for the arc lamps are placed in 
certain special stations or cabins and are 
equipped with fuse-blocks, regulating re- 
sistances, and also with switches which 
can be worked from the outside of the 
cabin. For the city lighting, the incan- 
descent lamps are usually branched upon 
the private lighting circuits. Lamps of 
sixteen and twenty-five candle-power are 
used in both cases. Electric cooking de- 
vices have proved a favorite in the city 
of Thun, and a considerable number of 
these are now in operation. 
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The Surface-Contact System of Elec- 
tric Railways in England. 

Consul Mahin, of Nottingham, Eng- 
land, reports the experience of Lincoln 
with the surface-contact system as fol- 
lows: 

“The town of Lincoln, with 50,000 
population, thirty-three miles northeast 
of Nottingham, has adopted a street-rail- 
way system which has several unique 
features. Construction is now under way. 
The line will be about a mile and three- 
quarters in length, eight cars will be used, 
and the entire cost will be about $140,- 
000. The surface-contact system was 
adopted by the Lincoln city council after 
long and careful investigation and con- 
sideration, and the securing of guarantees 
that place the corporation beyond possible 
risk of loss, such, for instance, as an un- 
dertaking by the constructors of the line 
to equip it with the trolley if their system 
failed to work satisfactorily. The system’ 
adopted is known as the ‘G. B. surface 
contact? The initials stand for Grif- 
fiths & Bedell, the patentees. The in- 
ventor is Mr. B. H. Bedell, an electrical 
engineer. The invention was substantially 
completed in 1904.” 


The Underwriters’ Laboratories at 
Chicago, Ill. 
A brief description of the new build- 
ing of the Underwriters’ Laboratories at 
Chicago, Ill., is given in Insurance Engi- 
neering (New York) for November. The 
new building is on Ohio street, and occu- 
pies a plot of ground 100 feet square. 
One-half of this is covered by the building, 
which is 50 feet by 100 feet. It is three 
stories in height, with a basement. The 
remaining part of the site has been re- 
served for storage purposes and for the 
erection of fire-testing ovens. The base- 
ment is entirely of fireproof construction, 
the only wood about the building being 
the 10,000-gallon reservoir adjoining the 
basement. The walls are of solid brick, 
and the windows are protected with wired 
glass set in hollow metal frames and sash. 
The floor beams are of steel and the 
columns of cast iron protected by terra- 
cotta fireproofing. The floors are of re- 
enforced hollow tile construction. The 
partitions are built of tile set in steel 
frames and reenforced. The top floorings 
consist of cement and “endurite.” The 
building is free from dangerous concealed 
places, as the walls and floors are solid. 
The building is to be fitted with the most 


modern forms of fire-extinguishing ap- 
paratus, both of the automatic and the 


manual types. 
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Chicago Street Railway Companies. 

A report on the probable gross earn- 
ings and division of profits between the 
Chicago, Ill., street railway companies 
and the city of Chicago has been sub- 
mitted to the committee on local trans- 
portation of the Chicago city council by 
Mr. Bion J. Arnold, the committee’s con- 
sulting engineer. 

In arriving at the conclusions stated 
in the report, many conferences between 
the companies’ engineers and Mr. Arnold 
have been held, with the result that the 
following premises have been agreed to 
and accepted by all: 

That curve L, of plate fourteen of the 
Arnold report of 1902 (which plate ac- 
companies the report) represents the prob- 
able gross earnings of the city railways 
of Chicago, from 1906 to 1925, inclu- 
sive. That the operating expenses, in- 
cluding maintenance, may be taken at 
sixty per cent of the gross earnings. That 
the valuation of the physical property as 
given in column B of the same report, may 
be accepted as the present valuation, after 
making allowances for additions and de- 
preciation since the report was made. The 
cost of rehabilitating the property of the 
company is fairly stated in Mr. Arnold’s 
letter of June 25, 1903, a copy of which 
accompanies the report, this amount be- 
ing $16,560,077; and $10,000,000 will be 
expended for extensions and in additional 
equipment between 1911 and 1925. The 
average depreciation of all physical prop- 
erty after rehabilitation will be five per 
cent per year, and the interest rate on 
new money for rehabilitation purposes 
will be five per cent. 

In the following abstract of this re- 
port, the totals only are given. The 
grosg earnings, as derived from curve L, 
will be $240,111,000; the operating ex- 
penses sixty per cent of this, or $144,067,- 
000. The net earnings will be $96,044,- 
000. 

To determine the physical value of the 
property on November 1, 1905, to the 
previous valuation of November 1, 1902, 
is added the cost of reconstruction and 
equipment added since that time. From 
this figure depreciation at the rate of five 
per cent per year must be deducted for 
the original equipment and for what has 
been added. This reduces the total value 
of the physical property to $13,192,231 
on the date mentioned. The cost of re- 
construction, as estimated in the Arnold 
report of June 23, 1903, is $16,560,077. 
The estimated cost of additional equip- 
ment after 1910 is $10,000,000. The cost 
of renewals on the investment in fifteen 
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years is estimated at $3,200,000. This 
amount, distributed over twenty years, is 
equivalent to an annual renewal cost of 
$160,000, which is equal to four per cent 
on $4,000,000. From these figures it is 
estimated that the total renewal cost for 
the twenty-year period will amount to 
$27,001,000, leaving for net earnings, less 
renewals, $69,043,000. 

From this figure of $69,043,000 must 
be deducted $7,203,000 for taxes; $14,- 
076,000 for interest on cost of reconstruc- 
tion; $4,000,000 for cost of additional 
equipment and extensions ; $15,005,000 for 
sinking fund payments to provide for the 
extinguishment by 1925 of the value of 
the present franchise and ordinance rights ; 
compensation to the city of Chicago, $17,- 
836,000—a total of $69,043,000; leaving 
for dividends $10,923,000, which is at the 
rate of 1.437 per cent per year for twenty 
years, on the total value of the property 
of $38,000,000. 

From the above it will be seen that 
the company, on the basis set forth, 
would earn a sufficient amount during the 
twenty-year period to retire its present 
assumed franchise value of $25,000,000, 
and, in addition, pay an annual dividend 
of 1.437 per cent on the combined value 
of this franchise and the value of the 
present physical property. 

Assuming the above franchise value to 
be correct, this dividend can be increased 
in but three ways: by an increase of gross 
earnings; by decreasing the operating ex- 
penses, or by borrowing reconstruction and 
new equipment money at a lower rate than 
five per cent. For each per cent decrease 
in operating expenses, the above interest 
rate on a valuation of the total property 
of $38,000,000 would be increased by 
0.316 per cent. To produce an annual 
income of four per cent on the $38,000,000 
would necessitate operating for 51.84 per 
cent of the gross receipts—a figure not 
probably attainable. 

By borrowing money at four per cent 
instead of five, the annual] dividend rate 
would be increased to 1.91 per cent. 

If, on the other hand, the company 
should fail to realize five per cent on its 
sinking fund payments, then for each suc- 
cessive one per cent decrease below five 
per cent, the annual dividend rate on 
the $38,000,000 will decrease by 0.22 per 
cent, 0.24 per cent, and 0.26 percent, 
respectively. 

If the gross earnings of the $240,111,- 
000 for the twenty-year period should not 
be realized, and the operating expenses 
remain at sixty per cent, then for each 
one per cent those earnings fall below the 
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above figure, the annual dividend rate 
would fall by 0.126 per cent. 

A decrease of 11.4 per cent in the gross 
earnings would reduce this dividend to 
zero. 

Of the above statement of expenditures 
by the company, there will be a direct 
return to the public in taxes, compensation 
to the city of Chicago, street sprinkling, 
cleaning, track elevation, paving and re- 
newals of paving, of $34,643,000, amount- 
ing to 14.428 per cent on the gross earn- 
ings. 

A table is given by Mr. Arnold show- 
ing the resulting annual dividend rate, 
and the corresponding value of the entire 
property for various assumed values of 
the franchise. This, at the present time, 
is taken at $25,000,000, and the annual 
dividend is 1.437 per cent. If the value 
of the franchise is $10,000,000, the an- 
nual dividend will be 4.347 per cent. 
If the value of the franchise is assumed to 
be nil, the annual dividend will be 10.016 
per cent. 

The report states that it has been im- 
possible to prepare in detail reports for 
the North Chicago and West Chicago 
street railway companies. Since, how- 
ever, it is not probable that a close analysis 
of these properties would show a condi- 
tion more favorable than that of the 
Chicago City Railway Company, and as 
these companies offered to pay the city 
the same rate of compensation offered by 
the Chicago City Railway Company, it 
has not seemed necessary to prepare more 
detailed statements. A table, however, 
is given of the estimated total yearly 
receipts for the three companies men- 
tioned. The gross receipts for all three 
companies for the twenty-year period 
from 1906 to 1925, are estimated at $546,- 
851,000. 

Mr. Arnold calls attention to the 
fact that it is not part of his duty 
to express an opinion upon the correct- 
ness or incorrectness of the assumed fran- 
chise value or rates of compensation to the 
city given in this report. It has been 
necessary for him to assume these as con- 
ditions precedent to his analysis. 

In concluding, he calls the attention 
of the committee to the necessity of 
formulating, before final conclusions are 
reached, some practical plan for ensur- 
ing the city that whatever amount of 
money is finally agreed upon to be put 
into properties for rehabilitation and re- 
newals by the companies will actually be 
expended upon the properties in the man- 
ner agreed upon, in order to ensure the 
quality of service and maintain the prop- 
erties at a high standard of efficiency, 


which it is assumed such an investment 
will give. 
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American Institute of Electrical 
Engineers. 

The 202d meeting of the American In- 
stitute of Electrical Engineers was held 
at the Edison auditorium, New York city, 
Friday evening, December 15. The meet- 
ing was called to order by President S. S. 
Wheeler. Mr. Sydney W. Ashe read his 
paper on “The Relation of Railway Sub- 
station Design to Its Operation.” This 
paper deals with the following questions 
regarding substation operation: the best 
method of starting synchronous converters ; 
the protection of converters; the use of 
oìl switches when synchronizing; the regu- 
lation of load; the best arrangement of 
switch gear; the operation of reverse cur- 
rent relays; the adjustment of load be- 
tween the substations which feed the same 
circuit, and the operation of synchronous 
converters. Each of these questions is 
taken up somewhat in detail by Mr. Ashe. 
A fuller abstract of this paper will be pub- 
lished in an early issue of the ELECTRICAL 
REVIEW. 

The second paper presented during the 
evening was by Mr. C. W. Ricker, of New 
York city, and is entitled “Some Consid- 
erations Determining the Location of 
Electric Railway Substations.” Mr. 
' Ricker shows how the varying factors of 
cost, construction and operation may be 
plotted graphically, so that a design of 
station giving the minimum cost for sub- 
station operation may be adopted. This 
paper will also be published in a later 
issue. 

The discussion on the two papers was 
opened by Mr. H. A. Lardner, of New 
York city, who asked a number of perti- 
nent questions. He said that direct cur- 
rent is not always available at substations 
for starting the synchronous converters, 80 
that it is, in many cases, essential that 
some alternative method of starting be 
provided for. He asked whether provision 
may not be made in some other way than 
by means of auxiliary storage batteries for 
operating the remote control switches, 
whether they could not be worked directly 
from the direct-current bus-bars? Another 
method of starting, which was not touched 
upon by Mr. Ashe, consists in carrying the 
speed of the rotary above synchronism, then 
disconnecting it from its source of power, 
and allowing it to drop back, throwing it 
on to the alternating-current bus-bars at 
the moment it reaches synchronism. Mr. 
Lardner said that starting from the alter- 
nating-current side has considerable ad- 
vantaye sometimes; that he has seen this 
method employed for converters rated at 
500 kilowatts without any difficulty be- 
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ing caused or any hunting taking placc. 
Mr. Lardner questioned the value of boost- 
ers, as suggested by Mr. Ricker, for extend- 
ing the section of road to be fed from one 
substation. 

Mr. W. I. Slichter, of Schenectady, 
N. Y., mentioned another method avail- 
able for starting synchronous converters 
by means of a single-phase-commutator 
motor, which can take the place of the 
induction motor often employed. By in- 
troducing reactances in series with the 
motor, the speed of the latter can be con- 
trolled easily, and no difficulty is met in 
synchronizing. 

Mr. J. B. Taylor, of Schenectady, 
N. Y., said that reactance coils are used 
with rotaries mainly to make regulation 
and an even division of the load possible. 
In substation design it is becoming custom- 
ary to arrange for starting at one-third 
normal voltage. This is to provide against 
unusual conditions which might lower the 
voltage to a point where the rotary could 
not be started. Mr. Taylor said that 
there are two general conditions met with 
in substation design. The first is that. 
when a railway system alone is supplied 
from the substation. In this case varia- 
tions in the voltage of the system caused 
by starting the rotary are of no conse- 
quence. In the other case the substation 
must supply a large mixed system con- 
sisting of railway and lighting loads. 
Such a substation will, in general, be part 
of a system so large that the variations 
in voltage caused when starting it are 
not felt. Mr. Taylor said that, regarding 
the use of bridges and other anti-hunting 
devices on rotaries, in general these are 
not essential, us there is no tendency for 
the machines to hunt when they are 
omitted. 

Mr. H. G. Stott, New York city, spoke 
of the difficulty of throwing rotary con- 
verters in synchronism when there is a 
fall of potential on the line of over twelve 
per cent. Starting one rotary from the 
alternating-current eide may provoke 
hunting of other machines. This factor 
is a limiting condition in the location of 
substations, for they.must be so close 
together that the maximum drop in volt- 
age will be fifteen per cent. 

Mr. E. H. Hewlett said that pumping 
of motor-operated switches was a thing 
of the past, since they are now made with 
stops which are automatically thrown out 
of the way at the first movement of the 
motor, but hold the switch in place after 
it has been moved. 

Mr. D. B. Rushmore, of Great Bar- 
rington, Mass., said that what was fre- 
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quently taken for hunting of the rotaries 
is merely the effort of the rotary to fol- 
low the angular variation in speed of 
the generator. With the introduction of 
the steam turbine, which gives a uniform 
speed of rotation, this effect will disap- 
pear. 

Dr. R. B. Owens, McGill University, 
Montreal, Canada, said that it seemed 
that one important item in the considera- 
tion of substation location had not been 
touched upon in the papers of the even- 
ing. This is the question of voltage. For 
some reason or other, the voltage of direct 
current for electric railway systems has 
not been carried beyond 600 or 650 volts. 
This seems strange, as he believes that 
the manufacturers stand ready to furnish 
rotaries for 1,000, 1,500 or even 2,000 
volts direct current. They are also pre- 
pared, if called upon, to supply motors 
to be operated at these voltages, these 
motors being of the bipolar type, with 
which satisfactory commutation can be 
secured. This plan, it would seem, would 
affect considerably the entire question of- 
electric railway design, and was, in effect, 
the answer of the direct-current system 
to the alternating. 

Mr. William McClellan asked whether 
the plan described by Mr. Ricker would 
help in locating substations except when 
the territory is more or less general and 
presents no special problems. 

The discussion was closed by Dr. C. P. 
Steinmetz, of Schenectady, N. Y., who, 
in his usual manner, gave a masterly sum- 
mary of the topics under discussion. Dr. 
Steinmetz divided substations into two 
classes: those operating on large systems, 
where, necessarily, the voltage variations 
must be small. In these cases automatic 
control of the voltage is not necessary, 
and is avoided as an unrequired complica- 
tion. In the other class—that of inter- 
urban railway systems where the stations 
are of moderate size—the heavy drop in 
voltage can not be prevented with any 
investment in copper which can be con- 
sidered. For such substations automatic 
voltage regulation by means of reactance 
coils and powerful fields on the rotary 
must be employed. It is what is usually 
known as phase control. Dr. Steinmetz 
said that, in practice, the starting of syn- 
chronous converters from the direct-cur- 
rent side of intcrurban systems has failed, 
since it is impossible to perform this opera- 
tion with any degree of satisfaction when 
the voltage of the line is varying as greatly 
as is the case. For this reason, starting 
from the alternating-current side has be- 
come an accepted practice. There is then 
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no need to synchronize, as the machine 
takes care of itself. A modification or a 
compromise between the two systems can 
be adopted in order to reduce the starting 
current. The machine may be brought 
up to epeed from the direct-current side, 
then disconnected entirely from this side, 
and the alternating-current switches 
thrown. The proper moment for closing 
the main switches is just before synchron- 
ism is reached, not after. Dr. Steinmetz 
divided anti-hunters into three classes. 
The most perfect of all is the Leblanc 
amortisseur, a squirrel-cage winding em- 
bedded in the pole-faces. This prevents 
distortion of the main field. The second 
class consists of a bridge placed between 
the pole-faces, which resists the action of 
a vertical component of field distortion 
set up by the armature. The third class is 
the short-circuit around the poles, acting 
somewhat in the same way. 

The meeting then adjourned. 

i 

The Turbine Steamer Carmania. 

The officers of the Cunard Steamship 
Company entertained the representatives 
of tthe press of New York city at lunch 
on board its new steamship, the Carmania, 
on Tuesday, December 12. This magnifi- 
cent steamship is a noteworthy addition 
to the Cunard fleet, as she is the first large 
ocean steamer to be propelled by steam 
turbines. The vessel is 675 feet long, 
72.6 feet beam, with a displacement ton- 
nage of 30,000. She is ninety-seven feet 
deep from bridge to keel, and has a speed 
of twenty knots. She is not only the largest 
turbine steamer in the world, but one of 
the largest of the transatlantic fleet. The 
turbine equipment consists of three tur- 
bines of the Parsons marine type. These 
drive directly three propellers. The cen- 
tral turbine is a high-pressure unit, the 
others being low pressure. The latter 
two are fitted with auxiliary blades for 
going astern. 

The behavior of the machinery during 
the voyage is said to have been most satis- 
factory, although unusually bad weather 
was encountered, the trip being made in 
schedule time. Throughout the voyage no 
accident whatever occurred, and the tur- 
bines required almost no attention. It is 
said that they do away with the vibration 
of the ship almost entirely. 

The electric generating plant of the 
ship is located abaft the engine room on 
the orlop deck. The equipment consists 
of four generating sets, each rated at 
seventy-five kilowatts, and running at 450 
revolutions per minute. There is here 
also a large switchboard, from which 


ELECTRICAL REVIEW 


thirty-six circuits are carried. Sixteen 
of these are for lighting the ship, and 
ten for the ventilating fans and for 
thermo-tanks. Three are heating circuits 
for the electric heaters distributed 
throughout the cabins, three for turbine 
lifting gear placed in the engine room, 
two for boat hoists, one for the searchlight 
projector, and one for galley machinery. 

The double-wire system is used in light- 
ing. The mains for each circuit run 
from the switchboard to a junction box, 
where there is a double-pole fuse. From 
this box, circuits are carried to other 
boxes, where fuses are placed, from which, 
in turn, circuits are carried to the dis- 
tributing boxes. Not more than three 
lamps are connected to any one circuit. 
The total equipment of lamps is about 
2,650. 


The thermo-tanks referred to above are 


large chambers through which fresh air 
is supplied to various parts of the vessel. 
The air, as it passes through these tanks, 
can be heated by steam coils or cooled if 
desired. The air from the tanks is driven, 
by means of centrifugal fans, throughout 
the air ducts. There are four of these 
fans, twenty-five inches in diameter, each 
requiring seven and one-half horse-power 
to drive it. These fans are located on 
the lower deck, and ventilate the stoke 
holes. The engine room and dynamo 
room are ventilated by four twenty-inch 
fans, each requiring five horse-power to 
drive it. The ventilation of the saloons 
and staterooms is accomplished by a 
seventeen and one-half-inch fan, located 
on the boat deck. The first-class smoking- 
room is ventilated by a twenty-inch fan, 
while a twelve and one-half-inch fan is 
used for ventilating the second-class 
smoking-room. There are six twelve and 
one-half-inch fans for ventilating the first 
and second-class lavatories. Three twenty- 
five-inch fans are fitted in the hold, ven- 
tilating trunks, to assist the natural ven- 
tilation of the vessel. | 
Electric heaters are used for warming 
the first-class dining saloon, where there 
are four large ornamental heaters, two 
placed at each end of the saloon. Each 
of these absorbs about twenty amperes. 
There are two similar heaters, smaller in 
size, in the writing room. Six staterooms 
on the promenade deck are each fitted 
with two heaters, and five smaller state- 
rooms have one heater each. These heat- 
ers take a current of seven amperes. Each 
first-class bathroom on this deck is 
warmed by a small heater placed on the 
wall near the door, taking five amperes. 
The motor equipment is employed for 
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various purposes. Those attached to the 
turbine-hoist apparatus are three in num- 
ber, and rated at eighteen horse-power. 
These are for lifting the turbine cases 
and rotors, when such is necessary, for 
inspection or repairs. There are two 
electric winches on the boat deck, three 
electric hoists in the storerooms on the 
lower deck for raising supplies to the 
galleys and pantries. These latter are one 
500-pound hoist and one 300-pound hoist 
for supplying the first-class galley, and a 
300-pound hoist for the third-class gal- 
ley. In addition, there is a 200-pound 
coal hoist for supplying coal to the first- 
class galley. Another hoist is placed in 
the mail-sorting room, which can lift five 
hundredweight at 150 feet per minute. 
The galleys are equipped with electrically 
operated machinery as far as possible. 
There are a dough-mixer, a roaster, three 
dish-washing machines for the three pan- 
tries, and six grills in the varieus pantries 
and barrooms. There are also a number 
of other small apparatus driven by mo- 
tors, such as knife-cleaners, hair-brushes 
in the barber shop, and an electrically 
heated hot-water urn. 

The shop telephone service serves for 
communicating from the wheelhouse to 
the engine room and the lookout at the 
forecastle, and to the steering gear at 
the after end of the shelter deck. The 
telephone at the forecastle is of the port- 
able type, which can be removed when 
not in use. There are also intercommuni- 
cating telephones fitted in the staterooms, 
the cabin, in the chief steward’s and chief 
engineer's rooms, and in the lower steer- 
ing compartment. The ship is fitted 
throughout with an electric call-bell sys- 
tem of 420 positions. There are also a 
submarine signal system and a Marconi 
wireless-telegraph system, the latter being 
installed in a special cabin. 

The ship is fitted throughout with the 
Stone-Lloyd system of operating water- 
tight bulkhead doors. These can all be 
closed in a few seconds from the bridge, 
and there is an indicator for each door, 
showing whether it is closed or not. 

The whistle, which is fitted in the for- 
ward funnel, can be operated electrically 
from any one of three positions on the 
bridge. 

The Illinois Valley Railway Company 
has published a handsome booklet entitled 
“The Illini Trail.” This booklet is re- 


plete with beautiful illustrations, and is 
descriptive of the valley of the Illinois. 
Many points of scenic beauty and his- 
torical interest are detailed, and there is 
included the story of “Starved Rock.” 
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THE NEW YORK ELECTRICAL SHOW. 


THE ANNUAL ELECTRICAL AND MECHANIC- 
AL SHOW, HELD AT MADISON SQUARE 
GARDEN, FROM DECEMBER 12 TO DE- 
CEMBER 23, ATTRACTS MANY VISITORS. 


The opening of the electrical show in 
Madison Square Garden, New York city, 
on December 12, was chronicled in the 
last issue of the ELECTRICAL Review. At 
that time a brief enumeration was given 
of the exhibits. Upon entering the corri- 
dor of Madison Square Garden leading to 
the large amphitheatre, the visitor is at 
once impressed with the advances of elec- 
tricity for illumination. Running com- 
pletely around the large corridor is a 
Moore vacuum tube, lighting up the entire 
entrance with a steady, pleasant light. 
This is really the exhibit of the Moore 
Electrical Manufacturing Company, of 
Newark, N. J. 

Upon entering the amphitheatre, the 
first exhibit which greets the visitor is 
that of the American Electrical Novelty 
and Manufacturing Company, New York 
city. This is probably the most extensive 
exhibit of electrical novelties ever shown 
at one time. The display is ingenious and 
very attractive. On one end of the booth 
is shown a movable showcase fixture, 
which consists of a series of trays con- 
stantly moved in a vertical direction. The 
miniature lamps and portable lights of 
every description are automatically flashed 
in circuit as each tray reaches the window 
or showcase level, the current being turned 
off as the tray recedes toward the back 
of the window. In this booth there are 
exhibited electric gas lighters, clock lamps, 
flashlights, candelabra and decorative fix- 
tures of every description. Complete 
Christmas-tree outfits are shown, 
pended from two large firs on either side 
of the hall. A feature of this com- 
pany's exhibit is the guaranteed elec- 
trical self-winding clock. ‘This clock is 
claimed to be absolutely perfect in con- 
struction and operation. 
was represented by Mr. F. J. Alvin, man- 
ager; Mr. George W. Edge, assistant man- 
ager; W. G. Mills and C. Hubert 

The representatives of the Electro- 
Dynamic Company, Bayonne, N. J., were 
kept busy explaining the advantages of 
the “Inter-Pole” motor. In this company’s 
booth there were exhibited various types 
of Moloney transformers. The exhibit 
showed the transformers complete with 
hanger-irons attached, and also showed 
various small parts of the assembly. A 
working exhibit of the “Inter-Pole” motor 
driving another motor as a generator was 


sus- 


The company 
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shown also. Connected up with the appa- 
ratus were a speed-indicator, a voltmeter 
Demonstrations were 


and an ammeter. 
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Mr. H. McL. Harding, J. B. Van Doren, 
and H. V. Neefus. 
The exhibit of the Waterbury Company, 
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constantly given of the speed ranges of 
this motor, and the adaptability to instan- 
taneous reversals and changes with spark- 
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New York city, was very elaborately and 
handsomely arranged. In this booth there 
were shown very complete lines of Manila, 
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less commutation and without shifting of 
the neutral points. The Electro-Dynamic 
Company was represented by Mr. G. Her- 
bert Condict, Mr. Thomas B. Peck, JT., 


sisal and wire rope, music wire, seam- 
less rubber-insulated wire, paper-insulated 
lead-covered cable for telephone, telegraph 
and power service, switch and panelboards 
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and switches. The new take-down wall 
box was shown, and demonstrations were 
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was the practical demonstration of the 
method of marbleizing slate and other 
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given of its adaptability to all forms of materials so as to match-up with the 
construction. A feature of the exhibit switchboard marble or other marble trim- 
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mings. A complete marbleizing outfit was 
installed, along with the baking ovens and 
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other necessary apparatus. A feature of 
the exhibit which attracted a great deal of 
attention was a new $10,000 switchboard 
built for the new Harlem hospital, New 
York city. This board is equipped com- 
plete, as it will be installed in the hos- 
pital plant. All of the fixtures on the 
switchboard are finished in polished and 
lacquered brass, making an extremely 
handsome appearance. The 
mounted on the new pedestals designed 
by the Waterbury Company. These pedes- 
tals consist of a wrought-iron tubular 
stand, surmounted by a solid brass bush- 
ing, and covered with a ribbed bronze 
tubing and a stamped bronze shell. This 
form of construction makes a decidedly 
attractive pedestal, gives ample strength, 
and does away with the possibility of 
flaws from solid castings, at the same time 
bringing the cost down to a minimum. 
The company was represented by Francis 
Granger, purchasing agent; T. J. Murphy, 
superintendent switchboard department ; 
O. Monroe, superintendent of rubber-cov- 
ered department; J. L. Adams, superin- 
tendent of lead-covered department, and 
a staff of eight or ten salesmen. 

The Chicago Pneumatic Tool Company, 
Chicago, Ill., exhibited a very complete 
line of the “Little Giant” storage batteries 
and the “Duntley” air-cooled electric 
drills. These air-cooled drills were shown 
in various sizes, and demonstrations were 
given of the adaptability of this apparatus 
to both light and heavy work. A novel 
feature of the exhibit was a portable elec- 
tric drill for drilling a three-eighths-inch 
hole in either steel or iron, which was 
run from a battery outfit of ten cells, the 
motor being wound for twenty volts. 
Another novelty exhibited by the company 


board is 
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was an electrically driven cloth cutter. 
This is designed so that after a bundle 
of cloth is marked the tool is laid upon 
the top surface and guided along the out- 
lines, cutting the cloth through as fast 
as the workman can direct it along the 
line. The company was represented by 
T. A. Aldcorn, general sales agent; C. B. 
Coates, electrical engineer; A. B. Innes 
and W. J. Blake. 

The Simplex Electric Heating Com- 
pany, Cambridgeport, Mass., was repre- 
sented by its New York agent, Roger Will- 
iams. The exhibit at this booth was par- 
ticularly attractive, and was alwavs one 
of the centres of interest. Mr. Williams 
hit upon the happy idea of specializing in 
the distribution of dainties each night, 
and also made a hit by distributing hot 
coffee and electrically cooked food of 
various descriptions to the attendants at 
the various booths throughout the Garden. 

The exhibit of the Grav National 
Telautograph Company, New York city, 
was patronized by many visitors, who took 
away the transcribed messages as souve- 
nirs. The company was represented by 
Mr. Robert P. Parrott. 

The National Battery Company, Buf- 
falo, N. Y., showed a line of automobile 
batteries, telephone and telegraph bat- 
teries, and, in addition to a number of 
photographs, showing typical illustrations, 
there were several cabinets showing in 
detail the assembly of the various forms 


of storage battery. This exhibit was pre- 
sided over by Mr. James M. De Mallie, 
sales engineer for the eastern district. 

The Clark Electric and Manufacturing 
Company, New York city, exhibited a line 
of insulating material. This included 
copper splicing sleeves for splicing hard- 
drawn copper wires and cables, interlock- 
ing insulator clamps, underlocking in- 
sulator clamps, angle-locking insulator 
clamps and Ball-socket insulator clamps. 
The company also exhibited for the 
Ansonia Brass and Copper Company 
a special hemp-centre stranded copper con- 
ductor for high-tension work. This con- 
ductor has a very high elastic limit, and 
very great tensile strength. Mr. Harry 
A. Wilson and Mr. P. J. White repre- 
sented the company. 

The Kinsman Block Signal System 
Company, New York city, showed a com- 
plete outfit for operating an electrical 
stop system on a moving locomotive or 
train. This svstem is a combination of 
devices for preventing a train from enter- 
ing a danger zone by automatically shut- 
ting off the steam or electricity, apply- 
ing the air-brakes when, for any reason, 
the visual signals have been misunder- 
stood or disoheved. The company was 

The Sarco Company, New York city, 
represented bv Frank E. Kinsman, G. 
Colby, A. J. Lowndes, J. B. Collins, 
C. H. Kinsman and W. F. Messenmoscher. 
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was represented by R. A. Schoenberg and 
W. L. Auerbacher. The new quick-break, 
quick-make pendant switch manufactured 
by this company was used on all of the 
cluster lighting and on the various fixtures 
throughout the exhibition. The new 
Sarco light—a flaming arc light recently 
imported by the company—was on exhi- 
bition, and this attracted a great deal of 
attention. 

The National Meter Company, New 
York city, exhibited a “Nash” three-cyl- 
inder gas engine, driving a thirty-kilowatt 
C & C dynamo. This unit was in con- 
stant operation supplying current for 
several large electrical signs which were 
mounted above the company’s booth. The 
company was represented by J. C. Kelley 
and F. C. King. 

Mr. Rudolf Miehling represented the 
Charles A. Thompson Company, New 
York city. This company had a very at- 
tractive joint exhibit with the St. Marys 
Incandescent Lamp Company, St. Marys, 
Pa., and the Sun Porcelain Company, 
Trenton, N. J., McLeod, Ward & Com- 
pany, New York. At this booth were W. 
T. MacDowell, representing “Solderine” 
and “Navalite? conduit, and Robert 
Mulligan. 

The Eastern Carbon Works, Jersey 
City, N. J., exhibited a very complete line 
of carbon ’ products, dry batteries, flash 
lights, gas lighters and novelties. This 
company was represented by William 
Mills, and O. L. Turgeon. 

The George L. Mason Company, New 
York city, exhibited the Mason jeweled 
sion, the letters being made up in in- 
numerable combinations. 

The General Storage Battery Company, 
New York citv, exhibited the “Bijur’ 
high-duty storage battery. The exhibit 
included a charging booster, a standard 
battery case for railway signals, a con- 
stant-current booster, a main switchboard, 
a vacht-tvpe switchboard, a yacht- light- 
ing battery, a table of exhibits of high- 
dutv plates, a switchboard and cells of 
various sizes. Mr. Joseph Bijur was in 
attendance, supported by a number of rep- 
resentatives. 

The New York Telephone Company 
had one of the handsomest booths in the 
Garden, and this was patronized at all 
times by the visitors, this apparatus hav- 
ing become one of the most familiar 
adaptations of electricity at the present 
time. All around the Garden there were 
many elaborate exhibits, each one of which 
had some special feature of attraction 
for many interested visitors. The gen- 
eral view is given very well in two of the 
illustrations presented herewith. 

Among other exhibitors were the fol- 
lowing: American De Forest Wireless 
Telegraph Company, New York city; 
Victor Talking Machine Company, Cam- 
den, N. J.; Gold Car Heating and Light- 
ing C ompany, New York city; Van Dvyck- 
Churchill Company, New York city; 
Bender-Martin Company, New York city; 
the Wireless Electrie Company, Phila- 
delphia, Pa.; Brunswick Refrigerating 
Company, New Brunswick, N. J.; Prome- 
theus Electric Company, New York city; 
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Natural Food Company, Niagara Falls, 
N. Y.; Stow Manufacturing Company, 
Binghamton, N. Y.; Enos Company, New 
York city; Niagara Tachometer and In- 
strument Company, Buffalo, N. Y.; Peer- 
less Electric Company, Warren, Ohio; 
Magnet Wire Company, New York city; 
International Text Book Company, Scran- 
ton, Pa.; Tacony Iron Company, Phila- 
delphia, Pa. ; ; Electro-Radiation Company, 
Boston, Mass. ; Charles E. Dressler & 
Brother, New York city; Webb Self-Light- 
ing Company, New York city; Magneta 
Company, New York city; G. M. Gest, 
New York city; Dossert & Company, New 
York city; Safety Electric Elevator Com- 
pany, New York city; American Telegra- 
phone Company, New York city; Hol- 
combe & Company, New York city; 
Caldwell & Osterhoudt, New York city; 
Standard Vitrified Conduit Company, 
New York city; International Optical 


Company, New York city; Waite & Bart- 


lett Manufacturing Company, New York 
city; National Carbon Company, Cleve- 
land, Ohio; Elmer P. Morris, New York 
city; Cooper Hewitt Electric Company, 
New York city. 

Each afternoon and evening there were 
band concerts given by Daquin’s military 
band. 

Mr. Earle L. Ovington delivered a se- 
ries of lectures, supplemented by prac- 
tical demonstrations of spectacular elec- 
trical experiments on special apparatus. 
These experiments covered the phenomena 
of high-tension discharges, high-frequency 
currents, electrotherapeutics, wireless tel- 
egraphy, Roentgen rays and some Tesla 
demonstrations. These exhibitions were 
open to the public. 

Through the courtesy of the street 
cleaning department of the city of New 
York, a very complete model was shown 
of the incinerating plant established at 
one of the docks, which is used for load- 
ing the sea- -dumping scows for getting rid 
of the refuse of the city of New York. 


Instructions for Resuscitation from 
. Electric Shock. 


Under the auspices of the Hudson River 
Electric Power Company, there were re- 
cently gathered at the office of Dr. D. L. 
Kathon, on Union street in Schenectady, 
N. Y., a number of the heads of depart- 
ments of the Hudson River Electric Power 
Company and its allied and auxiliary 
companies at Mechanicsville, Spier’s Falls, 
Utica, Scoharie and Watervliet. The 
meeting was arranged by Brice E. Mor- 
row, manager of the Electric Power Com- 
pany. Dr. Kathon delivered an interest- 
ing lecture on the best and most modern 
methods of resuscitating a person who had 
received an electric shock, and also illus- 
trated the treatment of persons suffering 
from electrical burns. The lecture was 
illustrated with a living subject. It is pro- 
posed to have similar lectures in the 
future, every precaution being taken to 
ensure the safety of those employed by 
the several companies. 


December 23, 1905 


Electrification of the Pennsylvania 
Railroad. 


Up to the present time the principal 
advance in the electrification of steam 
roads has taken place at the terminal sta- 
tions or upon branch roads, so that the 
recent decision of the Pennsylvania Rail- 
road to equip electrically a portion of its 
svstem between Camden and Atlantic 
City, N. J., is of the greatest interest. 
The developments which have taken place 
at New York, under the direction of the 
New York Central & Hudson River Rail- 
road and New York, New Haven & Hart- 
ford Railroad companies, have focused 
the attention of the engineering world on 
this branch of railroad enginecring, and 
this further advance of electric traction, 
coming as it does when this phase of rail- 
roading is fresh in the minds of all engi- 
neers, marks another milestone passed in 
the substitution of electricity for steam 
for railway service. 

That portion of the Pennsylvania rail- 
road to be electrified comprises some 
sixty-four miles of steam road lying be- 
tween Camden and Atlantic City, N. J., 
being a portion of the West Jersey & Sea- 
shore branch of the Pennsylvania system. 
It is proposed to utilize the Cape May line 
of this svstem from Camden as far as 
Newfield, this line being double-tracked 


with 100-pound rails, and to build an ad- . 


ditional track from Newfield to Atlantic 
City, making the lines double-track 
throughout. 

Over this roadbed an express service 
will be established. The initial installa- 
tion will provide for a three-car train 
every fifteen minutes between Camden 
and Atlantic City, making the sixty-four 
miles in eighty minutes without stops. 
The maximum speed of the cars will be 
between fifty-five and sixty miles per 
hour. 

In addition to this through service to 
Atlantic City, a half hourly schedule is 
planned, consisting of two-car trains be- 
tween Camden and Millville, forty miles, 
and ten-minute service of single cars be- 
tween Camden and Woodbury, eight and 
one-half miles. Full service will call for 
fifty-eight cars in operation, each equipped 
with two 200-horse-power direct-current 
motors known as GE-69. These motors 
will be similar to those now being manu- 
factured by the General Electric Company 
for the equipments of the New York ter- 
minal of the New York Central & Hudson 
River Railroad. The motors will be con- 
trolled by the Sprague-General Electric 
automatic multiple-umit system, which 
will permit the operation of cars in trains, 
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all of the motors being under the control 
of the motorman in the cab of the forward 
car. 

Current will be furnished to the cars 
by the third-rail system, except on. the 
sections between Camden and Woodbury, 
and Newfield and Millville, where the cars 
will obtain the necessary current by an 
overhead trolley. The speed on these sec- 


tions is less than on the main line. 

At Camden the power-house will be lo- 
cated. Power for the operation of the 
cars will be furnished by three 2,000-kilo- 
watt General Electric-Curtis turbo-gen- 
erators of the three-phase alternating-cur- 
rent type, having a frequency of twenty- 
five cycles. From this power-house trans- 
mission lines will be run to six substations 
between Camden and Atlantic City, and 
a seventh substation at Millville to sur 
that section of the road lying between Mill- 
ville and Newfield. 

The transmitting potential will be 
33,000 volts. At the substation a total 
capacity of 11,000 kilowatts in rotary con- 
verters will be provided, delivering direct 
current to the third rail at 650 volts. The 
individual units will be of the standard 
Genera] Electric type and will have a ca- 
pacity of 750 kilowatts. They will be 
started from the alternating-current end 
by means of taps on the stepdown trans- 
formers. 

The contract calls for the completion 
of this road by July 1, 1906, in order to 
take care of the heavy summer traffic. 
The total amount of money involved is 
about $3,000,000. The electrical equip- 
ment will be furnished by the General 
Electric Company. 


The Hydroelectric Power Plant of the 
Nevada Power, Mining and 
Milling Company. 


The hydroelectric power plant of the 
Nevada Power, Mining and Milling Com- 
pany is situated on the Bishop creek, 
Inyo county, Cal., about seven miles from 
the town of Bishop. The transmission 
line extends to Goldfield and Tonopah, in 
Nevada. The first generator was placed 
in operation about the twentieth of last 
September, and since then power has been 
regularly delivered to the above places. 
The company owns the local light and 
power companies of the two cities, and 
thus a portion of the load is taken by the 
lighting circuits, and the remainder is 
used in the stamp mills and mines. Bishop 
creek lies on the eastern slope of the 
Sierra, and, with the exception of the Owens 
river, is the only considerable stream on 
that side of the mountains for several 
hundred miles. Its head waters are in 
the snows of the highest part of the Sierra 
Nevada, which here reaches an altitude of 
over 14,000 feet above sea level. The 


plain of Bishop or the Owens river valley - 
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lies at an elevation of 4,000 feet. The 
mountains rise abruptly from the plain, 
and the descent of the stream is corre- 
spondingly rapid. Its fall is over 1,000 
feet in two miles, and is thus thought to 
offer the most favorable location of any 
power plant in the West. The water is 
taken from the creek by a small diverting 
dam, and conveyed along the mountain side 
in a wooden stave pipe until it reaches a 
point above the power-house, where it 
enters the steel pipe that leads to the 
power-house on the creek bank. The 
transmission line extends across the valley 
of the Owens river, then over the White 
mountains, and across the Nevada deserts 
to Tonopah Junction—eighty-five miles. 
From there the line branches to Tonopah, 
eighteen miles, and to Goldfield, ten 
miles, making the total length of line 113 
miles. In crossing the White mountains 
the line reaches an elevation of over 
10,500 feet. The pipe line is about 
12,000 feet long, consisting of 6,700 feet 
of forty-two-inch wood stave pipe, 2,150 
feet of thirty-inch wood stave pipe, and 
3,150 feet of twenty-four-inch steel pipe. 
The forty-two-inch pipe runs on a nearly 
level grade, the static head at the lower 
end being about thirty feet. At this point 
are placed two gate valves—one for the 
present thirty-inch pipe, and the other 
providing for a future line. The thirty- 
inch pipe descends the hill to a point that 
gives a static head of 265 feet. Here it 
joins the twenty-four-inch steel pipe which 
descends to the power-house, the total 
static head being 1,068 feet. The water- 
wheels are of the Pelton type. Two are 
direct-connected to two 7%50-kilowatt, 
sixty-cycle, 2,200-volt, three-phase alter- 
nators, running at 450 revolutions per 
minute. There are, in addition, two ex- 
citers driven by small wheels. The cur- 
rent from the generators is transformed 
up by means of 500-kilowatt oil-insulated 
and water-cooled transformers to 30,000 
volts. From the power-house to Tono- 
pah the line is of stranded aluminum 
equivalent to No. 0. From Tonopah 
Junction to Goldfield the line is of No. 2 
aluminum, stranded. The insulators are 
fourteen-inch, four-part porcelain, held on 
malleable iron pins. The triangle is 
seventy-two inches on a side, and spans 
normally 310 feet. The lower two pins 
are carried on @ cross-arm six feet eight 
inches long; while the upper pin is carried 
on an eight-inch channel iron extension 
bent to U-shape, and bolted to the top of 
the pole. The company’s telephone line 
is carried on a separate pole line located 
at some distance from the power line. A 
switch station was built at Tonopah Junc- 
tion, and substations at Tonopah and 
Goldfield. The latter two contain each 
three oil-insulated, air-cooled transformers 
rated at 300 kilowatts, reducing the press- 
ure to 6,600 volts for local distribution.— 
Journal of Electricity, Power and Gas 
(San Francisco), December. 
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The Graphic Calculation of Dynamo Shunt 
Rheostats. 

A quick and convenient method of se- 
lecting a suitable shunt resistance for a 
dynamo is here described. All that is 
required is the usual saturation curve of 
the generator. This should preferably 
be carefully taken, but if approximate 
results only are needed, an approxima- 
tion of this characteristic will suffice. 
The curve is plotted as usual, with the or- 
dinates in volts and the abscisse as amperes 
of excitation. From that point on this 
characteristic representing normal condi- 
tions of operation, a line is drawn hori- 
zontally backward toward the pressure 
axis. If, then, a line be drawn from any 
point of this hcrizontal line to the origin, 
it will cut the saturation curve at some 
point. The voltage at this point will 
be that given by the generator, under 
suitable conditions, when the resistance 
of the rheostat bears to that of the field 
the same proportion as the parts of the 
horizontal line—that is to sav, if the 
point selected is one-third of the distance 
from the end of the saturation curve 
toward the vertical axis, then a shunt 
rheostat having a resistance one-half that 
of the field current will give, when in- 
troduced entirely into the field circuit, a 
stable voltage equal to that where the 
line drawn from the point of division to 
the origin cuts the saturation curve. 
There is another wav of obtaining the 
same result: that is, by computing from 
the saturation curve a second curve of 
ampere ohms, which shows the total re- 
sistance in the shunt circuit corresponding 
to any point on the saturation curve. 
But as the results obtained by the two 
methods are identical, the graphic one is 
to be preferred, since it is the simpler. 
This graphic method may be used also 
for the determination of the compounding 
of dynamos for desired characteristics.— 
Abstracted from the Electrical Review 
(London), December 1. 

i A 
A Dynamometric Brake. 


M. A. Krehs here describes the use of 
a dynamo as an absorption dynamometer 
when adjusted so as to enable the torque 
delivered to if to be measured. The 
method of doing this is a modification of 
the cradle-dvnamometer. The interest 
here lies chiefly in the use of the ap- 
paratus in practice, and for widely vary- 
ing power measurements. The dynamo 
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which is used as the absorption dynamom- 
eter is mounted so that the field is free 
to turn on ball bearings. Scale beams are 
bolted to it, by means of which sliding 
weights allow the resisting torque to be 
measured. The power delivered by the 
machine is used for the ordinary work 
of the shop, and there is, therefore, no 
waste energy. The advantages claimed 
for this dynamometer over the ordinary 
Prony brake are: the complete control of 
the output of the machine; there is no 
waste of energy, and the test may be 
carried on as long as desired without in- 
volving any of the ordinary inconveni- 
ences of the brake; the speed of operation 
can be varied at will, and the power lost 
in making a test is not more than ten to 
fifteen per cent of that delivered by the 
machine tested. M. Krebs says that he 
has used this arrangement for speeds va- 
rying from 500 to 2,500 revolutions per 
minute, and for powers varying from one 
horse-power to 200 horse-power. On one 
occasion, when the motor to be tested 
was large, two of these dynamometers 
were attached to it, one being coupled to 
each end of the shaft. It has been in 
use for some years past in the shops of 
the Panhard & Levassor Company, of 
Paris.—Translated and abstracted from 
L’ Électricien (Paris), December 2. 
ad 
The Use of a Magnetic Field with the Ryan 
Cathode Ray Oscillograph. 

One of the inconveniences of the cath- 
ode rav oscillograph, as developed by Pro- 
fessor H. J. Ryan, is that, with extended 
use, the tube vacuum, and consequently the 
necessary operating voltage, increase rap- 
idly, causing a leakage from terminal to 
terminal inside the tube. Several means 
of reducing the vacuum have been tried. 
The one considered here consists in plac- 
ing around the neck of the tube, between 
the cathode and the aluminum diaphragm, 
which cuts off all but a small bundle of 
rays, a field coil which sets up a magnetic 
field parallel to the path of the ray. The 
behavior of this coil seems at first some- 
what irregular, as the reduction in volt- 
age does not vary directly with the in- 
tensity of the current in the coil. It 
was found that the decrease in voltage was 
slight until the intensity of the magnetic 
field was sufficient to prevent the rays 
from impinging upon the walls of the tube, 
and to direct them more nearly toward 
the centre of the diaphragm. To be ef- 


fective the coil must be placed between 
the diaphragm and the cathode, and, un- 
der favorable conditions, it may decrease 
the voltage required to establish the 
cathode ray to one-tenth that taken when 
the coil is absent. The following conclu- 
sions are given: a magnetic field parallel 
to the path of cathode rays does not 
alter the amount of current taken by the 
ray over the wide range of voltage obtain- 
able with such a field; but a large, though 
irregular, decrease in the voltage re- 
quired to produce discharge in a cathode- 
ray tube accompanies a strong magnetic 
field parallel to the direction of the rays. 
The direction of the parallel field has 
no effect upon the results. It has been 
found possible to obtain good results by 
using a fairly low number of ampere-turns 
placed close to the anode. In this posi- 
tion the coil does not affect the shape of 
the card on the screen, while it secures 
a well-defined spot without the trouble- 
some flickering due to high voltages, 
giving, at the same time, a more intense 
spot of light by directing more rays 
through the aperture in the diaphragm, 
and it enables the sensitiveness of the 
oscillograph to be varied by giving some 
control over the velocity of the rays.— 
Abstracted from the Physical Review 
(Lancaster), November. 
a 


The Belfast (Ireland) City Tramways. 

The tramways of Belfast, Ireland, be- 
came the property of the city on January 
1, 1905. The total amount that has been 
paid to acquire the property, to release 
the unexpired loss, compensation to off- 
cers, etc., and for the new work, amounts 
to nearly $5,000,000. The total length 
of the system is nearly forty miles of 
double track. The conversion of the sys- 
tem to electricity is nearly completed, 
and a number of the routes were opened 
to the public on November 30. The new 
generating station of the plant forms an 
extension to the city supply works which 
were erected in 1888. The site is close 
to the river Lagan, in the southwest part 
of the city, and about a mile from the 
centre. The generators are compound- 
wound, and supply current at 550 volts 
for the railway system, or run as simple 
shunt machines at 440 volts for three- 
wire distribution. The original plant 
consisted of a 200-kilowatt generator, and 
two fifty-kilowatt balancing sets, to which 
additional sets had been added so as to 
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bring the total equipment of the station 
up to 3,400 kilowatts. The new plant 
has been equipped with a complete 
coal-handling plant, which takes the 
coal from the barges on the river 
and delivers it to the bunkers over the 
boiler room. In the boiler room the boil- 
ers have been arranged in a single row 
in sets of two. Each boiler is provided 
with its own economizer. They are of 
the Babcock & Wilcox type, fitted with 
superheaters for raising the temperature 
of the steam 150 degrees Fahrenheit. 
The engine-room equipment consists of 
three 1,000-kilowatt, continuous-current 
generators, direct-connected to vertical, 
three-crank, triple-expansion engines. The 
generators are of the Westinghouse make, 
have sixteen pcles, are wound for a con- 
stant voltage of 550, when connected com- 
pound. The water for the condensing 
plant is circulated by three Gwynne elec- 
trically driven centrifugal pumps, ar- 
ranged in a pump house on the river bank. 
Two twelve-inch pumps are each di- 
rectly coupled to a thirty-brake-horse- 
power motor, and will deliver 150,000 
gallons of water per hour. A fifteen-inch 
pump is coupled to a fifty-horse-power 
motor, and will deliver 300,000 gal- 
lons of water per hour. The height 
of the lift varies considerably with the 
state of the tide, but the maximum lift 
is not greater than fifteen feet. From 
the main generating station energy is 
distributed to the line and to a substation 
at the Fort William depot, for operating 
the portion of the system in that dis- 
trict. At this place there are two 150- 
kilowatt, three-phase, synchronous mo- 
tor-generators, which draw their power 
from two 250-kilowatt synchronous motor- 
generators at the power-house. The lat- 
ter machines are supplied with continu- 
ous current, either from the traction or 
the lighting switchboards, at a pressure 
of 500 to 550 volts. They generate three- 
phase current direct at 6,000 volts, fifty 
cycles, at which pressure it is transmitted 
over the line. The two machines at the 
substation are each provided with a small 
three-phase induction starting motor, 
mounted on the same shaft. The over- 
head equipment is mainly of span-wire 
construction, though there are two 
stretches of side-bracket work. Centre 
poles, where used, are lighted by means of 
two incandescent lamps, mainly for the 
purpose of locating the pole. . The under- 
ground feeders are of Callender’s bitu- 
men insulated type, laid in troughs run 
in solid with bitumen. The troughs are 
covered with hard-burned tiles. Two 
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cables are laid in each trough, the ar- 
rangement throughout being that the 
feeders, together with the telephone and 
test wire for the same route, are placed 
in the same troughs. There are sixteen 
line-feeders and four return feeders. 
The length of the feeders varies from 


1,500 yards to 7,500 yards, and the sec-- 


tion, from one square inch to 0.15 square 
inch. The section of the rail-return 
feeders varies from two and one-half 
square inches to one and one-half square 
inches. The present equipment consists 
of 170 cars of the double-deck, single- 
truck type, each with accommodations for 
fifty-four passengers. There are, in ad- 
dition, fifty horse-cars undergoing con- 
version for use on the new system.— 
Abstracted from the Electrician (Lon- 
don), December 1. 
a 
Electrolytic Copper. 


Mr. Lawrence Addicks discusses here 
the electrolytic refining of copper, es- 
pecially from the point of view of the 
multiple system. He first calls attention 
to the opinion, still held in many quarters, 
that Lake copper is superior to all other 
grades. For almost all purposes, however, 
there should be no hesitation to-day in 
specifying electrolytic copper. In conduc- 
tivity and in mechanical properties it 
leaves little to be desired. Any advan- 
tages which it is thought the Lake copper 
has for mechanical working must be attrib- 
uted to its impurities. A small quantity 
of arsenic, for example, while exceedingly 
detrimental to the conductivity, will im- 
prove appreciably the mechanical proper- 
ties of copper. At one time arsenic was 
considered necessary in English specifica- 
tions for fire-box copper. Each year, how- 
ever, a greater proportion of the world’s 
output is refined electrolytically, and it 
seems probable that before long there will 
be but two grades of copper on the market: 
high-conductivity copper, which will in- 
clude electrolytic and picked brands of 
Lake; and casting copper, covering all ma- 
terial which will not pass a conductivity 
requirement of ninety-eight per cent an- 
nealed. Mr. Addicks then takes up the 
refining process. The ideal electrolyte 
would be one chemically inert as a solvent, 
but capable of dissolving electrochemically 
copper, and having zero specific resistance. 
These conditions are most nearly met by 
an acidulated sulphate solution, and this 
has the additional commercial advantage 
of employing one of the cheapest of chem- 
icals—sulphuric acid. In the refining 
operation the soluble sulphates go into so- 
lution and grow cumulatively. Selenium 
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and tellurium and the precious metals go 
entirely into the slimes. There is there- 
fore a triple separation. The usual prod- 
ucts are only copper at the cathode, silver 
and gold from the slimes, and sometimes 
copper and nickel sulphates from the elec- 
trolyte. Selenium and tellurium are 
easily recoverable from the .slimes, were 
there sufficient market. Tellurium is an 
element almost without use in the arts, 
though small amounts are used in medi- 
cine. Arsenic is the most difficult im- 
purity with which to deal. The cathode 
copper is exceedingly pure, usually run- 
ning about 99.93 per cent copper; hydro- 
gen is the chief impurity. The objection- 
able cathode impurities are of two classes 
—those which depress the electrical con- 
ductivity, and those which make the metal 
brittle. Arsenic and antimony represent 
the first class; tellurium and lead, the 
second. Good cathode copper should show 
but a few thousandths per cent of arsenic 
and antimony. Any conductivity troubles 
in electrolytic copper can almost invari- 
ably be traced to the presence of undue 
amounts of one or both of these elements. 
Impurities of the brittle-making type are 
rarely met with, and, if present, are due to 
mechanical contamination of the cathode. 
The resistance of the circuit is made up 
approximately as follows: fifteen per cent 
metallic resistance; sixty per cent electro- 
lyte, imcluding the transfer resistance, 
which seems to be due to a sort of polari- 
zation at the electrodes; twenty per cent, 
due to poor contacts; and five per cent, 
due to counter-electromotive force of the 
cell. The contact resistances vary enor- 
mously, depending upon the cleanness of 
the surfaces and the pressure applied. 
The size of tank is chiefly a matter of con- 
struction. The number of electrodes 
placed in parallel does not seem to bear 
any direct relation to the current efficiency. 
Various dopes have been tried for control- 
ling the character of deposit. Ammonium 
sulphate undoubtedly exerts a beneficial 
effect in encouraging smooth deposits. 
Organic reducing agents, notably gela- 
tine, have a restraining effect upon the 
crystalline nature of deposits, but these 
are not easily controlled. Comparatively 


little copper is put upon the market in 


cathode form, although this is an ideal 
shape from which to make brass and 
copper castings. The wire bars and ingote 
never give a conductivity equal to that 
shown by samples from the methods from 


which they are made. This is partly due 
to the absorption of some impurities from 
the furnace lining.—Abstracted from the 
Journal of the Franklin Institute (Phila- 
delphia), December. | 
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Electrical Patents. 


An armature for electrical machines has 
been invented by Wm. T. Hensley, of 
Bound Brook, N. J. (805,547, November 
28). The invention, which affords a satis- 
factory means of ventilating the armature 
core, consists of armature discs, having 
teeth between which the armature coils 
are arranged, with spacing-pieces arranged 
along the coils and having shoulders en- 
gaging the teeth, the shoulders being of 


ARMATORE FOR ELECTRICAL MACHINES. 


less width than the teeth on the disc and 
forming ventilating spaces between the 
spacing-pieces. 

Samuel ‘L. Foster, San Francisco, Cal., 
has invented an electric strain insulator 
used with guy or supporting wires, cables 
or electrical conductors, to separate elec- 
trically the part of the wire, cable or con- 
ductor on one side of the insulator from 
the part of the wire, cable or conductor on 
the other side of the insulator (805,778, 


ELECTRIC STRAIN INSULATOR. 


November 28). The objects of the in- 
vention are: to provide a more durable in- 
sulating substance under compression 
than has formerly been used; to dispose 
this insulation in a more visible and ac- 
cessible position and to arrange it so tnat 
it can readily be replaced or renewed; to 
construct the insulation so as to reduce to 
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a minimum the tendency to deterioration 
in the conductors when attached to it; and 
to construct the insulator so as to reduce 
to a minimum the labor cost for attaching 
the guy or supporting cables or electrical 
conductors to the insulator. The inven- 
tion comprises the combination of an 
open link-like metallic body having a flat 
and centrally perforated base; a bolt pass- 
ing into said body through its perforated 
base and insulated therefrom; a nut on 
the inner end of the bolt, and an aper- 
tured insulating block under compression 
between the nut and the flat base of the 
body, said block having a tapering wall 
terminating in an enlarged flat base. 
William Kaisling, Chicago, Ill., has in- 
vented an electric-current generator, and 
assigned the patent to the Stromberg-Carl- 
son Telephone Manufacturing Company, 
Rochester, N. Y. (805,557, November 28). 
The invention relates particularly to mag- 
neto-generators employed in the telephone 
art, its object being to provide improved 
switching mechanism so that various con- 


MAGNETO GENERATOR. 


nections may readily be made with the 
armature of the generator to supply vari- 
ous kinds of currents. The invention is 
of great importance in party-line tele- 
phone systems where, for instance, alter- 
nating currents, pulsating currents, and 
direct currents are required for operating 
substation selective apparatus. The in- 
vention provides improved switching 
mechanism attachable to any generator 
and provided with terminals which offer 
various combinations. By connecting with 
two of the terminals alternating current 
will be received from the generator; and 
by connecting with another set of ter- 
minals direct current will be delivered, 
and two other sets respectively furnish 
pulsating positive current and pulsating 
negative current. 

Francis W. Jones, New York, N. Y., 
has obtained a patent (806,412, De- 
cember 5) for an improved telegraph re- 
peater. This invention relates to auto- 
matic apparatus for interchangeably re- 
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peating current variations from one cir- 
cuit to another. The object of the inven- 
tion is to increase the certainty of opera- 
tion of such repeaters, to reduce the ex- 
pense of the instruments, and to employ 
only common and well-known instruments, 
readily modified to adapt them to such 
use. The apparatus employed on each cir- 
cuit consists of an ordinary relay and an 
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electromagnetic transmitter operated by 
the relay. The transmitter has three coils 
on its single magnet. This magnet is 
preferably a horseshoe magnet. One coil 
is in a permanently closed local circuit. 
Another coil is in a local circuit controlled 
by the repeating points of the relay, and 
the third coil is in a local circuit oper- 
ated by the down contact points of the 
opposite transmitter. Two of these coils 
affect the magnet in the same sense or di- 
rection. One coil is differential or opposed 
to the other two coils. The effect of the 
differential coil is substantially equal in 
its magnetizing power to either one of the 
other two coils, but not to both. 

An improvement in insulating electric 
conductors has been invented by Isidor 
Kitsee, Philadelphia, Pa. (806,348, De- 
cember 5). The invention relates to an 
improvement in insulating electric con- 
ductors and the necessary process. The 
object of the invention is to produce eco- 
nomically an insulating covering for wires. 
The invention consists in the process of 
insulating electric conductors with an 
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amorphous-cellulose compound which con- 
sists in first carrying the wire to be in- 
sulated through means adapted to moisten 
the wire with a solvent of the amorphous- 
cellulose and then carrving the wire and 
a strip or strips of cellulose through com- 
pressing means, thereby enclosing the wire 
in a strip or in strips and making the wire 
adherent to the strips. 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. 
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Managers are invited to contribute suggestions 


for methods of increasing the demand for electric service. 


The accompanying illustration is a 
reproduction of an advertisement four 
and one-quarter inches by eight and one- 
half inches which recently appeared in 
some of the New York dailies. The New 
York Edison Company has been keen to 
make a bid for holiday business, and at 
the same time to advocate the use of elec- 
tric heating and cooking apparatus. The 
very deep interest shown by the host of 
visitors to the Madison Square Garden 
electrical show, during the past two weeks, 
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in every form of electric heating and 
cooking device, plainly indicates that 
there is a fertile field ready to be opened 
up for this material. This condition of 
affairs in Greater New York must surely 
be similar to that which exists in every 
city, large or small. The almost univer- 
sal complaint on the part of the interested 
party is that there is no facility in the 
house for using electric current. The 
fact that electricity is an elegant and 
convenient form of illumination is not 
sufficient, in many cases, to cause a house- 


holder to go to the expense of wiring. — 


The added advantages of electrical cook- 


ing and heating, however, are presenting 
one of the strongest arguments which the 
central station advocate has to offer. The 
electrically heated laundry iron is a pe- 
culiarly attractive proposition, and it 
would seem wise to make a decided stand 
on this article at least. 

The newspaper advertising of the New 
York Edison Company has been well 
placed and the readers have received many 
suggestions. The style of display is uni- 
form and particularly attractive. The 
plates are made by the Edison company 
and delivered to the newspapers in order 
to avoid an unsymmetrical arrangement 
of the serier. 


The Edison Electric Illuminating Com- 
pany, of Brooklyn, N. Y., has inaugurated 
an innovation in the relations between 
the employés of a corporation and those 
more directly responsible for the conduct 
of its business. On the evening of 
Wednesday, December 13, nearly 1,200 
employés of the Edison company, and 
their women folk, were invited to a re- 
ception by the officers and staff council. 
The entertainment included a splendid 
performance by Miller’s orchestra, many 
selections by the Victor talking machine, 
and selections on the electric piano. In 
addition to this there was an electric 
cooking and heating display, with Mr. 
Max Loewenthal in charge, and Mise Helen 
Tovell as demonstrator. The other feat- 
ures included a Christmas-tree illumina- 
tion, a display of Cooper Hewitt lamps 
and working exhibits of electric sewing 
machines, massage outfits, the Gray writ- 
ing telautograph, a wireless telegraph out- 
fit, a large electromagnet, Poulsen’s 
speech-redording telegraphome, an “Au- 
tarith” calculating machine and many 
modern office appliances, such as addresso- 
graphs, adding machines and business 
phonographs. The applications of the va- 
rious forms of meter were also displayed. 
During the evening a collation was served, 
and it is safe to say that nothing has 
prompted so much good will between the 
employés, who, in fact, represent the gen- 
eral public, and the Edison company in 
recent years. | 


In answer to an enquiry recently ad- 
dressed to the Kansas City, Mo., Elec- 
tric Light Company, regarding its meth- 


ods of publicity, Mr. R. E. Richardson, 
the general manager, forwarded a brief 
outline of the work of the company in thia 
department. The company has the city 
divided into districts, in each of which 
a solicitor is placed and held responsible 
for the success of work in that territory. 
These solicitors carefully watch the erec- 
tion of all new buildings from the founda- 
tion up. They visit the owner, and ascer- 
tain whether or not it is the intention to 
wire the building. If not, pressure and 
such argument as is necessary are brought 
to bear to induce the owner to wire the 
property. Success invariably crowns these 
efforts. In the interim, when new busi- 
ness Slackens, the solicitors make a house- 
to-house canvass of old houses in their 
respective territories for the purpose of 
inducing the owners or tenants to wire 
them and use electricity for lighting pur- 
poses. 

The company pays little or no atten- 
tion to newspaper advertising, preferring 
the present solicitation plan of campaign. 
Illustrated booklets are not made use of, 
except on rare occasions, and then only 
for special advertising of some electric 
novelty or specialty. These are mailed 
direct from the company’s office to pros- 
pective consumers. The company does 
not undertake interior wiring of any na- 
ture. If a prospective customer wishes 
a house wired, the company takes up the 
matter for him, and refers him to one 
or more of the many construction houses 
in the city. 

In all lamp renewals, the invariable rule 
of the company is to require a deposit of 
twenty-five cents upon each lamp furn- 
ished consumers. When a consumer dis- 
continues his service, he is refunded 
twenty-five cents for each unbroken lamp 
returned to the company’s lamp room. 
When given a renewal, he is required to 
bring the dead lamp with him and turn 
it in to the company. 

The company handles its bureau of in- 
formation and complaints through the 
consumers’ department. There is always 
a member of this department on duty to 
take care of these matters. 

Only in special instances are advertis- 
ing letters used, the company depending 
upon special representation and personal 
contact for making friends and creating 
new business. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MBCHANICAL APPARATUS. 


Electrical Nurse Signal and 
Recorder. 

The accompanying illustrations show 2 
new form of electrical nurse signal and 
recorder for use in hospitals, manufac- 
tured by the Novelty Electric Company 

~ 


ELECTRICAL NUR&E NIGNAL AND RECORDER. 


Philadelphia, Pa. This system was 
originally used in the new Germantown 
Hospital, Germantown, Philadelphia, Pa., 


ELE CTRICAL NUR&SE SIGNAL AND RECORDER— 
DISPLAYING SIGNAL. 


and has been designed to provide a reliable 
signal system which will be quiet in action, 
and at the same time effective, ensuring 
immediate attention on the part of attend- 
ants, as well as avoiding any annoyance 


and disturbance to the patients, occasioned 
by the incessant ringing of an electric- 
call bell. 

In this system a single pressure of an 
electric button suspended from the wall 
by a flexible conductor, within easy reach 
of a patient, results in four signals being 
given. These signals take place as fol- 
lows: a single tap on a low-toned bell on 
the top of the box, each box being placed at 
one entrance to the patient’s room; the 
dropping of an arrow, which, when down, 
extends beyond the line of the wall or 
corridor, and is easily seen by any one 
passing, indicating that an attendant is 
wanted. An annunciator is also set in 
the nurses’ room and in the room of the 


THE MECHANICAL ARRANGEMENT OF THE 
SIGNAL RECORDER. 


superintendent, giving the number of the 
room from which the signal has been sent. 
This latter signal in the superintendent’s 
room simply acts as a check upon the 
promptness with which the call is an- 
swered, all signals remaining set until the 
nurse or attendant, upon emtering the 
room, raises the arm and restores it to 
normal position, ready for the next call. 
At night, when the drop arrow might 
not be readily distinguished, a small in- 
candescent lamp in circuit with the light- 
ing system lights up when a call is made, 
and is extinguished when the arrow is 
raised to a normal position. During the 
day the current supply of the lamp is 
switched off. | 
The mechanical arrangement is simple 
and has no complicated parts. The press- 


ure of the button actuates an electro- 
magnet, which attracts an armature, re- 
leasing the arrow, which falls by gravity, 
closing the circuit through a local battery, 
connecting the dials and annunciators. 
When the arrow is raised the circuit is 
broken and the annunciators immediately 
reset. 


Westinghouse Charging Receptacle. 

The extensive use of electrically oper- 
ated vehicles and the varied application of 
storage batteries for train lighting, small 
electric locomotives, storage battery care, 


W KSTINGHOUSE CHARGING RECEPTACLE. 


ctc., has created a demand for convenient 
and durable accessories, one of the most 
important being a charging receptacle that 
will withstand hard usage and can be 
handled without danger of short-circuiting 
the line when inserting or removing the 
plug. 

With this idea in mind, the Westinghouse 
Electric and Manufacturing Company 
has developed and placed upon the market 
a charging receptacle that will meet the 
most rigid requirements. 

It consists of a cast metal case, circular 
in form, that occupies a minimum amount 


WESTINGHOUSE CHARGING RECEPTACLE WITH 
SWIVEL ATTACHMENT. 


of space. Within the case are suitably 
mounted contacts for receiving the plug. 
A hinged lid at one end, held normally 
closed by a coiled spring, affords access to 
the interior. The receptacle being en- 
tirely enclosed effectually protects it from 
dirt and water. 

The plug and contacts within the recep- 
tacle are so designed that it is impossible 
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to cause a short-circuit when inserting or 
withdrawing the plug. 

The receptacle may be provided with a 
swivel attachment, conforming to stand- 
ard railway practice, which is a decided 
advantage as it admits the pulling out of 
the plug when the vehicle or car starts, 
the receptacle swinging in line with the 
cable, and allowing the plug to pull out 
without danger of ae the cables or 
contacts. 

The charging plug vere in the accom- 
panying illustration is' intended for use 
with the charging receptacle. It is fur- 
nished with or without cables, as desired. 
The construction is rugged and all parts 
are well made, ensuring a Jong period of 
service. 


Small Direct-Current Motors and 
Generators. ‘ 

The Sterling Electric Motor Company, 
Dayton, Ohio, has placed on the market 
a new line of small direct-current motors 
and generators. ‘The theoretical design 
has been carried out with a view of pro- 
viding for a high efficiency, low tempera- 
ture in the electrically active parts, and 
for satisfactory commutation at all con- 
ditions of load. ‘The mechanical design 


ELECTRICAL REVIEW 


shoes securely bolted to the magnet core. 
The frames are built with two poles for 
the smaller sizes up to and including 
two horse-power, and with four poles on 
sizes from three horse-power and upward. 
A liberal allowance of material has been 
made, resulting in a sturdy construction 
with a strong magnetic flux. The outline 
of the motor frame is rounded off, avoid- 
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are carefully annealed and coated with 
insulating varnish. The discs are clamped 
together on the shafts under a strong 
pressure, and secured by keys against slip- 
ping and turning. The four-pole armature 
windings are composed of form-wound 
coils well insulated from each other, 
tested and assembled in units. These 
larger coils are then taped and dried and 


FRAME AND FITTINGS. 


ing sharp corners and offering a large 
heat-radiating surface. By the use of 
laminated pole-shoes, a uniform field is 
obtained at the pole corners. The eddy 


New LINE OF SMALL DIRECT-CURRENT MOTORS AND GENERATORS. 


has also been given the closest attention, 
and no detail has been slighted. | 

The frame is made of soft cast iron 
of a high permeability, and is uniform 
and true to pattern. The magnet cores 
are of solid steel cast-welded into the 
frames, and provided with laminated pole- 


current losses in the pole-face, the manu- 
facturer claims, are considerably reduced, 
which increases the efficiency and cool 
running of the armature. 

The armature core is of ‘the slotted 
drum type, built up of special electric 
steel of a very thin gauge. The discs 


well varnished, insulated with a moisture- 
proof insulation, dried again and pressed 
in steam-heated moulds to exact shape and 
size. All the coils are consequently alike 


ARMATURE Bante. 


and interchangeable. The method of in- 
sulating the armature coils is the same 
as with high-voltage railway motors. The 
armature winding of the two-pole ma- 
chines also consists of form-wound coils, 
taped'and insulated from each other and 
the armatures. They are assembled on 
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the core in the same manner as multi- 
polar drum armatures, and are efficiently 
ventilated. 

The commutator segments are of hard- 
drawn copper and the mica insulation has 
been carefully selected so as to secure a 
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ELECTRICAL REVIEW 


press the brush against the commutator. 
This pressure is maintained uniform dur- 
ing the life of the carbon by a peculiar 
construction of the hammer pressing on 
the carbon. All slideways of the carbons 


are accurately machined to fit the carbons, 
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easily taken out. The insulation, the 
manufacturer claims, is moistureproof 
and of great mechanical strength. 

The shafts are large in diameter and 
are built to transmit, without vibration, 
the maximum power which the motors can 


ARMATURE OF New LINE OF SMALL MOTORS AND GENERATORS. 


uniform rate of wear. To provide against 
grounds at the commutator, the inside 
insulating mica rings extend far out on 
each side, making it impossible for an 
accumulation of carbon dust to cause any 
considerable leakage of current. Special 
attention has been given to make the 
commutator solid and strong, and to 
thoroughly insulate the segments from 
each other and from the supporting parts. 
The diameter outside of the insulation is 
oT oee 
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to prevent them sticking in the holder, 
and to eliminate excessive vibration. The 
holders are securely bolted to yokes of 
selected maple, which insulate them from 
the rocker arms. The yokes are well- 
seasoned, dried and soaked in paraffine, 
so as to obviate the possibility of warping 
or shrinking. 

The magnet coils are form-wound, care- 
fully insulated and varnished. They are 
thoroughly heated and baked to expel 


Various PARTS OF COMMUTATORS. 


large, and ensures a long life of the com- 
mutator. 

The brush-holder is of the well-known 
box type, supported on cast-iron rocker 
arms. Only the carbons move in the 
holder, and carefully calculated springs 


any moisture in the coils before the var- 
nish is applied. A snug fit is made on 
the magnet cores, rapidly removing heat 
and preventing its accumulation in the 
coils. The laminated pole-shoes hold 
them in place, and, if desired, they may be 


deliver. The shafts run in bronze bear- 
ings provided with ring oilers fitted in oil 
chambers of large capacity. The terminals 
are brought out through flexible rubber- 
covered leads through holes drilled in 
the frames. These leads are well insu- 
lated, and especial care has been taken to 
make them durable under severe service. 
‘The motor frames are semi-enclosed. 
The temperature rise of the motors is 
stated to be not over forty degrees centi- 
grade in any part of the motor, and in 
the armatures and at the commutator the 
temperature rise ranges from twenty-five 
degrees centigrade in the smaller sizes 
to thirty-five degrees centigrade in the 
larger sizes. The motors may be fur- 
nished totally enclosed or with gauze 
covers over the openings. In this case 
the small motors can be run at full rating 


‘without a dangerous rise in temperature. 


Each motor is carefully inspected in every 
detail during the construction, and when 
completed is tested for full load and over, 
load to ascertain that both electrically 
and mechanically it meets the require- 
ments of a first-class machine. 


The Advanced Work of the Hudson 
River Electric Power Company. 
The Hudson River Electric Power 

Company, Albany, N. Y., supplying power 

to the Utica & Mohawk Valley Railway 

Company, for the operation of its traction 
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lines between Rome and Litte Falls and in 
the city of Utica, has been notified by the 
latter company that it will require addi- 
tional power, as the result of the electrifi- 
cation of the West Shore Railroad, be- 
tween Utica and Syracuse, which is con- 
trolled by the Vanderbilt interests. It 


speaks volumes for the service rendered, 


and it is a source of gratification to the 
management of the Hudson River Electric 
Power Company to have its efforts to fur- 
nish a continuous source of power without 
interruption appreciated. 

The power company has been supplying 
power to the railway company since July, 
1905, and has erected a modern 5,000- 
horse-power steam turbine plant at Utica, 
to take care of this work. 

The power company is installing on the 
. boilers in its new steam turbine plant at 
Utica what is known as the “balanced- 
draught system”; by means of which the 
blower and damper are automatically con- 
trolled and the heated gases are retained 
and consumed before they escape to the 
flue. This is one of the latest improve- 
ments in steam boiler engineering and the 
results so far have been very satisfactory. 
A cheaper class of fuel can be used and 
better results obtained on this system 
than could be secured with the ordinary 
stoker system and a very high grade of 
coal. ) 

The plant, when completed, will have a 
capacity of 10,000 horse-power and will 
consist of the latest and most modern ap- 
paratus of its kind in the country. Steam 
turbines of the Curtis type are used with 
Deane condensers and in the boiler room, 
the boilers being of the Franklin and Bab- 
cock & Wilcox water-tube types. 

Power from this plant is being delivered 
to the Utica & Mohawk Valley Railway 
Company, at Utica, Frankfort, Little 
Falls and Oriskany, for the operation of 
the entire railway system. 

The Utica station will also be connected 
by transmission lines with the water- 
power plants owned and operated by the 
Hudson River Electric Power Company, 
at Spier’s Falls and Mechanicsville and at 
Schoharie Falls, as well as the proposed 
power plant on the Sacandaga river, above 
Spier’s Falls. i 

In addition to supplying power to the 
Utica & Mohawk Valley Railway Com- 
pany, the power company supplies all the 
electric power used in the following 
places: Albany, Troy, Green Island, 
Watervliet, Ballston, Saratoga, Glens 
Falls, Schenectady and Amsterdam; 
which are included in the territory 
bounded on the north by Whitehall; on 
the south by Hudson, on the east by 
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Albany and on the west by Syracuse. 
About 40,000 horse-power is at present 
used in this territory and contracts to the 
extent of 50,000 horse-power are being 
considered at the present time. 

The power company reports an in- 
creased demand for power from the 
Watervliet arsenal, at present using about 
300 horse-power. This has been in serv- 
ice during the past year, and the officers 
of the arsenal are so well pleased with the 
satisfactory service rendered that they 
have notified the power company that 
200 horse-power in addition will be re- 
quired, and the order has been placed for 
the necessary electrical apparatus. 

A 60,000-volt transmission line is being 
constructed from Ballston to Utica, via 
Amsterdam, and the power company has 
introduced an innovation, in this part of 
the country, in the way of steel tower 
lines, doing away with the old-style 
wooden poles. 

The towers are to be fifty feet high and 
will consist of structural iron or steel. 
The foundations will be made of concrete 
and crushed stone and bolts will be set in 
same, to which the base of the towers will 
be bolted. They will be set about 550 feet 
apart, or ten to the mile, and will be so 
arranged that two three-phase circuits can 
be carried. . 

The security of this system over the 
present pole line is very marked, as the 
towers can not be affected by lightning dis- 
charges, such as with the old wooden 
structures. Special towers are being de- 
signed for long crossings and for river 
work. The first of these towers will be 
tested in the power company’s testing yard 
at Watervliet in a few days, and after re- 
ceiving the engineers’ approval the work 
will be started at once on the line extend- 
ing from Ballston to Amsterdam and 
from there to Utica. 


Information for the Baltimore Elec- 
trical Directory. 

The Electric Company, with general 
offices at the Continental Building, Balti- 
more, Md., is seeking information con- 
cerning the names and addresses of makers 
of electrical machinery, such as air-com- 
pressors, motor-driven coffee-mills and 
meat grinders, drills, lathes and other ma- 
chine tools, refrigerating machinery and 
pumps. The information is desired in 


connection with a new edition of the Bal- 
timore Electrical Directory, to be pub- 
lished by the Electric Company, which is 
soon to go to press. Information is re- 
quested from those firms which either build 
or sell appliances provided with the mo- 
tors, or that are specially arranged for 
electric drive. E 
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A New Pendant Quick-Break Switch. 


The Sarco Company, 906 Sixth avenue, 
New York city, manufacturer of stand- 
ard wiring specialties, is meeting with 
great success among the electric lighting 
stations and the trade generally with its 
new pendant quick-break switch shown in 
the accompanying illustration. The switch 
is especially adapted for controlling ceil- 
ing lights, clusters and arc lamps, and 
while it is rated for six amperes and 125 
volts, it has, in actual test, carried, with- 
out any noticeable heating twice this 
amount of current and twice the voltage. 
These switches are made in a number of 
different finishes to harmonize with the 
surroundings. The switch proper is 
mounted in a solid piece of porcelain, 
and consists of two levers working on a 
rocker, causing, by means of two spring 
triggers and a double V-cam, the neces- 
sary reciprocating movement. The up- 
and-down movement of the two levers 
is guided by the construction of the porce- 
lain holder so that the action is that of 


CUT FULL SIZE 


QUICK-MakE, Quick-BREAK PENDANT SWITCH. 


a quick-break switch, there being, how- 
ever, no action of the switch jaws until 
a quick and clean make-and-break is de- 
sired, which is accomplished so positively 
and rapidly that, with the large contact 
surfaces, no arcing or heating is effected. 

The careful workmanship and material 


used in these switches have made them, 


the maker states, practically indestruc- 
tible. 

The push-buttons for operating the 
switch are marked for “fon” and “off,” 
one button being inlaid with pearl and the 
other concaved and ridged. These switches 
are fitted with double bushings, the larger 
bushing being screwed into the top of the 
metal cap, and the smaller bushing 
threaded within the larger, so that, where 
it is desired to use reenforced instead of 
standard pendant cord, the smaller bush- 
ing may be removed, and the pendant is 
still properly bushed by the larger one. 

This new switch is now being carried 
in quantities in the stockrooms of central 
stations for the convenience of their cus- 
tomers. 
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New Gasoline Motor Car. 

The accompanying illustration shows a 
No. 16 gasoline motor car manufactured 
by Fairbanks, Morse & Company, Chicago, 
Ill., and is one of several different styles 
of cars of this class they are at present 
building. 

Early in the summer of this year Mr. 
George H. Webb, chief engineer Michigan 
Central Railroad, made an inspection trip 
over the system with one of these cars, 
and below is some data which is of 
special interest, showing, as it does, what 
has been actually accomplished with the 
gasoline motor. 

Total distance traveled by the car was 
4,347 miles and the total amount of gaso- 
line used was 231 gallons, or an average 
of 19.7 miles per gallon of gasoline. The 
records show that on the run from Jack- 
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The No. 16 motor car is arranged to 
seat nine people, and is guaranteed to 
operate to a speed of thirty-five miles per 
hour ahead, and twelve miles per hour 
reverse, at the will of the operator. The 
frame is made of steel securely riveted. 
The power is supplied by a two-cylinder, 
twelve-horse-power gasoline engine. The 
car is regularly equipped with a canopy 
top, glass front and leather-upholstered 
seats. The rear seats can be removed, 
making the car available for carrying 
packages or material. The weight of the 
car is 1,650 pounds. 

Car No. 14, which is also shown here- 
with, is designed particularly for carry- 
ing working men and tools. It has a 
seating capacity of eight to nine persons, 
with a total weight of 1,100 pounds. The 
motive power is a one-cylinder, six to 
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Changes in the Board of Directors 
of the Maryland Telephone and 
Telegraph Company. 

At the meeting of the board of direct- 


ors of the Maryland Telephone and Tele- 
graph Company, held at Baltimore, Md., 
on December 11, four of the directors re- 
signed, and their places were filled. Mr. 
George R. Webb, the first president of the 
company and the principal stockholder, 
was chosen to fill a vacancy which has 
existed on the board since he retired from 
the directorship about a year ago. The 
following directors were elected: Mr. B. 
N. Baker, president, Baltimore Trust and 
Guarantee Company; Mr. Reuben Foster, 
president, Chesapeake Steamship Com- 
pany; Mr. Sydney L. Wright, Philadel- 
phia, Pa.; Mr. W. Frederick Snyder, 
Philadelphia, Pa. ‘These directors take 
the place of Mr. C. I. T. Gould, Mr. 
Charles T. Westcott, Mr. John T. Stone 
and Mr. Robert Ramsay. 


GASOLINE MOTOR Cars FOR RAILWAY EMERGENCY AND AUXILIARY SERVICE. 


son to Allegan, a distance of 175 miles, 
round trip, only seven and one-half gal- 
lons of gasoline were used, or 23.3 miles 
per gallon. The total cost per mile, in- 
cluding lubricating oil, battery cells and 
everything excepting wages of man in 
charge, was nine-tenths of a cent. 

This gasoline car has its advantages also, 
because of its ability to attain a high rate 
of speed and maintain it on a long run. 
From Marshall to Allegan, 66.4 miles 
distance, was made in one hour and forty 
minutes, or at the rate of forty miles per 
hour, and they report they never stopped 
the engine once. The distance from 
Tekonsha to Harrison, twenty-nine miles, 
was made in forty-five minutes, and 
the best run of the entire trip was made 
from South Haven to Kalamazoo, a dis- 
tance of 39.6 miles, in forty-five minutes, 
or at the rate of 52.94 miles per hour. 


seven-horse-power gasoline engine. The 
gasoline capacity is two and one-half 
gallons, and the car has two speeds for- 
ward and one reverse. 


The Meeting of the Massachusetts 
Street Railway Association. 

The Massachusetts Street Railway As- 
sociation met at Young’s Hotel, Boston, 
Mass., on the evening of Wednesday, De- 
cember 13. President E. P. Shaw was 
in the chair. The Hon. W. Caryl Ely, of 
Buffalo, N. Y., and Bernard V. Swenson, 
New York city, president and treasurer, 
respectively, of the American Street and 


Interurban Railway Association, were 
the guests of the evening. Messrs. Ely 
and Swenson suggested plans by which 
the national and state associations could 
cooperate in improving the service and 
in adopting standards of equipment and 
discipline. 


Independent Telephone Men of 
West Virginia. 

At a meeting of the executive committee 
of the Independent Telephone Association 
of West Virginia, held on the afternoon of 
December 7 at the office of W. C. Hand- 
lan, manager of the National Telephone 
Company, of Wheeling, W. Va., it was 
decided to hold the first meeting of the 
association at the Chancellor Hotel, Park- 
ersburg, W. Va., on February 22 and 23, 
1906. At this time representatives of all 
the independent companies in the state, 
and also many from other states, will be 
invited to be present. 

The members of the executive commit- 
tee who attended this session were A. E. 
Davis, general manager of the West Vir- 
ginia Telephone Company, Parkersburg; 
J. Walter Barnes, general manager, Con- 
solidated Telephone Company, Fairmount; 
W. C. Handlan, National Telephone Com- 
pany, Wheeling. | 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ELECTRICITY FOR THE PORT HURON-SARNIA TUNNEL— 
It has been announced that the St. Clair Tunnel Company has let 
the contract for the equipment of the Port Huron-Sarnia tunnel 
with electricity for the operation of trains. The contract involves 
the building of large power-houses in Port Huron and Sarnia, and 
the total cost, it is said, will be $680,000. 


THE TELEPHONE SYSTEM AT PANAMA—A company has 
been organized to exploit the franchises granted to Mr. E. F. 
Lefevre for establishing telephone service in Panama and Colon. 
This company will be known as the Compania de Telefonos. Dr. 
John Lundie, 17 Battery place, New York city, will have charge 
of everything in connection with the installation, purchase of 
machinery, etc. A central energy-system will be established at 
Panama. Arrangements are being made with the canal commission 
to connect its central with the Compania de Telefonos exchange, 
and in this way the canal zone, Panama and Colon will have inter- 
communication. 


CHATTANOOGA & TENNESSEE RIVER LIGHT AND POWER 
COMPANY TAKES LARGE MORTGAGE—Gold bonds to the 
amount of $3,500,000, to mature in fifty years, will be issued by 
the Chattanooga & Tennessee River Light and Power Company. To 
secure these bonds, a first mortgage on all the present and antici- 
pated holdings of the lock and dam enterprise has been filed with 
the county registrar at Chattanooga, Tenn. The Central Trust Com- 
pany, of New York, holds the mortgage. The real estate holdings 
of the company consists of forty-five acres on the south side of 
the Tennessee river, and a like tract on the north side, abutting 
upon the site of the lock and dam. 


ERIE RAILROAD MAY OPERATE ELECTRIC LINE—It has 
been stated that the Erie Railroad has determined upon the con- 
struction of an electric line from Binghamton to Corning, N. Y., a 
distance of seventy-six miles. The new line will parallel the present 
line of the Erie between these two points, and is intended to care 
for local passenger traffic. The surveys for the line are to be made 
immediately, and the contracts for construction work will probably 
be let in January. The cost of the line, it is estimated, will be in 
the neighborhood of $1,500,000. The line, starting from Bingham- 
ton, will run through the towns of Union, Owega, Southboro, 
Waverly, Chemung, Elmira and Horseheads, ending at Corning. 
At this point the northern line of the Erie diverges from the main 
line. 


AN ELECTRIC ROAD TO THE SEA—The directors of the West 
Jersey & Sea Shore Railroad have approved a plan for electrifying 
the main line between Philadelphia and Atlantic City. This is 
regarded as one of the most important steps taken in the substitu- 
tion of electricity for steam traction. It is understood that all 
of the trains which run between Philadelphia and Atlantic City 
will be operated by electricity. The contract has been let to the 
General Electric Company, which will install the necessary power 
stations. These are to be equipped with Curtis turbines. The cars 
will have direct-current motors, and the Sprague-General Electric 


multiple-unit-control system. The entire cost of the change will 


be between $2,000,000 and $3,000,000. Work will begin at once, 
and by next summer electric service is expected to be in operation. 
Express trains will be run on a fifteen-minute headway between 
Philadelphia and Atlantic City. A local electric service will also 
be installed on the lines between Philadelphia and Millville and 
Philadelphia and Woodbury. The line between Philadelphia and 
Atlantic City is about sixty-three miles Jong. 


SOUTHERN PROPERTIES PURCHASED BY A NEW YORK 
SYNDICATE—A New York syndicate has completed negotiations 
for the purchase of several street railway, electric light and hotel 
properties in Augusta, Ga., and Aiken, S. C. It is stated that these 
properties amount in value to $5,000,000. The properties under con- 
sideration are the Augusta-Aiken Railway and Electric Company, 
the Augusta Railway and Electric Company, the North Augusta 


Electric and Improvement Company, and the Augusta & Alken Rail- 
way Company. The Augusta-Aiken Railway and Electric Company 
has issued $1,434,000 in common stock, $786,000 in preferred and 
$1,244,000 in first mortgage five per cent bonds. The Augusta Rail- 
way and Electric Company has issued $1,000,000 common stock and 
$1,000,000 bonds. This company operates twenty-nine miles of rail- 
way. The North Augusta Electric and Improvement Company has 
a capital of $1,000,000 common stock, $500,000 preferred stock and 
$1,000,000 bonds. This company owns 4,000 acres of land in Aiken 
county, S. C., opposite the city of Augusta, also the waterworks, 
sewerage and public and private lighting system of North Augusta 
and the Hampton Terrace Hotel. The Augusta & Aiken Railway 
Company owns an electric line which connects Augusta with Clear- 
water, Bath, Langley, Warrenville and Aiken. It operates twenty- 
six miles of line. 


NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—Louisville & Northern Railway and 
Lighting Company. $5,000,000. 


JERSEY CITY, N. J.—The Luzerne Light, Heat and Power Com- 
pany, Jersey City. $200,000. Incorporators: Thomas H. Sheridan, 
Guy B. Hurlbut, and Maturin Ballon. 


LOS ANGELES, CAL.—Inner Harbor Gas and Electric Com- 
pany. $200,000. Directors: C. J. Walker, H. S. Farnsworth, 
W. B. Redburn, H. T. Cooley and others of Long Beach. 


JEFFERSON CITY, MO.—Kirksville Gas, Heat and Electric Com- 
pany, of Kirksville. $30,000. Incorporators: Benjamin F. Henry, 
Fred Grassee, Charles S. Sands, Frank J. Storm, William P. Foster 
and others. l 


INDIANAPOLIS, IND.—Michigan City Light and Power Com- 
pany, Michigan City. $150,000. Directors: Robert F. Garrettson, 
James M. Garrettson, John H. Garrettson, William H. Schoenemann 
and F. H. Willson. 


HAGERSTOWN, MD.—Blue Ridge Railway Company. $15,000. 
Incorporators: John W. Wolf and William L. Minck, Franklin 
county, and J. Clarence Lane, H. H. Keedy, Jr., and J. Irvin Bitner, 
Washington county. 


CLEVELAND, OHIO—South Lorain & Eastern Traction Com- 
pany. To build an electric line between Cleveland and Lorain. 
$1,000. Incorporators: Segnuind Lederer, Arthur A. Lederer, A. B. 
Stuber, D. T. Miller and R. C. Linden. 


GUTHRIE, OKLA.—The El Reno Gas and Electric Light Com- 
pany. $150,000. Directors: George J. Hickox and F. N. Howell, 
of Bl Reno; M. G. Clark and Mile D. Campbell, Coldwater, Mich.; 

H. Stephen, Brookfield, Mo., and Harry T. Harvey, Battle 
Creek, Mich. 


FAYETTEVILLE, W. VA.—Big Clear Creek Railway Company, 
of Charleston. To build a railroad from Rupert, in Greenbrier 
county to Richmond, Nicholas county. $10,000. Incorporators: 
C. B. Couch, E. A. Reid, Frank Cox, George H. Shrewsbury and 
Geo. S. Couch, Jr., all of Charleston. 


SPRINGFIELD, ILL.—Cook County & Southern Railway Com- 
pany, Chicago. To construct a line from Franklin Park in a south- 
westerly direction to Gary, both in Cook County, Ill. $50,000. 
Incorporaetors and first board of directors: James S. Hopkins, Royal 
Wright and Edwin H. McKinney, of Chicago; John N. Peffers, of 
Aurora, and George W. Childs, of Hinsdale. 


ALBANY, N. Y.—The Geneva, Phelps & Newark Electric Railway 
Company. Organized for the purpose of constructing and operating 
an electric railway between the city of Geneva ana the village of 
Newark, Wayne county. $400,000. Directors: S. W. Hayes, E. H. 
Palmer, L. G. Hoskins, T. H. Chew, W. A. Clarke, O. J. C. Rose 
and Theodore J. Smith, of Geneva; S. S. Partridge, of Phelps, and 
E. K. Burnham, of Newark. 
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TELEPHONE AND TELEGRAPH. 


INWOOD, W. VA.—The Inwood Rural Telephone Company has 
been organized to construct a telephone system. 


MUSCATINE, IOWA—The Mississippi Valley Telephone Com- 
pany will place its wires underground. Work is to be begun early 
in the spring. 


ABERDEEN, WASH.—A new telephone exchange is to be built 
in Aberdeen and improvements worth $20,000 made to better the 
service in that city. 


PHILADELPHIA, PA.—A two-story branch exchange will be 
erected for the Bell Telephone Company by John R. Wiggins & Com- 
pany, at a cost of $40,000. 


SAGINAW, MICH.—The Michigan Bell Telephone Company will 
expend about $100,000 for the installation of a complete central 
energy system for Saginaw. 


SAVANNAH, GA.—The Georgia Telephone Company has an- 
nounced that its subscription list has recently increased to the 
number of 3,275 subscribers. 


DELAWARE CITY, DEL.—The Diamond State Telephone Com- 
pany is increasing the value of its service in Delaware City, and 
purposes extending its lines to the rural districts. 


NEWBERG, ORE.—The West Newberg Telephone Company has 
been organized and the line will soon be in readiness for use. 
J. H. Bidgood is president, and A. Berrell, secretary of the company. 


WAVERLY, TENN.—A telephone line from McEwin through the 
county to points on Hurricane creek is in course of erection. Dr. 
Robertson and P. J. Fuqua are the prime movers in the enterprise. 


LOVELAND, IOWA—The Woodbine Telephone Company is build- 
ing a new line from Woodbine to Honey Creek. At the latter place 
connection will be made with the independent line to Council 
Bluffs. 


DANVILLE, IND.—R. D. Stone, of Clayton, has purchased the 
stock of the Clayton Telephone Company. He will begin at once 
to put the lines and instruments in good condition, and will build 
extensions. 


SAUK CENTER, MINN.—The Pleasant Valley Telephone Com- 
pany, a new organization, has begun work constructing a line south 
from Sauk Center. The object is to connect with the rich farming 
district in Pleasant valley. 


AUBURN, N. Y.—A certificate of increase of capital stock of 
the Woodworth Telephone and Telegraph Company, of Union 
Springs, from $15,000 to $30,000, has been filed in the county 
clerk’s office. The action was taken at a special meeting of the 
company held September 25. 


LOCKPORT, N. Y.—It is stated that a telephone line will be 
constructed by the Niagara, Lockport & Ontario Power Company 
along the route of its power transmission line from Niagara Falls 
to Syracuse. William Gibbony, of Buffalo, has charge of the tele- 
phone work, and has opened offices in Lockport. 


ALBANY, N. Y.—The Franklin County Telephone Company and 
the Racket Telephone Company have filed a certificate of merger 
with the Adirondack Home Telephone Company, of Franklin county. 
Irving Griswold, of Elyria, Ohio, is president. No mention is made 
of the amount of capital stock of the new company. 


OXFORD, N. Y.—At a meeting of the stockholders of the Oxford 
Valley Telephone Company a resolution was passed authorizing 
the company to extend its line up the east side of the river to 
Lyon Brook, connecting with the Lyon Brook company, which gives 
connection with Mount Upton and the Unadilla valley. 


PEORIA, ILL.—A farmers’ telephone line, one of the largest 
and most extensive of its kind, is to be connected with the Peoria 
exchange of the Interstate Telephone Company within a short 
time. The line extends from El Paso to Peoria, and the whole of 
it is being built by what is known as the Farmers’ Mutual Tele- 
phone Company. 


OAKLAND, CAL.—The Sunset Telephone and Telegraph Com- 
pany has started work on its new underground conduit system 
in the city of Oakland. This includes the placing of something 
over sixty blocks of wires underground, at a cost of $110,000. 
The company has also commenced work reconstructing its outside 
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plant, the cost of which will be $80,000. The new building of the 
Sunset Telephone and Telegraph Company has been commenced; 
it will cost about $20,000. 


HAVRE, MONT.—The stockholders of the proposed telephone 
line from Havre have elected J. S. Almas, president; J. F. Valadon., 
vice-president, and Henry J. Meili, secretary and treasurer. The 
directors were authorized to proceed at once to construct the line, 
which will be known as the Havre-Box Elder Telephone Company. 
The company is capitalized at $5,000. 


ALLENTOWN, PA.—At a meeting of the board of directors and 
the executive committee of the Consolidated Telephone Companies 
of Pennsylvania, orders were placed for the installation in Allen- 
town of an automatic exchange of 4,000 lines, and similar exchanges 
of smaller capacity in Hazleton, Luzerne county, and Emaus, Lehigh 
county. The improvements will cost $100,000. 


KAUKAUNA, WIS.—The Wisconsin Telephone Company has 
completed plans for the rebuilding of the exchanges at Kaukauna, 
Appleton, Neenah and Menasha. A new office building will also 
be erected at Appleton. Two additional copper circuits will be built 
from Kaukauna to Appleton, Manitowoc and Green Bay, making 
six circuits to Appleton and four each to Manitowoc and Green Bay. 


CORTLAND, N. Y.—Negotiations which have been in progress 
between the stockholders of the Home Telephone Company, of 
Cortland, and the Bell company for some weeks have been com- 
pleted and the Bell company now holds a majority of the common 
stock of the local company. The Home company still owns a large 
percentage of the stock, but the management is in the hands of the 
Bell people. 


UNIONTOWN, PA.—The last link in the long-distance lines of 
the American Telephone and Telegraph Company from Pittsburg 
to Grafton, W. Va., a distance of about 109 miles, has been com- 
pleted. The line follows county roads all through Fayette county. 
coming from Pittsburg via Perropolis. The local result of this 
line is that the Bell company in Fayette county gets privileges 
over the long-distance poles. 


SALEM, ORE.—City council has passed the ordinance 
granting a franchise to the Automatic company. The ordinance. 
as passed, requires the company to pay the city $10,000 in cash 
for the franchise; and when the exchange is completed and in 
operation the company must pay the city annually three per cent 
of the gross income. The promoters promise to begin work on 
the construction of the plant at once. 


RIVERHEAD, L. I.—The board of directors of the Baiting Hol- 
low & Roanoke Telephone Company has voted to ask the stock- 
holders to authorize the increase of its capital stock from $20,000 
to $50,000, and it is believed that this will be done in the near 
future. This company, started by farmers a few years ago to connect 
their farms throughout the rural districts, is having a phenomenal 
growth. It began with $5,000 capital. 


CHILLICOTHE, MO.—The sale of the Carrollton and Kirksville 
telephone exchanges to the Bell company has been consummated. 
Ninety thousand dollars was the price paid for the Carrollton 
exchange. It is stated that the Bell company has secured con- 
tracts of sale from the owners of the independent exchanges at 
Brookfield, Linneus, Marceline and Trenton and half of the Rich- 
mond exchange, which is owned by a partnership. 


WINCHESTER, IND.—At a meeting of the stockholders of the 
Winchester Telephone Company a deal was consummated whereby 
the Parker City plant, including toll lines to Albany and Losant- 
ville and the Losantville local plant, is to be merged with the 
local company. A new concern to be known as the Eastern Indiana 
Telephone Company has been organized, and the capital stock 
increased from $50,000 to $150,000. The officers of the Winchester 
company will serve in the new organization. 


HUNTSVILLE, ALA.—The Inter-County Telephone Company 
has finished the construction of a system of telephones covering 
the southeastern part of Morgan county and connecting with the 
Southern Bell exchange of Huntsville. The system includes ten 
toll stations. The exchange will be located at Valhermosa. 
The Inter-County company was incorporated with a capital 
stock of $20,000 for the purpose of putting in a system cover- 
ing sixty miles. The officers are: C. E. Hogeboom, president; 
Gus May, vice-president, and Charles Hogeboom, secretary. 


December 23, 1905 


ELECTRIC LIGHTING. 


WAKEFIELD, MASS.—Work has been begun on the extension 
and improvement of the Wakefield lighting system. 


PROVO, UTAH—The $91,000 of bonds for the Provo electric 
light plant and waterworks has been awarded to N. W. Harris & 
Company, of Chicago, Ill. 


BURLINGTON, VT.—At a regular meeting of the board of alder- 
men a resolution was adopted fixing the rates for furnishing muni- 
cipal electricity for power purposes. 


RIDGEFIELD, CT.—Work has been commenced on the plant 
for the Ridgefield Electric Light Company. The contract calls for 
the completion of the plant some time next May. 


NEWARK, N. Y.—At a special meeting of the village board of 
Newark a franchise was granted to the Niagara, Lockport & Ontario 
Power Company to erect poles and string cables through the village. 


UNION, N. Y.—At the special tax election to vote on the question 
of bonding the village of Union to the amount of $15,000 for a 
village electric light plant the proposition was carried by 102 
votes for and seventeen against. 


SALIDA, COL.—The water-power plant of the Salida Light, 
Power and Utility Company has been completed at a cost of 
$85,000. The plant is capable of producing 25,000 horse-power. 
Current will be furnished to adjacent camps for operating mining 
machinery. 


ARCADIA, N. Y.—A franchise has been granted the Niagara, 
Lockport & Ontario Power Company by the Arcadia town board to 
construct and operate the necessary appliances upon all the public 
highways of the town of Arcadia for the purpose of furnishing 
electricity for light, heat and power. 


BREESE, ILL.—The contract for building the electric light 
plant has been awarded to the Electric Steam Engineering Com- 
pany, of St. Louis. This company will build the plant complete 
excepting the power-house. The entire system will cost about 
$27,000, and will be in operation by April 1. 


NIAGARA FALLS, N. Y.—The work of placing the seven water 
wheels and generators at the plant of the Ontario Power Company, 
is progressing rapidly. Already three wheels and generators of 
10,000 horse-power each have been placed in position, and are in 
operation, and the fourth will soon be in readiness. 


CUMBERLAND, ME.—The annual report of the electric light 
commissioners of Cumberland shows Cumberland to be lighted more 
cheaply than any other city in the country. The cost per arc light 
for the year was $34.06. There are 203 arc lights in use. Before 
the city erected its own plant the cost per light was $90 a year. 


ROCHESTER, IND.—The case of the town of Rochester versus 
the Electric Light Company, which has been pending in court for 
several months, has been decided in favor of the light company. 
It was decided that the ten-year contract could not be annulled and 
that the town must pay the light company $12,096.28 due for back 
lighting. 


PLATTSBURG, N. Y.—The Malone Light and Power Company 
has completed a contract with the Chateaugay Electric Light and 
Power Company, by the terms of which the latter company is 
to furnish to the former electricity to the amount of 200 horse- 
power. The Chateaugay company. will extend its lines to Malone 
Junction as soon as possible. 


ALBANY, N. Y.—The state commission of gas and electricity 
has consented to the consolidation of the Consumers’ Light and 
Power Company and the Orange County Lighting Company, of Mid- 
dletown. It is stipulated that the consideration for the transfer 
of the Consumers’ stock shall not be more than $43,000. It is 
also agreed that the price of electricity shall not be increased 
in the next five years. 


KNOXVILLE, TENN.—The contract with the Knoxville Rail- 
way and Light Company for lighting the city by electricity was 
signed at a special meeting of the board of public works. The 
new contract for 303 arc lights dates from October 24, 1905, and 
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the city pays at the rate of $72.50 per light per year. The former 
contract for lighting the city was $80 per year, a saving to the 
city of $7.50 per light, or a total of $2,272.50 per year. 


RED WING, MINN.—The Red Wing Gas and Electric Company 
has sold its entire plant and system to a syndicate of capitalists 
from Detroit, Mich., composed of P. C. Thompson, F. A. Platt, Ralph 
L. Aldrich and A. E. F. White. The local company is capitalized 
for $155,000, including bonds of $65,000. The new syndicate owns 
the electric plants in eighteen other cities in the country and 
proposes to expend $40,000 immediately on improvements. 


NORTH TONAWANDA, N. Y.-—The North Tonawanda aldermen 
have granted a franchise to the Niagara Falls Electric Transmissio1 
Company. This application has been before the council since last 
spring. The franchise is for fifty years and provides that the 
company shall, within five years, be prepared to furnish 5,000 horse- 
power to the city for light and heating purposes, and at prices as 
low as it furnishes similar service to Lockport, Buffalo or other 
nearby towns. 


WORCESTER, MASS.—The annual report of the Worcester 
Electric Light Company, for the current fiscal year, has been filed 
with the state board of gas and electric light commissioners. The 
report shows total assets of $1,081,049.75, of which $601,663.51 is 
for electric lines, $110,559.19 for electric plant and $97,007.97 for 
real estate. The total liabilities amount to $786,335.90, of which 
$600,000 is for capital stock. The profit and loss balance is $294- 
713.85 in its capitalization. 


PITTSBURG, PA.—Dr. H. B. Burns presented in select council 
a resolution authorizing the appointment of a joint committee of 
seven to enquire into the cost of a municipal electric light plant. 
The birth of the movement followed the introduction in the same 
branch of franchise ordinances for the City Electric Company and 
the Southside Electric Manufacturing Company. The resolution 
was adopted and in the evening the common council concurred in 
its approval. The committee to report in January. 


ATLANTIC CITY, N. J.—The recently incorporated Lebanon 
Electric Light, Heat and Power Company, of which Charles V. 
O'Donnell is president and Joseph C. Farr, secretary and treasurer, 
was granted a franchise on December 1 by the township committee 
of Lebanon township, Hunterdon county, to erect poles and suspend 
wires for the purpose of lighting the township named. It is 
understood that the new corporation has purchased a tract of land 
iocated in the borough of Glen Gardener and will erect a modern 
e-ectric plant. 


LOCKPORT, N. Y.—The citizens of Lockport have adopted the 
report of the committee favoring the proposition of the Niagara, 
Lockport & Ontario Power Company to give the city current over 
its transmission line at $16 per horse-power in return for release 
from certain obligations requiring the building of the so-called 
power canal. In addition to the cheap power, the power company 
agrees to give the city $3,000 a year for advertising purposes and 
a bonus of fifty cents per horse-power for all over 6,000 sold in 
Lockport each year. 


PITTSBURG, PA.—The Allegheny County Light Company has 
entered into a contract with the council of Verona, in Allegheny 
county, to supply the borough with light at the rate of $65 an arc 
light. The contract is made for one year, with the privilege o` 
the Verona council extending it to five years. The Allegheny 
County Light Company has the same contract with the borough 
council of Oakmont, adjoining Verona. The power is produced 
at a plant between Verona and Oakmont, built by the Oakmont & 
Verona Light, Heat and Power Company, which sold out to the 
Allegheny County Light Company two years ago. 


LURAY, VA.—The Shenandoah River Power and Light Com- 
pany has been organized with the following officers: president, 
T. J. Berrey; vice-president, Charles S. Landram; directors, A. L. 
Jamison, J. W. Ruffner, S. A. Walton, J. C. Burner, Jr., W. Grove, 
F. G. Grove, T. J. Berry and Charles S. Landram, all of Luray. 
The company is building a dam across the Shenandoah river two 
miles west of Luray, which will develop from 600 to 1,200 horse- 
power. It will furnish light and power to Luray and Page county. 
The Luray Electric Company was organized about a year ago and 
has the contract for lighting the town and the Luray caverns. 
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ELECTRIC RAILWAYS. 


PALESTINE, TEX.—A fifty-year franchise has been granted to 
J. B. Watkins and associates, of Corsicana, Dallas and Kansas City, 
for an electric road. 


MONROE, LA.—The Monroe city council has authorized the 
mayor of Monroe to contract for material and equipment for the 
construction of a street railway. 


NASHVILLE, TENN.—The Louisville & Nashville Railroad will 
shortly establish an interurban service on the Henderson division 
of the road between Madisonville, Ky., and Nortonsville, Ky., a dis- 
tance of eleven miles. 


MORGANTOWN, W. VA.—At a special session of the Marion 
county court an order was passed granting the Dunkard Valley 
Trolley Company a franchise. The proposed road will connect 
Morgantown and Mannington. 


TERRE HAUTE, IND.—The Indianapolis & Western Traction 
Company, which is building west from Indianapolis, has made an 
agreement with the Terre Haute company to use the latter’s tracks 
from Harmony to Terre Haute, twenty miles. 


LOUISVILLE, KY.—The Beargrass Railway Company may 
extend its lines from Jeffersontown to Shelbyville. Engineers will 
soon make a survey of the route in order to get an estimate of the 
cost and the time necessary for such constructions. 


CHATTANOOGA, TENN.—The Tennessee-Georgia Interurban 
Electric Railway, whìch is proposed to be built from the central 
portion of Chattanooga through Walker and Catoosa counties, Ga., 
to Spring Place, has applied for an increase in its capital stock 
from $300,000 to $500,000. 


PITTSBURG, PA.—The capifal stock of the Pennsylvania & 
Mahoning Valley Electric Railway Company has been reduced from 
$3,000,000 preferred and $5,000,000 common to only $1,000 common 
stock. The company was recently merged into the Shenango & 
Mahoning Valley and Light Company, controlling the street cars 
of Newcastle, Youngstown and Sharon, Pa. 


BUFFALO, N. Y.—The Mohawk Valley Company, the trolley com- 
pany of the New York Central Railroad, is preparing plans for 
the electrical equipment of the Auburn branch from Syracuse to 
Rochester, utilizing the Rochester & Eastern as far as possible. It 
is also preparing plans to electrically equip the Falls line from 
Rochester to Niagara Falls, using the right of way of the Falls 
division of the Central road. 


OMAHA, NEB.—The stockholders of the Des Moines-Winterset- 
Creston Interurban Railway held their first meeting in Des Moines 
recently. They adopted articles of incorporation, elected officers 
and completed plans for the new road. The company contemplates 
a line from Des Moines to Winterset, thence to Macksburg and to 
Creston. The principal offices are to be in Des Moines. Work will 
be started on the line at once. 


SCRANTON, PA.—W. A. Heller, of Danville, Pa., is promoting 
an electric street railway to operate between Seeleyville and 
Hawley. The new road will be known as the Honesdale & Hawley 
Electric Railway. It will be twelve miles in length, with terminals 
at Seeleyville and Hawley, and the power plant will be located 
at Honesdale. A charter will shortly be applied for, and it is 
hoped that work will begin in the spring. 


WELLSVILLE, OHIO—The East Liverpool Light and Power 
Company has a corps of surveyors at work making the final survey 
for extension from the Wellsville city limits to Empire, Ohio, a dis- 
tance of probably nine miles west of the county line. At Empire 
a connection is to be made with the lines of the Steubenville & Ohio 
Valley Traction interests, the lines of which extend now from 
Brilliant, Ohio, to the east end of the Toronto, Ohio, city limits and 
border upon the city limits of Empire. 


DOYLESTOWN, PA.—C. P. Hoffman, A. L. Cope and W. H. 
Lauer, of South Bethlehem, and Hugh Crilly, of Allentown, have 
received a charter and the right of way and will construct a trolley 
road from South Bethlehem to Centre Valley. At that place con- 
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nection will be made with the Philadelphia & Lehigh Valley Tran- 
sit Company’s line. At the upper end of the line connection will 
be made with the Eastern Transit Company, making a through line 
from Easton to Philadelphia. The new trolley will shorten the 
distance from Bethlehem to Philadelphia several miles. 


UTICA, IND.—Ebenezer Howes, of Utica, is at the head of a 
movement to build an electric line from Utica to a connection with 
the Louisville & Southern Indiana Traction Company. Utica town- 
ship is the richest farming country in southern Indiana. At present 
it has no connection with Louisville except by stage coach and 
wagon-way over the Utica pike from Jeffersonville. Mr. Howes 
says the farmers in that section will subscribe liberally for the 
stock. Louisville men have subscribed $10,000 and indications are 
that the road will be built, it will be about eight miles in length. 


MARION, IND.—A novel step has been taken by the Chicago, 
Indiana & Eastern Railroad Company, which, it is said, proposes 
to sell its locomotives and equip the line with electricity. The road 
operates between Converse and Muncie. It passes through Fair- 
mount, ten miles south of Marion, but it is the intention of the 
company to build an electric line from Matthews to Marion and to 
abandon the present line from Matthews to Converse, which passes 
through Fairmount. The franchise presented to the county com- 
missioners asks for a franchise to operate steam and electric trains, 
but the franchise presented to the city board of public works asks 
for a franchise to operate only electric trains within the city limits. 


PITTSBURG, PA.—It is announced that the Pittsburg Railways 
Company has purchased the interests of the Washington & Canons- 
burg Street Railway Company. The officers of the last-named cor- 
poration are: president, Francis J. Torrance; vice-president, Arthur 
Kennedy; secretary and treasurer, H. C. Hagan. The price paid 
for the property of the Washington county company is said to have 
been $1,125,000, of which $475,000 was cash, the purchasing company 
assuming bonds for the balance. The company has about twelve 
miles of track. It controls charters for other roads, although it 
has no additional franchises outside of Washington and Canons- 
burg. It is believed that it will be connected with the Pittsburg 
system at Charleroi or Finleyville. 


WESTFIELD, MASS.—It is announced that arrangements have 
been made for the transfer of the Woronoco and the Western Massa- 
chusetts Street Railways to the Consolidated Street Railway Com- 
pany, a corporation controlled by the New York, New Haven & 
Hartford Railroad. The Consolidated company is the one which 
some time ago purchased control of the Berkshire and the Spring- 
field street railways. The price to be paid for the Woronoco Street 
Railway Company's stock is $175 a share. An option is given the 
Woronoco shareholders of taking in exchange the Consolidated com- 
pany’s six per cent bonds at $180. The Woronoco road has e capital 
stock of $250,000. It has seventeen miles of track, and connects 
with lines running to Springfield, Holyoke and towns to the west- 
ward. The Western Massachusetts Street Railway is a branch of 
the Woronoco company. 


ENGINEERING SOCIETIES. 


TORONTO (ONTARIO) BRANCH, AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The executive committee of the Toronto 
branch of the American Institute of Electrical Engineers announces 
with regret the acceptance of the resignation of Mr. H. A. Moore 
as chairman. This resignation has been rendered imperative 
through removal from the city. At the twenty-sixth regular meet- 
ing, held December 8, Mr. R. T. MacKeen, upon the recommenda- 
tion of the executive committee, was unanimously elected chair- 
man, still retaining the office of secretary. 


ST. LOUIS (MO.) BRANCH, AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The St. Louis branch of the Ameri- 
can Institute of Electrical Engineers held its meeting at the 
Engineers’ Club, December 13. Mr. Richard McCulloch presided. 
The meeting was largely devoted to a discussion of methods for 
reviving interest in the branch meetings. Steps were taken with 
a view of increasing the local membership and to effect, if possible, 
some working policy with the Engineers’ Club, of St. Louis. The 
two papers read at the 20ist meeting of the Institute in New York 
city were read in abstract and discussed by those present. Mr. 
A. S. Langsdorf is secretary of the St. Louis branch. 


December 23, 1905 


PERSONAL MENTION. 


MR. ROBERT T. LOZIER has been appointed district sales man- 
ager of the gas and machinery department of the Power and Mining 
Machinery Company. Mr. Lozier’s headquarters will be at 52 Will- 
iam street, New York city. 


MR. E. J. KULAS has been appointed secretary and general 
manager of the Brilliant Electric Company, Cleveland, Ohio. Mr. 
Kulas was for some years connected with the Buckeye Electric 
Company, and later with the Bryan-Marsh Company, both in New 
York and Chicago. 


MR. L. B. STILLWELL and Mr. John Van Vleck announce the 
removal of their electrical and general engineering offices to 100 
Broadway, New York city. This is a particularly strong combina- 
tion of electrical and mechanical engineering ability. Both of 
these gentlemen have been responsible for some of the most ex- 
tensive and successful engineering of the present time. 


MR. PAUL LUPKE, superintendent of the Trenton division of 
the Public Service Corporation of New Jersey, has been appointed 
editor of the question box for the twenty-ninth convention of the 
National Electric Light Association, which will be held next May 
or June. Mr. Lupke has been an enthusiastic admirer and student 
of the question box since its inception, and is a firm believer in its 
value to central stations. 


MR. ANDREW CARNEGIE has made a gift of $100,000 to Union 
College, Schenectady, N. Y. The announcement was made at the 
annual dinner of the Union College Alumni Association. The Gen- 
eral Electric Company has already presented to the college a 
building for the study of electrical engineering at Schenectady, at 
a cost of $25,000. This Mr. Carnegie has now promised to equip 
at an expense of $100,000, provided the college itself raises another 
$100,000 to endow it. 


MR. GEORGE W. EDGE has joined forces with the American 
Electrical Novelty and Manufacturing Company, New York city, 
as assistant manager. Mr. Edge has been identified with the elec- 
trical fleld as a traveling salesman for some time, and for the 
past two years was with the Trumbull Electric Manufacturing 
Company, Plainville, Ct.. Mr. Edge’s training as a salesman has 
given him a valuable insight into the opportunity for desirable 
specialties, and his work in his present connection will, without 
doubt, be attended with material success. 


MR. E. R. DAVENPORT has ten- 
dered his resignation as assistant sec- 
retary of the Edison Electric Illum- 
inating Company, of Brooklyn, N. Y., 
and the Kings County Electric Light 
and Power Company, also of Brooklyn, 
to take effect January 1, 1906, when he 
will assume new duties as sales man- 
ager of the Narragansett Electric 
Lighting Company, Providence, R. I. 
Mr. Davenport has been connected 
with the Brooklyn lighting interests 
for the past ten years, having served 
during that time in various capaci- 
ties. For some time he was private 
secretary to the late E. A. Leslie and 


of the companies. Mr. Davenport’s 
new duties at Providence will offer a 
fine opportunity for the experience gained while in Brooklyn, as 
the Rhode Island properties are, like those of the Brooklyn corpora- 
tion, guided by a progressive and enterprising management. 


MR. E. R. DAVENPORT. 


DR. HENRY S. PRITCHETT, for five years president of the 
Massachusetts Institute of Technology, has resigned. Mr. Pritchett 
will make his headquarters in New York as president of the Car- 
negie foundation fund for pensioning aged and needy professors. 
In his announcement of his resignation, Dr. Pritchett emphasizes 
his great regret at separating from the institute and its officers, 
and the faculty and students. The work has been enjoyable, and 
the most cordial relations have always existed. He also has a 
deep regret at leaving Boston and Massachusetts, for both of which 
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he has formed the strongest ties. Dr. Pritchett has assured the 
corporation that he will remain at the head of the institute until 
aman has been chosen to succeed him. 


ELECTRICAL SECURITIES. 


After a session of decided activity and almost wild irregularity 
in price fluctuations, the market has come to a position of very 
great uncertainty. The outlook for monetary ease very materially 
strengthened the bull position, and the result was a sertes of 
manipulations that carried stocks to a point where many believe 
any really stable advance has been discounted. There are those 
in the financial community who now believe that this inflation is 
very dangerous in character, and that unless a very speedy return 
is made to a normal condition, the beginning of the new year will 
see a condition of distress rather than a continuance of the buoy- 
ancy which has existed. It can not be disputed that the backbone 
of the present boom is the unabated industrial activity which is 
reported from every section. It is fortunate that there is no sign 
of abatement in this direction. A point worthy of notice at this 
time is the very high price for raw copper. As the price goes up 
the discount is shortened, but, notwithstanding the high prices, 
the demand continues to be almost unprecedentedly large. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 16. 


New York: ‘ Closing. 
Brooklyn Rapid Transit...............ce0. 90% 
Consolidated Gas......... cc ccc ccc cece ce cece 181 
General Blectric...... ccc ccc ccc ccc ccc cvcece 175 
Interborough Rapid Transit................ 217 
Kings County Electric................008. 200 
Manhattan Elevated.............cccceccecs 163 
Metropolitan Street Railway.............. . 120 
New York & New Jersey Telephone....... .. 156 
Westinghouse Manufacturing Company..... 190 


The directors of the Western Union Telegraph Company have 
declared the regular quarterly dividend of 1% per cent, payable 
January 15 to stock of record December 20. The company’s state- 
ment for the December 31 quarter (partly estimated) is as follows: 
net revenue, $1,900,000; bond interest, $331,300; balance, $1,568,700; 
dividends, $1,217,021, leaving a surplus of $351,679, which, added 
to the previous surplus, brings the total to $16,785,160. 

The Interborough Rapid Transit Company is now carrying an 
average of 1,250,000 passengers daily. This compares with about 
1,060,000 at this time last year. 


Boston: Closing. 
American Telephone and Telegraph......... 136 
Edison Electric Illuminating............... 245 
Massachusetts Electric...........cccccccces 59 
New England Telephone..............c.e00. 131 


Western Telephone and Telegraph preferred. 91 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common........... 82 
Electric Storage Battery preferred......... 82 
Philadelphia Electric.........cccceccccccees 814 
Philadelphia Rapid Transit................ 31% 
United Gas Improvement.................2: 941%, 


United Gas Improvement directors have declared the regular 
quarterly dividend of 2 per cent, payable January 15 to stock of 
record December 30. It is estimated that the company’s net earn- 
ings for 1905 will be not much below $5,000,000, which would be 
nearly 14 per cent on the $36,750,000, stock. 


Chicago: Closing 
Chicago Telephone............cccc cece eevee 138 
Chicago Edison Light..............cceeeees 160 
Metropolitan Elevated preferred............ 70 
National Carbon common.............seee. 76 
National Carbon preferred................. 116 
Union Traction commMmon.......sessessoeseos 10 
Union Traction preferred.......... EAE 40 
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INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has is- 
sued bulletin No. 1047 from its electrical works, Cincinnati, Ohio, 
describing and illustrating Bullock oil-insulated transformers. 


THE STANLEY-G. I. ELECTRIC MANUFACTURING COM- 
PANY, Pittsfield, Mass., in bulletin No. 20 describes watch-case 
instruments, both voltmeters and ammeters. Bulletin No. 42 
describes and illustrates high-grade printing-press motors. 


EUGENE DIETZGEN COMPANY, 119-121 West Twenty-third 
street, New York city, has just published a new book on the slide 
rule, by L. W. Rosenthal. This is a description of Mannheim and 
multiplex slide rules, giving the theory and practical application. 


THE LOWE ELECTRIC COMPANY, 54 Vesey street, New York 
city, has opened its new store, where it is displaying a large and 
well-assorted domestic and imported stock of holiday goods, com- 
prising electrical toys, mechanical toys, dolls, sleighs, tool-chests, 
Christmas-tree-lighting outfits, and other novelties. 


THE GOHEEN MANUFACTURING COMPANY, Canton, Ohio, 
is distributing a series of large posters showing typical installa- 
tions where the protective work has been done with the carbonizing 
coating and oxidized carbon cement made by the company. This 
material is put up in various forms for structural work. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., is calling 
attention to its socket with the double pole by means of a neat 
mailing card. The company announces that the letters “P. & S.” 
on all of its products indicate the firm name, and that they also 
appropriately describe the product, viz., “perfection and satisfaction.” 


THE GERMANIA ELECTRIC LAMP COMPANY, Harrison, 
N. J., announces that it has been awarded a contract by W. H. 
Miller, deputy quartermaster general, U. S. A., to provide the 
government with 52,100 electric lamps. The lamps are to range 
in power from four to thirty-two candles, and in voltage from 100 
to 250. 


THE FEDERAL ELECTRIC COMPANY, Chicago, Ill, will be 
pleased to send some attractive literature dealing with the subject 
of the central-station load and electric signs. The company is 
the manufacturer of the Federal electric sign. These signs are 
of all-metal construction, the sign surface being of porcelain- 
enameled steel. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., reports that it has made some 
large shipments of cable to Bloomington, Ill. This company is 
stated to be doing a great deal of business in this line. In a 
recent booklet issued by the company regarding the material, it is 
announced that it has been found necessary to increase the capacity 
of the plant fourfold within two years. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., is mailing an attractive folder calling attention to 
Trumbull flush receptacles. These receptacles fit all standard 
switchboxes, and take any Edison base attachment plug. They are 
quickly and easily installed, and are connected up from the front 
like a flush switch. The plate is countersunk to receive the ears 
that fasten the receptacle to the box. They are made regularly 
in nickel, polished brass and old brass, but any other finish can 
be furnished. 


MR. C. R. UNDERHILL, electromagnet specialist, 55 Liberty 
street, New York city, has issued a new illustrated catalogue show- 
ing the various types of plunger-electromagnets, solenoids and other 
coils designed and supplied by him; and he has also revised and 
published a new edition of his booklet “Facts About Electromag- 
nets.” This booklet gives much information regarding ,electro- 
magnets ane solenoids, and contains authentic tables for magnet 
windings. Both the catalogue and booklet will be sent free to 
any address upon request. 


THE B. F. STURTEVANT COMPANY, Boston, Mass., in bulle- 
tin No. 125 describes and illustrates class VS5 vertical engines. 
The company has equipped the St Denis boulevard car barns of 
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the Montreal Street Railway Company with two complete heating 
plants and an induced draught apparatus for the boiler plant. The 
new machine and smithshops of the Pennsylvania Railroad Com- 
pany at Hollidaysburg, Pa., are to be heated and ventilated by the 
Sturtevant company’s apparatus. The fan is to be electrically 
driven by a Sturtevant motor. 


THE RICHMOND ELECTRIC COMPANY, Richmond, Va., an- 
nounces a new form of induction motor. ‘The company has fol- 
lowed, to a considerable extent, European practice in the design 
of these machines. The bearings are made of aluminum bronze, 
and are split so that they can not stick to the shaft. The bearings 
are ring-oiled, and provided with large oil chambers with ampie 
storage capacity. The shaft is extended on both ends so that, 
if desired. the motor can drive from either or both sides. The 
motors are built in standard sizes from one to twenty horse-power, 
for any phase, cycle and voltage. 


THE BRILLIANT ELECTRIC COMPANY, 66 Chestnut street, 
Cieveland, Ohio, announces the appointment of Mr. B. J. Kulas as 
secretary and general manager. Mr. Kulas is well known in the 
incandescent lamp field, and in taking the management of the 
Brilliant Electric Company purposes manufacturing a new form 
of tipless lamp. Mr. Kulas announces that the company has a 
method of exhausting its tipless lamp which is fully covered by 
patents, and which enables it to make a very high-grade tipless 
bulb. Although the company will make a specialty of the manu- 
facture of tipless lamps, it will also make a high-grade tipped 
lamp which will be guaranteed in every respect. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., has ready for distribution catalogues No. 9 
and No. 10, describing long-distance and interior-telephone equip- 
ment, respectively. These catalogues are handsomely illustrated 
with half-tone engravings throughout, and careful detail is given 
to the description of each line of material. Each catalogue con- 
tains many new and up-to-date specialties. The company, during 
the last year, has been obliged to considerably increase its plant, 
und the prospects are bright for a larger business during 1906. 
The company was organized in 1893 to manufacture telephones and 
electrical specialties. Since that time it has grown each year 
to its present large capacity. The catalogues will be mailed to any 
one interested, upon request. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has closed a contract with the Spokane & Inland Rail- 
way Company, Spokane, Wash., for a storage battery outfit which 
will be installed to regulate the fluctuations of a single-phase rail- 
way load. Power is purchased as three-phase, sixty-cycle cur- 
rent from the Washington Water Power Company, on the minimum 
demand basis, and delivered through motor-generator sets to the 
single-phase line. Each motor-generator set will be provided with 
a direct-current machine mounted on the same shaft and connected 
to the terminals of the battery circuit. The battery charge and 
discharge will be effected by putting boosters in the battery cir- 
cuit, operating in parallel with each other, each having a capacity 
equal to one-half the maximum output of the battery. The boosters 
will be controlled by the Electric Storage Battery Company's 
carbon regulator, which in this case will be made responsive to the 
fiuctuations of the alternating-current supply, causing the battery 
to keep these fluctuations within narrow limits. i 


NEW MANUFACTURING AND CONSTRUCTING COMPANIES. 


SYRACUSE, N. Y.—The Syracuse Light and Equipment Com- 
pany has been incorporated to deal in lighting apparatus. The 
capital is $100,000, and the incorporators are: William Darrone, 
C. E. Darrolm, both of Syracuse; A. A. Buck, New York. 


JERSEY CITY, N. J.—The Jersey Electric Company has 
been incorporated to take over the business of Roach & Moller, 
manufacturers of telephones and of telephone appliances. The 
capital stock is $250,000, all common. The incorporators are: 
Frank W. Walton, Newark; Frank F. Groff and H. W. Hedenberg, 
New York. 
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TO PROMOTE PROPER ILLUMINATION. 


A great deal of interest was aroused last week by the pre- 
liminary mecting of a number of business men and engineers 
interested in the subject of illumination. These men contemplate 
forming a society for promoting scientific study of this very 
important subject, and of advancing at the same time the art 
of applying it. That there is great need for much missionary 
work among those who have to do with the lighting of build- 
ings would seem obvious to any one who has looked into the 
matter at all; yet there does seem to be a good deal of con- 
fusion, not only on the part of the public in general, but often 
with respect to engineers. Many seem to find it impossible to 
grasp the fact that a study of methods of securing a distribu- 
tion of light in a room which will be best suited for the purposes 
for which the room is to be used is entirely different from the 
problem of delivering the necessary power to that room in the 
best and cheapest manner. It has been said bv some that this 
work of illuminating belongs to the field of electrical engineer- 
ing. Possibly this is so, but should it not also belong to the 
field of 


lighting ? 


gas engineering or any other work which has to do with 
However, it makes no difference where we put it; 


the fact remains that there is here a large field which has long 
been neglected, the problems of which are large enough and 
complex enough to require the attention of specialists. 

It seems to be a well-established fact that many bodily ail- 
ments are due to eye strain, and a good part of these can be 
traced to improper lighting of schools, offices and homes. 
Happily this condition will probably not last much longer, but 
to change matters and put them as they should be requires the 
concerted effort of those conversant with the problem. 

It has been feared in some quarters that the formation of 
such a society would work to the detriment of the American 
Institute of Electrical Engineers. We can not see that there 
would be any such result. A similar fear was expressed in 1902, 
when the American Electrochemical Societv was formed, but 
this society has in no way injured the older body, and can cer- 
tainly claim the credit of having published a number of impor- 
tant papers and accomplished much good. The electrical engi- 
necr finds his work so intimately connected with other industries, 
simply because he is furnishing them with means for accom- 
plishing desirable results, that he has formed the habit of claim- 
ing these other industries as part of his own. On sober thought, 
there are few who will not admit that in electrochemical prob- 
lems the chief problem is really chemical: the electrical engi- 
neer merely furnishes the power for bringing about certain 
reactions. So it is with illumination: electrical energy is merely 
the agent for producing light. No matter how experienced the 
engineer may be in designing a plant and in laying out wires, 
he may be entirely ignorant of the best methods of securing the 
desired effect in the rooms. Certainly, unless he has devoted 
a good deal of study to the subject, his ideas are apt to be 
indefinite and his knowledge meagre. 

Every one will admit that there is a great work to be done, 
not only in educating the layman, but in reducing the art of 


illumination to a scientific basis. The success with which the 
efforts of this society are met will depend largely upon the 
way in which it goes to work. Tt may be said that the interest 
shown by those who attended the meeting, the greater number 
of whom are widely known in the illuminating field, promises 
well, 


THE INDEX FOR VOLUME FORTY-SEVEN. 
This issue of the ELectricat REVIEW contains the index 
for Vol. XLVII. No additional copies of the index will be 
distributed, and it is urged upon all recipients the importance 


- e m a ua 


of preserving this record. These pages form not only an index 
of the ELrectricaL Review, but of the important happenings 
in the electrical industries during the six months just closed. 
The record is one highly satisfactory to these industries, but, 
better still, the indication is that the coming year will be even 


more prosperous. 
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PERMUTATORS. 

In a recent issue of the ELECTRICAL REVIEW a note was 
made of an exhibit at the Brussels Exposition of three electrical 
machines of a new type. These are known as permutators, and 
were constructed according to the Rougé and Fajet system. The 
scheme is an old one, but these seem to have been the first 
machines of this type which have been built for commercial 
application. 

The idea of the permutator is to convert an alternating cur- 
rent into a direct current without resorting to a large rotating 
mass of iron and copper. The object is accomplished in the 
same way that an alternating current is converted into a direct 
current in a synchronous converter, with the exception that in 
the latter device an armature is revolved in a stationary field, 
while in the permutator a stationary winding is cut by a revolv- 
ing field, and this revolving field is obtained by means of poly- 
phase currents. An unfortunate feature of this arrangement 
requires that the brushes be revolved in order that they may 
keep in step with the moving field, in fact, this seems to be the 
main drawback to the device, for in other ways it possesses a 
number of rather important advantages. 

Since the relative rotation of the winding and field is pro- 
duced electromagnetically, and not mechanically, there is no 
need for mechanical clearance. The machine consists of a wind- 
ing threaded through tunnels in a cylindrical iron core. A con- 
siderable depth of iron is left on each side of these tunnels, so as 
to complete the magnetic circuit. A commutator of the usual type 
is attached to the machine and tapped in in the ordinary way. 

To secure synchronous rotation of the brushes, advantage 
is taken of the weak field which leaks across through the opening 
in the core. Within this opening is placed a ring-wound arma- 
ture, short-circuited at a number of points so that it will start 
as an induction motor. Taps are taken off this winding to slip 
rings, and a direct current let in through them from the main 
brushes. This has the effect of pulling this small brush rotor 
into synchronism as it approaches that speed. 

The advantages claimed for this device are the following: 
since the only rotating part is the brush rotor, which is small, 
there is no difficulty whatever in starting it. The machine can 
be brought up to full speed in a few seconds. Moreover, due 
to the method of construction, it automatically brings itself into 
step, though there is an uncertainty regarding the polarity of 
the brushes. Since there is no air-gap in the device, the mag- 
netizing current and the leakage should be small, and this would 
give a high power-factor, which, however, must be offset some- 
what by the fact that the entire magnetizing component of cur- 
rent must be furnished by the line. The fact that there is no 
heavy moving body should reduce the danger of hunting, and 
There 
would seem, however, to be some danger of hunting of the 
It is said that 


the construction of the device enables the weight per kilowatt 


the machine may be built for any frequency whatever. 
brush rotor, which might cause bad sparking. 
to be made considerably smaller than that of a rotary converter; 


and as the only moving part is the brush svstem, a vertical con- 


struction has been adopted, which reduces the floor space 
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required. As against these advantages there is the disadvan- 
tage of rotating brushes, and the inability to adjust the brushes 
and the power-factor during operation. The power-factor mav, 
however, be varied by shifting the relative positions of brushes 
and brush rotor before starting. 

Once of these machines was tested recently by Dr. C. V. Drys- 
dale, of Northampton Institute, England, with favorable results. 
The machine is rated at ten kilowatts, and at full load has an 
efficiency of seventy-five per cent and a power-factor of 0.9. 
Tests of a 150-kilowatt machine by the inventors showed an 
efficiency of ninety-six per cent and a power-factor of 0.93. 
One unfortunate feature found by Dr. Drysdale in his test was 
the unsuitability of the machine for charging storage batteries. 
He found that when used for this purpose it sparked consider- 
ably, and that it seemed to deliver an irregular current. 

To reduce sparking of the machine an ingenious arrange- 
ment has been adopted by the inventors. The commutator is 
constructed with a double number of segments, the alternate 
ones being connected to the coils of the machine, the remaining 
ones being connected to an adjacent segment through a small 
commutating resistance. 

As noted above, the chief objection to this machine seems 
to be the rotating brushes. Moreover, provision must be made 
for maintaining constant brush pressure; but this is not difficult. 
There is, nevertheless, a feeling that rotating brushes are 
mechanically bad, and this prejudice, although it may be greater 
than the conditions justify, is still apt to hinder considerably 
the general introduction of this interesting device. 


THE PREVENTION OF SEASICKNESS. 

.It was stated recently in a metropolitan newspaper that on 
a transatlantic liner which had just come across from Europe 
were a number of representatives of a German company, who 
brought along with them “several electrical non-vibrating chairs 
which were designed to counteract or prevent seasickness.” 
Just what electricity has to do with these chairs was not 
explained. Perhaps they are constructed according to the 
arrangement known by physicists as the Julius suspension, 
which is employed for hanging delicate apparatus so as to 
prevent disturbances due to vibrations of the building. In this 
respect the chairs secem to have been successful, as it is stated 
that no bad effects were experienced while the passengers were 
seated in them. Unfortunately, however, as soon as the occu- 
pant vacated his chair, he felt the effects of the vessel and warn- 
ings of coming trouble. For this reason the new wonder can 
not be considered altogether satisfactory. 

Considering the matter for a moment, it would seem that 
the designers of this remarkable piece of apparatus were pro- 
ceeding along lines directly opposed to those which thev should 
follow. If the passenger could be placed in one of these non- 
vibrating chairs and remain seated there during the entire 
voyage, he would possibly avoid the pangs of seasickness; but 
this being out of the question, he receives a setback every time 
he sits in the chair, sinee he must reaeccommodate himself (o 


the motion of the vessel whenever he gets up. What the 
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inventors should do would be to make a chair which would take 
a prospective voyager and shake him up so thoroughly that he 
would be over and through with his seasickness in five or ten 
minutes. A chair of this kind, we believe, was shown at the 
Louisiana Purchase Exposition, though not intended just for 
this purpose. Or the steamship companies might arrange to 
give intending passengers a preliminary treatment extending 
over several days, so that they can accommodate their systems 
gradually to living on a moving vessel. Taking a week’s train- 
ing on a model ship, so as to have oneself pretty thoroughly 
shaken up before starting on the trip, should make one fairly 
immune from the discomforts of ocean travel. 

Fortunately, however, there seems to be no great need for 
either method of treatment, for with the increasing length 
and size of ocean steamers, the pitching and rolling have been 
reduced, so that seasickness is now the exception rather than 
the rule. This reminds one that the new Cunard steamer, 
Carmania, was hailed as a vessel upon which one‘might sail with- 
out much risk of seasickness, this immunity being attributed 
to the turbine engine. The turbines, however, do not prevent 
the motion of the ship as a whole, they merely do away, to a 
large extent, with the vibration which is caused by the recipro- 
cating engine, and which, while disagreeable, is not likely to 


produce seasickness. 
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ATOMIC DISINTEGRATION AND COMMERCIAL STANDARDS. 

An interesting discussion is being carried on in Nature 
(London) regarding the possibility of the transmutation of ele- 
ments one into another. This was started by Mr. Donald Murray, 
who called attention to the invariable occurrence of silver in a 
lead mine, or of lead in silver. A lead mine is a silver mine 
the world over. This fact seems to be more than a coincidence, 
and leads to the question whether there is not some such rela- 
_tion between these two metals as is believed to exist between 
uranium and radium. 

Mr. Murray’s question leads Mr. Frederick Soddy to point 
out that the history of gold mining has been the same through 
all times. There has never been a discovery of gold in such 
large quantities, and so easily obtainable, as to affect the price 
of this material as a standard of value. This seems to Mr. Soddy 
to be more than a coincidence. There must be some reason why 
gold is always found in small quantities and scattered. Is it 
not possible that it results from the disintegration of some other 
element and is itself gradually changing into a third? Should 
this be the case, the amount of gold existing at any time would 
be determined directly by the ratio of the two changes. 

Mr. Soddy has even attempted to detect some such change, 
but so far unsuccessfully. He has, however, found that helium 
occurred in all samples of platinum which he was able to secure. 
Helium was found in small gold samples, but in others was 
not detectable. The work is difficult, since the changes appear 
to be exceedingly slow—so slow that the lifetime of one investi- 
gator would appear to be too short for the work. He therefore 
suggests that the problem be made a national one, and carried 
on by successive investigators through a long period. The 
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amount of gold required would be too great for one experi- 
menter to obtain, but the treasure vaults of all governments 
have now stored away large quantities of this material which 
possibly is undergoing the very change which is to be sought. 
Should such a change be found, the effect would be far-reaching. 
“Not only,” says Mr. Soddy, “‘is there to be considered the effect 
such results must exert on the whole trend of philosophic 
thought, but certain definite economic problems would be solved ; 
for example, the proof of the disintegration of gold would reduce 
the doctrine of bimetallism and the theory of currency to a 
branch of physical science.” This would be an unexpected 
result of Becquerel’s observation. 


NON-CONDUCTING CARBON. 
In an address delivered recently before the Birmingham sec- 
tion of the Institution of Electrical Engineers, of Great Britain, 
Mr. 


problems which have been receiving a good deal of attention 


R. Threlfall discussed some electro and electrothermal 
of late. He dealt with a wide variety of topics, but one of the 
most interest was that dealing with the allotropic states of car- 
bon. This is interesting, not because there is a faint possibility 
of the manufacture of artificial diamonds, but because of the 
scientific value of investigations in this field. 

Mr. Threlfall called attention to some important work done 
three years ago by Dr. A. Ludwig. Ludwig, by heating car- 
bon in an electric arc to a high temperature, subjecting it to 
a high pressure, and then cooling it as rapidly as possible, secured 


-a sort of vitreous carbon, which, while it could not be called 


diamond, was hard and non-conducting. The experiment is 


difficult to perform. Carbon rods were placed in contact and 
then surrounded with an atmosphere of hydrogen at a press- 
ure of about ten tons per square inch, and a current passed 
through. It was found difficult to form an arc under these con- 


ditions with carbon, although with metal there was no trouble. 
There was also a peculiar phenomenon: the current, after being 
started, would flow for a short time, then stop, and after a few 
seconds again start, the interruptions going on repeatedly. To 
obtain any crystalline formation it was necessary to cool the 
heated carbon suddenly, which was done by directing a stream 
of water, under high pressure, against the hot material. The 
material secured in this way seemed to be a sort of black carbon 
glass. Since the hot material was cooled very rapidly, there 
was no opportunity for large crystals to be formed. 

Mr. Threlfall compares the changes which took place here 


with those which are known to take place in the case of sulphur. 


Large octahedral crystals of sulphur have never been made arti- 
ficially, but they do occur in nature. These might be formed by 
raising the temperature and the pressure to points above those 
at which the monoclinic crystals are formed, and then allowing 
it to cool at constant pressure. The cooling should be carried 
out slowly to give opportunity for large crystals to form. If 
these experiments were successful, there would be sufficient 
encouragement to try the same method with carbon. Ludwig 
carried his pressures to only twenty tons per square inch, 
yet with materials now obtainable it should. be possible to carry 
the pressure to fifty or even seventy-five tons. This great 
increase in the range of the experiment should be productive 
of highly important and interesting results. 
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THE ELECTRICAL NATURE OF MATTER 
AND RADIOACTIVITY. 


BY HARRY C. JONES. 
CHAPTER XIv.— (Concluded). 


INDUCED RADIOACTIVITY DUE TO THE DE- 
POSIT OF RADIOACTIVE MATTER. 

The relation between induced radio- 
activity and the emanation from radio- 
active substances, has been developed, and 
it has been shown that the latter is the 
cause of the former. This, however, but 
raises the question, how does the emana- 
tion render objects exposed to it tempo- 
rarily radioactive? To answer this ques- 
tion we must study closely the property 
of induced radioactivity. If a thorium 
or radium salt is placed in a closed 
vessel, all objects in the same vessel what- 
ever their nature, are rendered radio- 
active. If, however, a negative electrode is 
introduced into the vessel, all the excited 
radioactivity is confined to this electrode. 
A convenient method of performing this 
experiment is to introduce the radio- 
active salt into a metal vessel which is 
connected with the positive pole of a 
battery. A metal wire is introduced 
into the middle of the vessel, passing 
through an insulating stopper. This wire 
is made the negative pole of the battery. 
Under these conditions, the wire is the 
only object in the vessel that is rendered 
radioactive, and its induced radioactivity 
may, according to Rutherford, become 
many thousand times greater than the 
natural activity of the thorium salt which 
induced the activity in the negative elec- 
trode. 

It is difficult to account for this fact, 
together with the fact that the emanation 
is the cause of all the induced radio- 
activity, on anv other ground than that 
the induced radioactivity ts produced by 
a deposit of radioactive matter upon 
objects placed in the netghborhood of 
naturally radioactive substances. 

This theory would explain the above 
and correlated facts. 

To hit upon a theory that explains all 
the known facts and predicts new ones 
is one thing, but to show that this is the 
only suggestion that will account for 
these facts is quite a different matter. 
Further, the value of a theory or generali- 
zation is to be tested rather by its ability 
to predict new and undiscovered facts, 
and then have the predictions verified 
by experiments, than simply to account 
for what is already known. 

If the induced radioactivity is due 
to the deposition of radioactive matter 
upon non-radioactive substances, then this 
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matter would have definite properties. 
We .ought to be able to remove it 
mechanically from the object upon which 
it was deposited, ete. 

We shall now see that the cause of the 
induced radioactivity can be removed 
mechanically and otherwise from objects 
upon which it has been deposited, and 
that its properties have already been 
studied in some detail. 

PROPERTIES OF THE RADIOACTIVE MATTER 
DEPOSITED BY THE EMANATION FROM 
RADIOACTIVE SUBSTANCES. 

The properties of the active matter de- 
posited by the emanation from thorium 
have been studied by von Lerch. The 
active matter was allowed to deposit upon 
platinum, and its solubility in different 
solvents then determined by measuring 
the decrease in the induced radioactivity 
of the platinum. This active matter was 
insoluble in such organic solvents as 
ether and alcohol. It was dissolved by 
hydrochloric acid, and the solution was 
radioactive. The radioactivity of this 
solution was greatly diminished by 
causing a precipitate to be thrown down 
from it. Thus, if barium chloride was 
added to the hydrochloric acid solution, 
and the barium thrown down as sulphate, 
most of the radioactive matter was car- 
ried down by the precipitate which was 
strongly radioactive. 

If a piece of magnesium was exposed 
to the emanation from thorium until it 
became highly radioactive, and then dis- 
solved in hydrochloric acid, the mag- 
nesium when precipitated as carbonate 
or phosphate carried down with it the 
radioactive matter. Most of our knowl- 
edge of this radioactive matter, however, 
we owe to the splendid work of Ruther- 
ford. He showed that this matter is only 
very slightly soluble in water or nitric 
acid. It is, however, readily dissolved by 
hydrochloric, hydrofluoric or sulphuric 
acid. When the solution in acids was 
evaporated, the active matter was left be- 
hind in the residue. The rate at which 
the active matter decayed was unaffected 
either by throwing it down with a pre- 
cipitate, or by dissolving it in acids. | 

Rutherford showed also that the active 
matter can be removed from an object 
upon which it has been deposited purely 
mechanically. Ifa piece of platinum wire 
has been rendered highly radioactive bv 
exposing it for some time to the emanation 
from thorium, and is then rubbed with a 
piece of sand-paper, nearly all of the 
radioactive matter can be removed from 
the platinum. The sand-paper, in turn, 
becomes radioactive. 
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We know less about the properties of 
the radioactive matter deposited by the 
emanation from radium, since, as we have 
scen, this decays much more rapidly than 
the deposits from the emanation given off 
by salts of thorium. It has, however, 
been shown that the radioactive matter 
from radium differs at least in its solu- 
bility from the radioactive matter depos- 
ited from thorium. 

EMANATION X. 


The above facts suffice to show that in- 
duced radioactivity is caused by the de- 
posit upon the non-radioactive substance 
of a radioactive form of matter, which can 
be removed from the substance either me- 
chanically or chemically, and which has 
definite chemical and physical properties 
of its own. This radioactive deposit has 
been termed by Rutherford emanation X. 
Another name was given to it later, as we 
shall see. The amount of such radioactive 
matter that is deposited is very small. 
This is what we should expect, since we 
have learned that the amount of the em- 
anation itself, given off by the most active 
substances—-radium and actininum, is al- 
most infinitesimal. Rutherford points out 
that no matter how long a piece of metal 
is exposed to the emanation, the amount 
of radioactive inatter deposited is too small 
to be detected, even with the most refined 
chemical balance. ` 

Here is then another remarkable fact 
added to that long list of remarkable facta 
that have been brought to light as the re- 
sult of the discovery and study of radioac- 
tive phenomena. Certain radioactive sub- 
stances give off almost an infinitesimal 
quantity of a kind of matter which is 
analogous to a gas, and which has proper- 
ties literally undreamed of by men of 
science. This minute quantity of sub- 
stance manifests most of the radioactivity 
shown by the natural radioactive substance 
from which it came. It produces a chem- 
ical element helium as one of its decompo- 
sition products, and perhaps most re- 
markable of all is the amount of energy 
that it can give out in the form of heat. 
It was justly regarded as one of the most 
surprising facts known to science, when 
the Curies discovered that salts of radium 
themselves gave out heat energy in such 
quantity that a piece of radium would 
melt its own weight of ice every hour. 

This discovery dwindles into insignifi- 
cance in comparison with that made by 
Rutherford, that about three-fourths of 
this heat comes from something that ex- 
ists in the radium salt in relatively infini- 
tesimal quantity, and which is continu- 
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ally decaying and being manufactured by 
the radium—the emanation. It is per- 
haps no great cause for wonder that such 
a discovery should have raised questions 
even in connection with such a funda- 
mental generalization as that of the con- 
servation of energy. 

We now find that the emanation in 
decaying yields a product, which must 
exist in still smaller quantity than the 
emanation itself, and which has the power 
of rendering inactive substances on which 
it is deposited, strongly radioactive. This 
induced or excited radioactivity as it is 
termed, also undergoes decay, showing 
that the radioactive matter deposited by 
the emanation undergoes still further 
changes. 

Some of these changes have already 
been studied by Rutherford. 


FACTS THAT MUST BE TAKEN INTO AC- 
COUNT IN DEALING WITH THE DECAY 
OF INDUCED OR EXCITED RADIOAC- 
TIVITY. 


In studying the transformations that 
are undergone by the radioactive matter 
deposited by the emanation, let us first 
turn to the facts that have been brought 
to ight by Rutherford, and clearly stated 
by him in his Bakerian lecture before the 
Royal Society. 

To simplify the matter, we shall deal 
with the transformations in detail only in 
the case of radium. The induced radioac- 
tivity produced by radium undergoes de- 
cay, and at the same time gives off a, B, 
and y particles. If we measure the decay 
of the excited radioactivity by means of 
the a rays, we obtain a different result 
from that arrived at if we measure the 
decay by means of the B or y rays. In 
measuring the decay of the induced ra- 
dioactivity, a rod was exposed to the em- 
anation from the radium salt and became 
radioactive. If the rate of decay of the 
induced radioactivity was to be measured 
by means of the a rays, the rod was placed 
in the centre of the testing cylinder, a 
saturation voltage used, and the rate of 
leak through the gas between the walls of 
the cylinder and the rod measured. The 
current passed through the gas due to its 
partial ionization by the radioactive 
matter on the rod, and was measured by 
means of an electrometer. 

If the decay in the excited radioactivity 
was measured by means of the $ rays, an 
electroscope was employed. The rod was 
covered with a metal screen of sufficient 
thickness to cut off all the a rays, and was 
placed just beneath the electroscope. 

When the decay of the induced radioac- 
tivity was to be measured by means of the 
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y rays, the electroscope was placed on a 
thick piece of lead, and the rod beneath 
the sheet of lead. The lead plate would 
cut off both the a and 8 rays, and allow 
only the y rays to pass. 

The results that were obtained in the 
cuse of radium are the following: If the 
rod was exposed only a very short time, 
say a minute, to the radium emanation, 
the activity as measured by the a radia- 
tion decreased at first very rapidly, drop- 
ping to about one-half of its initial value 
in three minutes, and to about one-tenth 
of its initial value in fifteen minutes. 
Then, during a period of about half an 
hour there was very little decrease in the 
radioactivity, and after three or four 
hours the activity dropped to half-value in 
twenty-eight minutes. If the rod had been 
exposed for a long time to the radium 
emanation, some differences in the rate of 
decay manifested themselves. The in- 
duced activity did not drop off so rapidly 
at first, requiring about fifteen minutes 
to reach half-value. The decay then pro- 
gressed slowly, finally becoming almost 
zero, after about four hours dropping, 
however, to half-value in twenty-eight 
minutes. 7 

If the rate of the decay of the induced 
activity is measured by the 8 rays, quite 
different results are obtained. If the rod 
is exposed to the emanation only a very 
short time, say one minute, the ac- 
tivity is at first small, but rapidly in- 
creases, passing through a maximum in 
about a half-hour. After the maximum 
is reached the activity gradually decreases, 
after several hours falling, however, to 
half-value in twenty-eight minutes. 

If the rod has been exposed to the 
radium emanation for a long time, the ac- 


tivity as measured by the 8 radiations 


decays very differently. It does not in- 
crease at first and pass through a maxi- 
mum, but decreases very gradually with 
time from the very first. In this case, 


_where the rod has suffered expdsure to 


the emanation for a considerable time, the 
decay as measured by the 8 radiation after 
the first ten or fifteen minutes resembles 
the decay as measured by the a radiation. 


It will be remembered that the decay as 


measured by the a radiation diminishes 
very rapidly for the first fifteen minutes. 
This is not the case when the rate of decay 
ig measured by the 8 radiation. 

When the rate of decay is measured by 
the y radiation, results are found which 
are exactly similar to those obtained with 
the 8 radiations. This is just what we 
would expect from the relation that we 
have already learned exists between the 
8 and y rays. 
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INTERPRETATION OF THE ABOVE FACTS. 


The following interpretation of the 
above facts has been given by Rutherford: 
The rapid initial decrease in the radioac- 
tivity, as measured by the a rays, is due 
to a change taking place that gives rise to 
the a rays. This transformation takes 
place to the extent of fifty per cent in 
about three minutes. If we examine the 
activity as measured by the 8 rays during 
this period, we find the absence of any 
drop during this initial time. This shows 
that this first transformation, which takes 
place largely during the first three min- 
utes, does not give out B rays, otherwise 
the activity as measured by the 8 rays 
should decrease rapidly during this period. 

We will term the active matter deposited 
by the emanation, not emanation X, as we — 
have hitherto done, but radium A. Ra- 
dium A gives out a particles only, and 
quickly undergoes a transformation into 
Radium B. 

A study of the rate of decay as meas- 
ured by a, 8 and y rays, leads to the con- 
clusion that a second transformation goes 
on, in which no radiation is given out. 
This second change, in which radium B 
passes over into Radium C, takes place 
to the extent of about fifty per cent in 
twenty minutes. 

We have seen that after radium A has 
been removed several hours from the em- 
anation, the decay of the activity as meas- 
ured by the a, B or y rays is very rapid, 
falling to half-value in twenty-eight min- 
utes. Since the same result is obtained, 
regardless of the nature of the radiation 
employed, we must conclude that the 
change that is going on during this period 
must be accompanied by all three kinds of 
radiations, a, B and y. We thus have ra- 
dium C passing over into radium D, giv- 
ing out a, B, and y radiations during the 
transformation. 

Rutherford thinks he has detected a 
still further transformation of radium D 
into radium E, B rays being given out. 
Radium E gives off a particles and passes 
over into something the nature of which 
is as yet entirely unknown. Whether 
further transformations exist, or can be 
followed, remains to be seen. | 

In a manner similar to the above, it has 
been made highly probable that the emana- 
tion from thorium gives rise to a radioac- 
tive deposit—thorium A, which under- 
goes two transformations, at least, giving 
thorium B and thorium C. 

Uranium does not yield an emanation, 
but uranium X apparently breaks down 
at once into the final product. 

Actinium yields an emanation, which 
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decomposes in at least three stages, giving 
actinium A, B and C. 

The chemical nature of such products 
as those just described is entirely un- 
known, and will remain so until they can 
be obtained in sufficient quantity to be 
studied at least by the more refined chem- 
ical methods. 


CHAPTER XV. 


PRODUCTION OF RADIOACTIVE MATTER. 


CONTINUOUS FORMATION OF RADIOACTIVE 
MATTER IN URANIUM. 


We have learned that thorium and 
radium from which the emanation has 
been removed, have lost most of their 
radioactivity. We have seen that the 
emanation loses its activity, but what is 
more important in the present connection, 
the de-emanated substance regains its 
radioactivity on standing. Further, when 
all the emanation has been driven out 
from a radioactive substance and the de- 
emanated substance has regained its 
radioactivity on standing for a time, more 
of the emanation can then be removed 
from this same substance. 

These facts can best be interpreted by 
assuming that some change is continuously 
going on in the radioactive substances, 
which gives rise to the emanation, and 
restores the radioactivity. 

In connection with the changes taking 
place in radioactive substances a most im- 
portant discovery was made in 1900 by 
Sir William Crookes. He found that a 
very active constituent could be separated 
from uranium by chemical means, and 
that the remaining uranium was not 
radioactive. 

If to a solution of a uranium salt a 
solution of ammonium carbonate is 
added, the uranium is precipitated. If an 
excess of the ammonium carbonate is 
added the precipitate dissolves in this 
reagent. There, however, remains a 
small residue that does not dissolve when 
an excess of ammonium carbonate is 
added. This residue can readily be 
filtered off from the solution, and was 
found to be highly radioactive, as com- 
pared with uranium itself. This residue 
was called by Crookes, uranium X and 
written UrX. 


RECOVERY OF ACTIVITY BY URANIUM, AND 
DECAY OF ACTIVITY IN URANIUM X. 


The uranium from which the uranium 
X was thus separated, was left less radio- 
active. If this uranium was laid aside 
for a time, it was found to regain its 
original radioactivity again. 

The uranium X, on the other hand, 
gradually became less active, until after 
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about twenty-two days its radioactivity 
was only half as intense as when it was 
first precipitated. 

The rate at which uranium X loses its 
activity has been carefully studied, and 
the curve expressing the decay of the 
activity with time has been plotted. 
Similarly, the curve expressing the rate 
at which the uranium, from which the 
uranium X has been separated, regains 
its activity, has been plotted. These 
curves show that the uranium X loses its 
radioactivity just as rapidly as the 
uranium regains its activity. In a word, 
that in ordinary uranium we have 
uranium X undergoing decay at just the 
same rate that it is being formed, and 
the condition that exists is one of 
equilibrium between these two opposite 
processes. 

The rate at which uranium recovers its 
radioactivity has been found to be entirely 
independent of the conditions to which 
it is subjected. 

The rate at which uranium X loses its 
activity has also been found to be entirely 
independent of all conditions both 
physical and chemical. It is unaffected 
by the state of aggregation of the radio- 
active matter, by the presence of any 
chemical reagent, and what is more sur- 
prising, by the temperature to which it 
is subjected. As Rutherford points out, 
such processes taking place in radioactive 
substances are, thus, fundamentally dif- 
ferent from any known chemical re- 
actions, which are affected by changes in 
many conditions, and especially by 
changes in temperature. 

We can now see why the radioactivity 
of uranium is constant. It represents, as 
mentioned above, an equilibrium between 
the two opposite processes—the continual 
production of the radioactive uranium X 
at a constant rate, unaffected by any 
change of conditions; and the continual 
decay of the activity of the uranium X 
at a constant rate, also independent of all 
conditions. As both of these processes go 
on at a constant rate, the equilibrium be- 
tween the two represents a condition 
where there is a constant amount of 
uranium X in the uranium, and, hence, a 
constant radioactivity. 


RADIATION FROM URANIUM X. 


One other matter of importance and 
interest should be mentioned before 
leaving the discussion of radium X. 

One peculiarity in connection with the 
radioactivity of uranium has already been 
pointed out. It does not give off an 
emanation. 

The radiation from uranium X consists 
of B rays. These, as will be remembered, 
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consist of negative charges of electricity 
shot off with a velocity nearly equal to 
that of light, and contain no matter what- 
soever. In a word, they are cathode rays. 
The radiation from uranium X contains 
then, no matter, but only electrical 
energy. 

The recognition of this fact is a 
matter of the very greatest importance in 
connection with the study of the relations 
between uranium and uranium X. It 
will be remembered that the 8 particles 
affect a photographic plate to a much 
greater extent than the a particles, 


In order to determine the loss of 
activity in the uranium from which 
uranium X has been separated, we must 
use the photographic method. We must 
also employ this same method for measur- 
ing the activity of uranium X. 

The clectrical method would give en- 
tirely erroneous results when applied to — 
this problem, as Rutherford and Soddy 
pointed out. In the first place, it would 
not detect at all the true intensity of the 
radiation from uranium X, since, as we 
have seen, the 8 rays have very little power 
to ionize a gas. Again, it would show 
about the same activity in uranium after 
uranium X had been separated as before 
the separation had been effected, since 
uranium continues to give off a particles 
after it is freed from uranium X to just 
about the same extent as before. And 
we have learned that it is the a particles 
that have most of the power to ionize a 
gas—the 8 and y rays together having 
this power only to one per cent of that 
possessed by the a particles. 

The facts just pointed out in connec- 
tion with the radiations given off by 
uranium, on the one hand, and uranium 
X, on the other, are of prime importance 
in determining the radioactive products 
that are formed from uranium. In addi- 
tion to uranium X which gives off 8 par- 
ticles, being formed from uranium, there 
must also be formed another radioactive 
product which sends off a particles. 

As we have just seen, uranium X or 
the active constituent. which gives out £ 
rays, has been separated from uranium; 
but the other active product which gives 
out the a radiations has not yet been 
separated from salts of uranium by any 
means that have been employed. 

(To be continued.) 


New York Electrical Society. 

The revised and amended constitution 
and by-laws and list of members of the 
New York Electrical Society is ready for 
distribution. The society has prepared 
a notable list of subjects for meetings for 
the season of 1905-1906. These include the 
following papers: “Electrical Reactione of 
Gases,” Peter Cooper Hewitt; “Ether 
Telegraphy,” William Marconi; “News, 
Newspapers and the Telegraphic Art,” 
Melville E. Stone; “Two Thousand Years 
of the Steam Turbine,” C. G. Curtis; 
“The Place of the Electric Vehicle in 
Automobilism,” Robert McAllister Lloyd ; 
“The Single-Phase Railway,” C. F. Scott. 
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North Mountain Power Company’s Plant. 


An Interesting Installation in Trinity County, California. 


MONG the power-transmission sys- 
tems of the Pacific coast, that 
have been constructed with an eye 

to the future rather than the present needs 

of the communities which they serve, one 
of the most interesting is that of the North 

Mountain Power Company. 

This plant is located in the central 
part of Trinity county, California, two 
miles below the town of Junction City, 
where Cañon creek, from which the water 


JTF 
LL Yi 


? ai 
CER ea 
eo 


feet. All material, cement and machin- 
ery were hauled in over fifty miles of 
the severest mountain roads, across three 
distinct divides or summits, viz.: Trinity 
mountain, Brown’s mountain and Oregon 
mountain. It required eighteen to twenty 
animals to pull each of the larger pieces, 
weighing 18,000 pounds, up the grades, 
and when mud was encountered it was 
necessary to hitch eighteen animals to the 
fall of a block and tackle fitted with steel 
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some snow remains throughout the year. 
The higher parts of this basin are in the 
nature of an immense amphitheatre, lying 
on a flank of Thomson peak, which is a 
characteristic feature of all elevated gla- 
ciated topography. And, as is so often 
the case, the converging and descending 
glaciers have scooped out immense holes 
with almost perpendicular sides, which 
now form the beds of two lakes. These 
have been utilized as storage reservoirs. 


NORTH MOUNTAIN POWER COMPANY, TRINITY, CAL. 1—SWITCHBOARD IN PowEr-House. 2—Two 750-KILOWATT BULLOCK ALTERNATORS. 3— W ATER- 
WHEEL HOUSINGS, GENERATORS AND SWITCHBOARD. 4—OIL-FILLED, WATER-COOLED, 800 K. V. A. BULLOCK TRANSFORMERS IN TRANSFORMER HOUSE. 


used for power is obtained, flows into the 
Trinity river. 

Weaverville, the county seat, is twelve 
miles distant by road. The nearest rail- 
road point is Redding on the “Shasta 
Route” of the Southern Pacific Railroad. 
Humboldt bay, on the Pacific ocean, with 
Eureka, the chief coast city of northern 
California, lies almost due west, distant 
fifty-nine miles in a straight line. 

The altitude of the plant is about 1,400 


cables. Despite these difficulties, how- 
ever, no mishap occurred to any of the 
machinery. 

WATERSHED. 

The water used at the plant is diverted 
from Cañon creek, which has a drainage 
area of fifty-two square miles above the 
diverting dam. The upper part of the 
basin is a rugged, glaciated granite coun- 
try, extending up to an altitude of from 
9,000 to 10,000 feet above sea level, where 


Part of the watershed is heavily tim- 
bered, and lies within the boundaries of 
a government forest reserve. This will 
ensure the preservation of the forests, 
which are so effective in steadying the 
run-off. 

The average annual rainfall for the last 
thirty-three years at Weaverville, twelve 
miles from the plant, has been 42.50 
inches. At the higher levels of the water- 
shed the precipitation is much greater, 
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but no records are available for that 
region, because the country is absolutely 
uninhabited and without even trails, ex- 
cept for the one to the above-mentioned 
lakes. 

DITCH SYSTEM. 


The dam is small, and serves merely 
for diverting the water. It is of the 
usual rock-filled crib form, which has been 
the type used for many years in mining 
operations on the Pacific coast. 

The ditch system consists of alternating 
sections of ditch, flumes and one tunnel. 
Part of the ditch is cut in solid rock, 
but the most of it is dug in the side-hill 
soil, which stands well and puddles well. 

The flumes are nineteen in number and 
vary in length from thirty to 1,200 feet. 
Those immediately below the dam are laid 
upon a solid bedrock bench and equipped 
with adequate spill-wavs, waste-gates and 
sand-boxes. The total length of the flumes 
is 5,250 feet. 

A tunnel 1,821 feet long has been 
driven to replace a temporary flume which 
was unavoidably built upon treacherous, 
sliding ground. This tunnel is heavily 
timbered throughout its entire length, and 
tightly lagged, except where the rock is 
unusually hard. The dimensions of the 
main tunnel are four feet nine inches by 
five feet ten inches in the clear. The 
total length of the ditch, flumes and tun- 
nel is seven and one-quarter miles. The 
average grade of all is 0.00184, or 9.73 
feet per mile., The ditch is provided with 
waste-gates and sand-boxes at suitable 
locations. The capacity of the ditch is 
eighty cubic feet per second, which is 
sufficient to operate at full load three units 
like the two which are now installed. 

Near its lower end the ditch passes 
through a gap in the narrow ridge sepa- 
rating Canon creck from Trinity river, 
and terminates in a forebav on the river 
side of the divide. Thus is secured a head 
due not only to the fall in Canon creek 
in the seven miles through which the 
creek and ditch parallel each other, but 
also to the additional fall in a further 
course of two miles to the creek’s junc- 
tion with the Trinity river, and to the 
added fall in two miles of the river’s 
course between the junction and the plant. 

A telephone line extends from the 
power-house along the entire course of 
the ditch to the head dam. Instruments 
are placed in the station, the forebay 
tenders cabin, the head-gate tenders 
house, and at several other points along 
the line. Portable telephones can be read- 
ily connected at any point, and, as a re- 
sult, any place along the ditch can have 
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prompt communication with the power- 
house. 

The forebay is excavated out of the 
solid rock of the hillside, ten feet deep, 
fourteen feet wide and sixty feet long. 
The ditch is provided with a gate at its 
entrance to the forebay, and the latter 
contains a gate and grizzly at the intake 
of each of the two penstocks. Provision 
has been made for a third penstock when 
a third unit shall become necessary in the 
plant. Suitable trash-racks are provided 
just above the forebay. 


THE PENSTOCKS. 

The penstocks, two in number, are each 
1,165 feet long. Under a total head of 
604 feet there is an effective head of 600 
feet, or working pressure of 260 pounds 
per square inch. ` 

There is one complete independent pen- 
stock for cach of the two units. Each 
consists of a line of thirty-six-inch and 
twenty-eight-inch, and at the lower end 
two lines of eighteen-inch, all riveted 
steel pipe of various gauges, according 
to its position in the lìne. At the Y’s or 
points where the single twenty-eight-inch 
pipe branches into two eighteen-inch lines, 
the penstocks are enclosed and anchored 
in a massive block of masonry laid up 
with imported Portland cement mortar. 
At their lower ends, just before entering 
the power-house, they are secured by a 
similar form of construction, and at va- 
rious points they are held by bands and 
anchor bolts leaded and sulphured into the 
bedrock. Throughout their entire length 
they are laid in trenches and covered by 
back-filling, except at their lower ends 
where the profile of the hill is such that 
it was best to lay each in a separate tun- 
nel. After completing and testing the 
penstocks, the tunnels were walled up and 
back-filled. 

The penstocks are each provided with 
an eighteen-inch stand-pipe just outside 
the forebay walls to allow air to enter 
when the forebay gates are closed, and 
thus prevent collapse of the pipe. They 
are also provided with air-valves and man- 
holes at suitable points. 

BUILDINGS. 

The plant proper consists of (1) the 
power-house, (2) the transformer house 
and (3) the high-tension switchhouse. In 
addition there are (4) the shop, (5) the 
operators dwelling and (6) the stable. 
At the forebay is the forebay tender’s 
cabin and at the dam is a house for the 
tender of the head-gates. 

POWER-HOUSE. 

Each of the two hydraulic units con- 

sists of a pair of forty-four-inch Pelton 
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wheels under one shect steel housing, pro- 
vided with ring-oiling, self-aligning bear- 
ings, coupled to the generator through 
flexible leather link couplings. The noz- 
zles are of the deflecting type. With the 
largest tips in service the wheels are 
capable of driving the generators at 
twenty-five per cent overload. 

The wheels ere controlled by. type “F” 
Lombard governors, using oil. The press- 
ure and vacuum are maintained by oil 
pumps, belt-driven from the wheel shafts. 
The governors are not fitted with any 
form of switchboard speed control, but a 
single operator has no difficulty in syn- 
chronizing a generator under the load 
conditions which exist in the plant. 

The tail-race is six and one-half feet 
wide and excavated for 280 feet through 
bedrock to the Trinity river. 

The generators, two in number, are 
of the Bullock type, furnished by Allis- 
Chalmers Company, of Milwaukee, they 
being three-phase, 750-kilowatt, 500 revo- 
lutions per minute, 2,200 volts, twenty- 
five cycles, revolving field, six-pole. 

Two Bullock exciters, 125 volts, forty- 
five kilowatts, “00 revolutions per minute, 
are driven by belts from the generators. 
The switchboards are of marble and have 
Wagner instruments. 

The power-house, thirty-six by fifty- 
one fect, is built of concrete made up with 
sand and gravel taken from the river 
bars a few rods from the site of the plant, 
and with imported Portland cement. A 
special bay or aleove has been provided 
to give ample space behind the switch- 
board. The reof is of corrugated iron 
supported on steel trusses. 

A “Cyclops” hand-operated crane spans 
the main part of the building and is fitted | 
with a 20,000 pound “Triplex” block. 
This easily handles the heaviest piece of 
machinery. 

The leads between the generators, ex- 
citers and switchboard are lead-covered 
cables laid in conduits within the concrete 
and cement floor. 


TRANSFORMER HOUSE. 


The transformer house is thirteen feet 
by fifty-one feet six inches, and also built 
of concrete. It is fifty feet distant from 
the power-house. It contains seven step- 
up transformers, viz.: two banks of three 
each and one in reserve. They are of Bul- 
lock make, 300-kilovolt-ampere, water- 
cooled, oi]-insulated, 2,200/19,050 volts, 
twenty-five cycles. Each bank is located 
in a separate room, and the seventh or 
spare transformer is in a third room. 
They stand upon rollers, which in turn 
rest upon T-rails set into concrete piers. 
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The spaces between the piers are filled 
with gravel and provided with subdrain- 
age, so as to allow any oil to rapidly es- 
cape in case of leakage or accident. The 
water piping is connected up with unions 
and so arranged that every transformer 
is interchangeable with every other one, 
as far as water and electric connections 
are concerned. 

A track runs the entire length of the 
building and at such an elevation that the 
floor of a car is at the same height as the 
rails which are imbedded in the concrete 
piers. Thus any transformer can be 
quickly rolled out upon the car, removed 
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high-voltage side, with ungrounded neu- 
tral. - 

THE HIGH-TENSION SWITCH-HOUSE. 

The high-tension switch-house is six- 
teen feet by thirty-six feet; a frame struc- 
ture covered with corrugated iron; twenty 
feet distant from the transformer house. 

In it are two banks of “M-T” single- 
throw air-break switches, and General 
Electric alternating-current multiplex 
lightning arresters, connected up for the 
three-phase circuit. 

POLE LINE. 


The pole line extends almost due west 
from the plant to the substation in Eu- 
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avoidable. It is a “thorough” transmis- 
sion, so to speak, there being no taps on 
the line anywhere between the plant and 
the substation at Eureka. The line is 
a single circuit, three-phase, averaging 
thirty-five poles to the mile. The poles 
are redwood at the western end; in the 
inaccessible stretches the native red fir 
was the only wood available. The in- 
sulators are Locke two-piece single petti- 
coat porcelain, eight and one-half inches 
in diameter. In the fog-belt a larger in- 
sulator of similar design is used. The 
pins are sun-dried eucalyptus, oiled, one 
and one-half inches diameter. 


5—SEcTION OF DITCH THROUGH WHICH WATER Is DIVERTED TO THE PLANT OF THE NORTH MOUNTAIN POWER COMPANY. 6—GENERAL VIEW 


OF THE TRINITY RIVER PLANT. 


OVER Sixty MILES oF COUNTRY ROAD FROM NEAREST RAILROAD STATION. 


and another reconnected in its place in 
case of accident. 

The penstocks are each tapped in the 
power-house, and after passing through 
shut-off and throttling valves under the 
control of the operator, water is deliv- 
ered into a cylindrical steel tank, thirty- 
six inches diameter by twenty-four feet 
long. This storage tank is set upon a lit- 
tle knoll about twenty feet above the level 
of the transformers. From this tank the 
water circulates through the cooling coils 
of the transformers by gravity. 

The transformers are connected in delta 
on the low-voltage side, and in Y on the 


reka. The length is sixty-five miles. Of 
this, fifty-five miles are over a severely 
rugged mountainous country; the altitude 
of the plant is only 1,480 feet, and Eu- 
reka is at sea-level, but the line passes 
over several summits ranging from 4,500 
to 5,500 feet in altitude.: Fifty miles of 
its length lie in a heavily timbered coun- 
try, requiring a tremendous amount of 
clearing, the trees ranging from two feet 
to four feet in diameter. It was neces- 
sary to construct a trail nearly the entire 
length of the line. The route deviates 
from a straight line only slightly and 
only where the topography made it un- 
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The spread of wires on the standard 
length spans is forty inches; the wire is 
No. 4 copper, except on some long spans 
where stranded cable is used. 

The length of spans varies from fifty 
to 1,400 feet, according to the conditions 
and topography of the country. 

The telephone circuit is No. 10 B. B. 
galvanized wire, carried on glass insu- 
lators. 

The potential at present used on the 
line is thirty kilovolts. 

n TELEPHONES. | 

Telephones made by the Stromberg- 
Carlson Telephone Manufacturing Com- 
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pany are connected to the line at several 
of the cabins which have been built for 
the accommodation of the patrolmen, and 
at frequent intervals are “pole-boxes,” 
consisting of a magneto generator and bat- 
teries into which the patrolmen plug their 
pocket sets and thus have long-distance, 
loud-talking instruments. 
SUBSTATION AT EUREKA. 

The substaticn at Eureka includes an 
auxiliary steam plant as follows: two Bab- 
cock & Wilcox water-tube boilers fitted with 
Peabody patent oil-burning furnaces and 
a duplicate oil-pumping system; Goubert 
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this jackshaft by a jaw clutch, and so 
driven by the engine. This permits of 
carrying the load by steam when neces- 
sary to shut down the transmission line 
for repairs. The engine is fitted with a 
switchboard speed-control device. The 
clutch has a synchronism indicator in the 
nature of a lamp, so that the engine may 
be connected to the rotary while it is run- 
ning at full speed on the power trans- 
mitted from the Trinity river plant. 

For the rotary converter there are three 
Bullock transformers, 190-kilowatt, water- 
cooled, twenty-five-cycle, 30,000/352 volts. 
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000 barrels, has been built near the sub- 
station, and is connected to a dock on 
Humboldt bay by a pipe line. 

The substation is thirty-one feet by 128 
feet, built in the marsh on the water-front 
of Eureka. Heavy concrete foundations 
rest on redwood piles, cut off below low- 
tide level. 

LOAD. 


The load at present consists chiefly of 
lights in the city of Eureka. Some mo- 
tors are already connected to the circuits, 
and the motor load is being rapidly de- 
veloped. Local transmission lines are being 
constructed about the shores of Humboldt 
bay, and in a very short time the com- 
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auxiliary feed-water heater; Wheeler 
“Admiralty” surface condenser, with self- 
contained, steam-driven air and circulat- 
ing pumps, cooling water being taken 
from Humboldt bay, and a McIntosh & 
Seymour tandem-compound engine of 
nominal rating of 700 indicated horse- 
power. A jackshaft running at 500 revo- 
lutions per minute is connected to the en- 
gine by rope-drive. A Bullock rotary con- 
verter, 500-kilowatt, 500 revolutions per 
minute, six-pole, twenty-five-cycle, 550- 
volt, is arranged for direct-connection to 
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For stepping down for the local distribut- 
ing system are three General Electric 
transformers, 400 kilowatts water-cooled. 

For furnishing power to the sixty-cycle 
incandescent ard arc-lighting circuits of 
the city of Eureka, a three-phase, sixty- 
cycle generator is driven by the rotary 
acting as a synchronous motor. 

The substation is fitted with switch- 
boards and high-tension switches suitable 
for handling this equipment. 

A fuel oil-tank fifty-four feet in diam- 
eter by twenty-five feet deep, holding 10,- 


pany will be supplying power to the local 
companies in Kureka’s suburbs, not only 
for light, but for motors in the various 
industries of that rapidly developing re- 
gion. 


<. 

The market for copper is exceedingly 
strong, and for some time past has been 
growing stronger daily. Between No- 
vember 25 and December 15 electrolytic 
wire bars advanced from seventeen and 
one-half cents to nineteen cents. Intrinsic 
conditions warrant the expectation of 
market strength for months to come.— 
Copper Gossip. 
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EFFICIENCIES.' 
BY JAMES SWINBURNE. 


The title of this address is put in the 
plural to prevent any misunderstanding 
as to its nature. Efficiency is, I believe, 
a catchword in party politics, and is there- 


fore largely employed in connection with 


people who have no real output at all. 
This address, on the contrary, is concerned 
with real questions. The term “efficiency” 
is used by serious people to denote the 
rate of the useful part of the energy or 
power obtained, to the energy or power 
put in. There is another aspect of the 
question, and the term “efficiency” may be 
stretched to cover questions of money. For 
instance, if in a bargain you get fifteen 
shillings worth of goods for £1 the pur- 
chase may be said to have an efficiency 
of seventy-five per cent. But in cases of 
this sort it is not quite usual for a bar- 
gain to have an efficiency of more than 
100 per cent from each point of view. 
This is because, in the case of a well con- 
ducted bargain, each of the parties, to 
use a legal word, gives what he prefers to 
part with for what he wants more; so that 
both are satisfied. But the seller may take 
another view; he may have bought an 
article for fifteen shillings and sold it 
for £1. In that case he apparently makes 
five shillings, and it might be called thirty- 
three per cent of the cost price or twenty- 
five per cent on the selling price. The 
term “efficiency” is not applied to such 
cases, because “efficiency” is employed in 
cases where there is a partial loss, to show 
how much has not been lost. Cases of 
profit would be cases of efficiencies of over 
100 per cent. A trader who looked upon 
buying at fifteen shillings and selling at 
£1 as making a profit of thirty-three per 
cent would really be deceiving himself, 
because in such cases it is not really a 
question of how much is made over and 
above the apparent purchase price, but of 
what profit is made per annum on his 
trade capital. Into this question all sorts 
of considerations enter that do not appear 
in the statement of simply buying and sell- 
ing. If he is merely a trader who buys 
and sells he has to pay rent, incurs bad 
debts, loses stock through depreciation 
and other causes, and has to give his time 
to the work. He also may have to spend 
a good deal on advertising. 

Another simple case is that of manufac- 
turing. If an engine builder, for example, 
spends £1,000 on wages paid to men who 
have made an engine, and £1,000 for ma- 
"4 Abstract of an address delivered November 24 to the 
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terial, and sells an engine for £3,000, it 
is commonly said that he has no business 
with the odd £1,000; either he is said to 
have overcharged his customer £1,000, or 
he has robbed the workmen of £1,000, 
as it was their work that made the engine. 
Both these notions arise from ignorance; 
and this ignorance, like all other kinds of 
ignorance, does a great deal of harm. 
The argument that all the money paid 
to manufacturers should go to workmen 
who actually make the goods is always em- 
ployed by the agitators who live by stirring 
up the passions, and flattering the weak- 
ness of their victims. It may seem strange 
to bring forward such questions in an ad- 
dress to electrical enginecrs; but I want 
to urge the importance of looking at things 
from a money point of view, because all 
engineering is a question of money; and 
I want to bring some money questions as 
well as energy and power questions before 
you to-night. 

In making any bargains with Nature, 
we always lose in a sense; and we are 
so accustomed to it that we take it 
quite contentedly, and merely try to 
lose as little as possible in the transac- 
tion. As I said before, the relation of 
what we do not lose to the whole is termed 
the “efficiency.” In dealing with our fel- 
low men we always hope to make a profit, 
and we sometimes do. In such a case it 
might be correct to talk of an efficiency 
of over 100 per cent, but it would be un- 
usual. It might be still more unusual to 
say a bankruptcy which resulted in a pay- 
ment of six shillings eightpence on the £ 
was a transaction with an efficiency of 
thirty-three and one-third per cent. But 
there would be enough justification for 
such a proceeding to enable me to discuss 
some aspects, even of electrical commerce, 
under the head of “efficiency.” 

Heat includes what is called sensible 
heat, or heat that makes things hot; latent 
heat, such as the heat that disappears 
when ice is melted or water vaporized 
at constant temperature, and chemical 
energy. I must tell you that it is not 
orthodox to call chemical energy heat; 
and you will not find any such treatment 
of the subject in books on thermodynamics. 
At present I believe I am alone in classing 
chemical energy or defining heat so as to 
include chemical energy; but the treat- 


‘ment of chemical energy in chemical 


thermodynamics is quite consistent with 
my definition, so I may use it provided I 


give you due warning of any heterodoxy. 


I think that it is not realized that chem- 
ical energy is necessarily low-grade energy, 
only partially convertible into work. This 
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involves the idea of chemical temperature 
which may be important in chemistry in 
discussing the way any given possible re- 
action will go; but we are not concerned 
with that here. It will be said that the 
coal is cold when it is put into the fur- 
nace, as cold as the air in fact; so that if 
this idea is right none of the chemical 
energy is available. But I must give some 
idea of what I mean by chemical tempera- 
ture. If carbon and oxygen are heated to 
a high enough temperature you get a state 
in which, on the least fall of temperature, 
the carbon and oxygen combine and give 
out sensible heat at that temperature, un- 
der the other circumstances that obtain. 
The least increase of temperature, how- 
ever, causes the carbon and oxygen to sepa- 
rate again, absorbing sensible heat. At this 
temperature, therefore, under the pressure 
and quantitative relations of the carbon, 
oxygen and carbon monoxide, sensible heat 
and chemical energy are interchangeable. 
This temperature may be called the chem- 
ical temperature of the energy of carbon 
and oxygen. I need not trouble you with 
discussions as to whether the energy is 
really in the carbon or the oxygen or the 
ether, or as to the effect of pressure and 
proportions of carbon, oxygen and mon- 
oxide on the reaction. I merely want to 
give you a broad idea of carbon as having 
or controlling chemical energy, or heat 
with a corresponding “chemical tempera- 
ture” of the order of 3,000 degrees centi- 
grade or more. If the burning coal, con- 
taining, of course, other constituents, such 
as hydrocarbons with other chemical tem- 
peratures, could hand over their heat at 
3,000 degrees centigrade, nearly all of it 
would be available. As the heat is finally 
rejected at condenser temperature of 100 
degrees or so, 3,000—100/3,000, or about 
ninety-seven per cent of it would be avail- 
able. But the boiler takes it up at under 
500 degrees centigrade absolute, so that 
five-sixths is degraded or rendered un- 
available right off. 

It might be supposed that there is enor- 
mous room for improvement in the steam 
engine. An efficiency diagram looks as 
if all the loss is due to the engine which 
gets sixty-eight per cent and only gives 
out seven per cent, but we must not be 
hard upon the engine. It is turning out 
work, or high-grade energy, and it is re- 
ceiving heat, or low-grade energy. This 
engine is probably taking in steam at 
about 450 degrees centigrade absolute, and 
rejecting it at about 375 degrees centi- 
grade absolute, so as it could, if perfect, 
only turn out 68 X 75 — 450 = 11.3; 
so it is not really doing so badly. The 
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real loss is between the fuel and the boiler, 
and it is not loss of energy, but loes of 
availability. Though the chemical is low- 
grade energy, it has such a high chemical 
temperature that ninety-seven per cent is 
theoretically available; but we can not run 
a boiler and engine between 3,000 degrees 
centigrade and 4,000 degrees centigrade. 
Engineers are always trying to improve 
the results by using higher and higher 
temperatures; but as you can not use the 
pressures that would then correspond with 
saturated steam you can only superheat. 
This does not mean that most of the heat 
is taken in at the high temperature, and 
the resulting gain is chiefly due to such 
things as reduction of cylinder condensa- 
tion. There are great practical difficulties 
in reducing the lower temperature. The 
condenser reduces it to about 100 degrees 
centigrade or 373 degrees centigrade abso- 
lute; but even then the steam is not 
completely expanded, and blows into the 
condenser under pressure. The efficiency 
has been raised more recently by reducing 
the lower temperature limit by means of 
sulphur dioxide. I do not know who was 
first to propose this. Rayleigh suggested 
it as early as 1876. It is being put in 
practice now in Germany. 

Alt this stage I would like to say that 
this is given as an address in my own 
name, because I was asked to give an ad- 
dress. If it had been a paper, Mr. Walter 
Claypoole, lecturer on electric lighting and 
power distribution at Croydon Central 
Polytechnic, would have been joint author 
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Losses ON METROPOLITAN ELECTRIC SUPPLY 
COMPANIES SYSTEM. 
nominally, as well as in reality. I am in- 
debted to him for all the hard work. 
The right-hand part of the accompany- 
ing diagram illustrates the yearly losses in 
the Metropolitan system, supplying several 
London areas from Willesden. I am in- 
debted to Mr. Highfield for the figures. It 
will be seen that the transformers are 
very efħicient, and when they can be cut 
out at light load so that the transformers 
in use are always well loaded, the efficiency 
can be made very high. The diagram is 
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also a little deceptive, because it takes no 
notice of the time at which the energy is 
wasted. Energy wasted at the time of sta- 
tion full load is serious, because if it were 
not wasted it might be sold, or else the 
station might be a little smaller in propor- 
tion. But most of the waste in trans- 
formers is at light loads, and it coste very 
little extra to generate extra power at 
times of light load, for it coste nothing 
extra in capital, superintendence or labor, 
and it does not cost much in coal, for the 
boilers have to be kept hot, and some en- 
gines have to be kept running in any case. 
These points have to be borne in mind in 
considering the meaning of such diagrams. 
It will be seen that there is a loss of six 
per cent in “station losses,” only two per 
cent feeder losses to substations and thir- 
teen per cent conversion losses and light- 
ing of the substations. 

These are for the year. They alter 
from time to time, so the wastes are shown 
black to the left for three representative 
times. Thus the station losses are seven 
per cent at noon, four per cent at top 
load and twenty per cent at three in the 
morning, and so on. This is because the 
losses do not vary in proportion to the 
loads. Through the various sources of 
waste energy the final result is that there 
is twenty-one per cent loss at noon, 
or seventy-nine per cent efficiency, and 
seventy-four per cent efficiency at 6 P. M., 
and up to sixty-five per cent at 3 a. M., 
which is astonishingly good when the sys- 
tem is considered. 

If a station is run by a town the ac- 
counts must be kept by an absurd system. 
Towns are generally concerned with such 
things as sewage systems, in which there 
is no profit and loss account. The town 
may not treat its sewage system as a per- 
manent asset at all. It has to borrow 
money to put down its sewage system, 
say £100,000 at three per cent. Then it 
has to pay £3,000 a year interest. But 
that is not all—it has to pay back the 
whole of the £100,000 in a certain number 
of years. To do this it has to provide out 
of the rates a sinking fund, such that in 
the prescribed term of years the whole of 
the debt is paid off. The town then has 
a sewage system to the good, which has 
been paid for over many years out of the 
rates. The town, therefore, does not save 
money like the private individual and then 
buy what it can afford. I do not think 
it would be allowed to do such a rational 
thing; it has to borrow money for every- 
thing and pay it back over a term of years. 
The length of the term has no reference 
whatever to the nature of the work done, 
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as the work is not in any way security for 
the loan; the local rates are the security. 
There is an epidemic of outcry just now 
about municipal indebtedness, but it is 
apt to give a totally wrong impression to 
the average reader, as he does not realize 
that municipalities must be in debt, owing 
to the way these things are arranged. For 
a private individual always to be in debt 
would be bad; for a town it is another 
matter; the only question is how much 
the town ought to be in debt. The nation 
itself does business in the same sort of 
way; it has no ready money, and when 
anything has to be done it borrows. But 
local authorities are now taking up such 
businesses as electric supply and tramways, 
which have profit and loss sides; but they 
are obliged to work the businesses on the 
same lines as town improvements, which is 
absurd. A municipal electric light scheme 
is thus worked under absurd difficulties. 
It is like a public company that has a 
negative capital—that is to say, all its 
money is borrowed. The shareholders are 
the ratepayers. They hold shares depend- 
ing on the rate assessments. The divi- 
dends are generally negative. All the 
shareholders are so by compulsion if they 
live in the place. The only thing they can 
do if they do not want to be shareholders 


in such undertakings is to move off to 


another town ; but then they become share- 
holders in another set of ventures. I 
believe the only way to avoid being share- 
holders in these compulsory undertakings 
is to live in a barge on a canal. Be this 
as it may, the undertaking, though a 
profit and loss concern, must keep its ac- 
counts on the same principle as if it were 
a sewagesystem. To begin with, the town 
may only borrow enough money to put 
down the plant. This has to be paid off, 
as already explained, by the sinking fund, 
which returns all the borrowed money, in 
say twenty years. The plant may last 
ten years, or it may last fifty years; that 
has nothing to do with the case. If the 
plant lasted twenty years and then went 
into powder, like Holmes’s “one-hoss shay,” 
the sinking fund would correspond with 
correct depreciation. If it lasts less, some- 
thing more should be allowed, and less 
should be written off for the parts that 
will last longer. This right depreciation 
to be allowed in municipal works is 
a burning question between the ad- 
vocates of municipal trading and its 
opponents. Again, a private concern 
would start business with enough capital 
to put down the station, and to run it at 
a loss for a year or two until it turned 
the corner. The municipality may not 
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do anything as sensible as that; it may 
only borrow money enough to put down 
the station, and the first few years’ losses 
must be paid for out of the rates for 
these years. This sometimes excites the 
ratepayers. Almost any business has to be 
run at a loss at first, and enough capital is 
provided to meet the deficit, and when the 
business pays it ought to pay on the whole 
capital. No one would think of starting, 
say a works, with no working capital at all, 
and distributing a negative dividend dur- 
ing the next few years to pay the losses. 
This is one of the many absurd conditions 
under which municipal work has to suffer. 
In one case a lovingly solicitous gas com- 
pany felt that it was hard that a munici- 
pality should lose during the first years, 
so it got a clause inserted to the effect 
that if there were a loss the price should be 
raised and raised until there was either 
no loss or no customers; it did not matter 
which, though in its heart of hearts the 
gas company preferred the latter. This 
clause was solemnly inserted in one or two 
acts by the collective wisdom of the coun- 
try. It may interest you to realize that 
the large commercial interests of this 
country are controlled by a set of people 
who think that if a manufacture does not 
pay, the simple expedient of raising the 
price will put things right. 

Referring to the comparative cost of 
different artificial illuminants, if electrical 
energy costs fourpence a Board of Trade 
unit, an ordinary glow lamp will give 
nearly 800 candle-hours for one shilling. 
A flame arc with energy at threepence 
gives you 14,000 candle-hours. It must be 
remembcred that the one shilling is all 
spent on energy, nothing is allowed for 
renewal of lamps, interest on fittings, 
meter rents, interest on arc lamp, cost of 
carbons or labor. For one shilling, with 
energy at fivepence, you get about the 
same light as with a flat-flame gas burner 
and gas at four shillings. The ordinary 
oil lamp, with paraffin at eightpence 
a gallon, beats them both hollow, and it 
is out of the running with acetylene. The 
great fight between electricity and gas has 
been fought with flat-flame burners and 
carbon lamps, and there has been much 
discussion. I have been accused of a 
strong partiality for electric light; but I 
feel impartial; I really do not know which 
is the worst. The gas mantle makes an 
enormous difference, and brings gas, say, 
at three shillings, ahead of everything, but 
the mercury and flame arcs, at say, four- 
pence halfpenny a unit. The flame are 
is essentially for large lights, while the 
mantle lights can be made quite small. 
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The comparison is, I repeat, only for the 
same money paid for gas or energy. To 
make a real comparison many other fac- 
tors are to be taken into account. There 
is the interest on the mercury lamp for 
one thing; then its color is not good; and 
if you had carbon lamps the efficiency 
goes down. On the other side, however, 
you have to estimate the cost of mantles, 
the trouble and worry of breakages, and of 
the jets getting stopped up, and so on. 
Even then it must be clear that the mantle 
has a large margin of economy for the 
house lamps, such as the Nernst, the metal 
and the carbon incandescents. For out- 
door use, and for large buildings, the flame 
arc seems to have plenty of margin over 


the mantle, though large mantle lamps are 
even better than some of the smaller ones. 

In addition to the cost of lamps, 
mantles, ete., we must remember that if 
an illuminant spoils the decorations the 
extra cost of redecorating should be 
charged against it. Gas blackens the ceil- 
ings and destroys paint, and so on; and 
the extra cost of decoration may be as 
heavy as the whole cost of electric light, 
in which case it does not pay to employ 
gas at any price. The argument annoys 
the gas industry, so it is sound and good. 


New York Electrical Trades Society. 

The New York Electrical Trades So- 
ciety held its annual meeting and dinner 
on the evening of Tuesday, December 12. 
About fifty members were present, and a 
very happy evening was spent in the dis- 
cussion of the business affairs of the or- 
ganization and in listening to the toasts at 
the banquet. The officers’ reports showed 
a flourishing condition of affairs, and em- 
phasized the importance of the organiza- 
tion to the members, through the facili- 
ties which are secured in the collection of 
accounts. The society undertakes the col- 
lection of many accounts, and through its 
methods makes an annual saving of a 


considerable amount to each member of — 


the society. 
The election of officers resulted as fol- 
lows: 


President, John H. Dale, the Dale Com- 
pany, New York city. 

Vice-president, R. B. Corey, American 
Circular Loom Company, New York city. 

Treasurer, B. H. Ellis, Manhattan Elec- 
trical Supply Company, New York city. 

Secretary and counsel, Franz Neilson, 
New York city. 

The other members of the executive 
committee elected are as follows: P. M. 
Haight, Sprague Electric Company, New 
York city; G. E. Pingree, Western Elec- 
tric Company, Chicago, Ill.; A. S. De- 
Veau, DeVeau Telephone Manufacturing 
Company, New York city; W. E. Car- 
michael, Diehl Manufacturing Company, 
Elizabethport, N. J. 
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TECHNICAL EDUCATION OF THE 
TWENTIETH CENTURY.’ 


BY JOHN CASSAN WAIT. 


The foundation of a technical training 
consists of nature’s laws and phenomena, 
and as nature’s laws are fixed and inex- 
orable, a student possessed of a knowl- 
edge of what has been, knows what will 
be, and it is this that forms the ground- 
work of the twentieth century system of 
education. But this is not all; it should 
go further; it should elevate the new 
generation to a higher plane than mere 
investigation; it should cultivate powers, 
a higher ideal and a struggle for genius, 
the divine, the creative. 

An education implies first, a student or 
scholar to be educated, second, a process 
or method by which the education is to 
be acquired, and third, an ulterior pur- 
pose or ultimate utilization of the educa- 
tion to some good aim and end. 

When the high school or seminary train- 
ing is finished, several questions present 
themselves to a young person, among 
which are three, viz.: (1) What shall I 
do or become? (2) Shall I attend school 
or become an apprentice? (3) Shall I 
enter the general or technical courses of 
instruction? The first question must be 
answered by the tastes, qualifications and 
opportunities possessed by the person. 
The second question is usually determined 
by the pecuniary limitation of the person. 
Tke third question depends upon the ad- 
vantages to be secured or benefits to be 
derived, and is a subject for duscussion 
under our topic. 

It is not a new subject, but there may 
be some new things in it, in the light of 
another’s experience. I am not an advo- 
cate of an extended general course in 
college as a condition precedent to tech- 
nical training. 

I am no advocate of sixteen years of 
education before a man or woman be- 
comes self-supporting. He or she is 
depending too long upon charity or is as- 
suming a debt which he may never repay. 
It dwarfs the spirit of independence and 
self-reliance which the twentieth century 
needs so much. A young man who accepts 
his parents’ or relatives’ support to the 
age of twenty-four or twenty-six years 
has forfeited one of the heavenly attri- 
butes of human character, that of manly 
self-reliance. I would not expect great 
things of such a young man. If not 
blessed with influential relatives or friends 
he must gain his experience and acquire 


1 Abstract of Founders Day Address, November 30, 
1905, at the Thomas S. Clarkson School of Technology, 
Potsdam, N. Y. 
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a clientele. His married life is postponed 
and his ideal life shortened by a decade. 

In the earlier days of education, theo- 
ries and laws were assumed by one school, 
and controverted by others. Fortunately, 
all this has been changed and modern 
methods of education are those where ob- 
servation is cultivated and the reasoning 
faculties directed to explain the phe- 
nomena observed. This is the process of 
imparting information by directing the 
student in paths richly bordered with the 
fruits of wisdom. 

The difficulties are removed. The stu- 
dent, though in quest of exercise, has had 
everything done to lessen the labor. Those 
obstacles that give to the forest trail its 
glories, or to the mountain stream its 
power, have been removed and the Vene- 
tian canal has been substituted. 

What is the result? It is that all stu- 
dents have been to Venice; all have ob- 
served and been taught the same things. 
The original trend or natural taste of the 
child or youth has been limited to the 
banks of your canal. Your graduates are 
all alike. Genius has been dwarfed and 
freedom enslaved. 

We need to cultivate heroes whose 
spirits no conventionalities could restrain 
and who overcame and turned the tide 
of the world’s ignorance, prejudice and 
jealousies to the light and the truth. They 
are originators. They have visions unlike 
the average man. 

These limitations in education do not 
differ solely with the period, but they 
are greatly affected by the conditions and 
localities. They are less marked in the 
smaller and outlying schools than those in 
our great communities. 

In cities and the great universities lo- 
cated therein, the people forget that the 
sky overhead is not adamant or lignum. 
Their chief sources of knowledge are 
books. Much profitable learning comes 
from primitive life and from the discom- 
forts of human existence. A millennium 
of human comfort and convenience is not 
healthful to intellectual progress nor to 
physical development. 

It is notorious that the strong men and 
women, those who possess mental and 
physical superiority, in our schools, in 
business and in our industrial and pro- 
fessional occupations, are largely from the 
country. 

In the general courses the studies that 
you pursue are determined, in the larger 
universities, by the students’ own elec- 
tion. The tendency is toward this plan. 
By it the student may take his collegiate 
course and at the same time pursue courses 
required in the professional classes. This 
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will lead to the three years’ collegiate 
course and is a step in the right direction, 
if the work of the student be directed or 
supervised. If he be required to elect his 
profession or business, and to take sub- 
jects prescribed or acknowledged to be 
advantageous in the vocation adopted, 
then it is, to my mind, most desirable. 
If the student be permitted to follow his 
own inclinations, which in four cases out 
of five will be those avenues of least effort, 
then the system is detrimental. The stu- 
dent may know less at graduation than at 
entrance. If he elect the elementary sub- 
jects in the various departments, acquire 
what is popularly known as general cul- 
ture, and secure the requisite number of 
points or half courses, he can graduate 
with a degree, though that may mean posi- 
tively nothing as an indication of what 
the student knows. 

There is the choice of schools to con- 
sider, the large and the small, those in 
cities and those in country, the general and 
the technical. But outside of these there are 
also for consideration the systems that pre- 
vail. Some of the schools believe in pur- 
suing several subjects at once, while 
others pursue one or two subjects only at 
a time. The various systems have many 
advocates. Each maintains that its sys- 
tem is the system. There is the choice 
between the elective and the prescribed 
courses of study, the experimental and the 
theoretical systems of teaching sciences. 

In my opinion, it is those institutions 
which combine the theoretical and the 
practical, which limit to a moderate de- 


gree the number of courses, which pre- 


scribe courses for lower classmen and 
leave the election to upper classmen, that 
truly derive the benefits of both systems. 

Cultivate exquisite care and practise 
heroic effort. As our country grows older 
and competition becomes greater, the re- 
quirements of an education increase. Stu- 
dents who expect and hope to excel in 
the competition that prevails in our great 
cities must have something better or 
something different from that possessed 
by others. 

Refinement should be applied to all that 
you do and undertake. Your mental train- 
ing should be refined on the same plan. 
Put an exquisite finish upon your work. 
That is what makes the artist: it is what 
distinguishes the actor and soldier from 
the business man or laborer, and it is what 
makes the successful technician or engi- 
neer in the present day. 

Technical training, as offered by our 
industrial schools, tends to develop ab- 
normally particular lines of the intellect 
and greatly enlarges the scope of one’s 
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observations and power in certain direc- 
tions. Such a development has been com- 
pared to the abnormal development of the 
five senses. Yet the world has need of 
such men. He may not be wanted fre- 
quently, but occasionally his services are 
required when they command great prices. 

The prevailing idea is that a complete 
education should be acquired at school. 
The average graduate from college or tech- 
nical school hails his degree at the final 
goal of his educational ambitions. Few 
study or expect to study after graduation, 
except, perhaps, in short crams for a civil 


service or professional examination. 


Such is not the object. The school’s 
aim is to qualify you to study. If you 
do not continue with your studies you are 
soon going backward, and at a rate that 
will appal you when you come into com- 
petition with some recent graduate fresh 
from his studies. 

A far-seeing man will, before spending 
very much time or money for a thing, 
enquire what specific uses he will make of 
it, and he will select the object of his pur- 
chase with a view to its qualities and its 
adaptations. A young man who enters 
college or a technical school should have 
some idea of what his tastes and capaci- 
ties are and should be directed in the lines 
where his abilities would be best applied 
and cultivated. I am not one to advise 
that every man should be a perfect man; 
neither do I advocate that a whimsical 
and indolent youth should be permitted 
to escape essential training in mathematics 
and sciences by his declaration that he 
does not like them and he does like music, 
art and other subjects which gain flattery 
and applause. Yet for one’s life work, 
it is a grave misfortune for one to school 
himself or herself in a business in which 
they have not a real liking and to which 
they can not bring enthusiasm. Elect 
something to your liking and something 
in which there are opportunities and for 
which there is a demand. 

The utilization of technical training in 
the industrial pursuits and development 
is everywhere apparent in this country. 
To no other one element are the country 
and the people more indebted for their 
wealth and prosperity. The physical com- 
forts at home, of business and of travel 
are due to the marvelous provision of the 
technician. 

The economic value of this training is 
illustrated by the trade, domestic as well 
as foreign. No country can have claims 
to world power until it develops the indus- 
trial talents of its people and the natural 
resources of the land. The balance of 
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power remains where the scientific, indus- 
trial and mechanical arts are best treated. 

Education of this century should not 
be confined to book learning nor to the 
study of mathematical and physical laws. 
Some time should be given to economics 
and sociology. Methods and means of 
conserving and protecting what is required 
are quite as important as are the ways, 
methods and means of acquiring. Close 
upon the footsteps of progress in its 
march is trade, with its competition and 
its protector, economy. The wasteful 
methods of the pioneer can not survive the 
rivalry of commerce. Economy in the pro- 
duction and utilization of materials or 
power is what effects great savings, and 
it is the man who can effect great savings 
who can command a salary commensurate 
with his savings. 

But the twentieth century education 
should not only cultivate the courage and 
capacity of a man or woman to cope with 
nature, but should also give some insight 
into the laws, institutions and systems of 
society. It frequently takes some people 
the best years of their life to become 
acquainted with themselves and to dis- 
cover what they really are to the world. 
Some men take years to overcome the nat- 
ural diffidence and timidity that possess 
them, which might be corrected in youth 
by proper surroundings and by a kindly 
interest of their teachers. 

A discussion of technical education in 
this century should not omit some reflec- 
tion upon the social inequalities that are 
certain to exist. We may look back upon 
a century mighty in its achievements, 
gigantic in its forward stride, matchless 
in its intellectual expansion, industry and 
invention, in its manifoldness and the 
vastness of its enterprises, the grandest of 
all the centuries in history. The heavy 
burden of labor has been taken from the 
shoulders of men, and the workman has 
been made the equal of his neighbor. He 
has better food, raiment and shelter and 
better remuneration for his time. 

The technical schools should aim to turn 
‘out men who can undertake the instruc- 
tion and improvement of this class of 
people. Trade schools should be erected 
and instruction offered in the useful 
arts. They control the great avenues of 
commerce, the necessities of life—food, 
fuel and raiment. Never was there the 
necessity for the unity of men and the 
realization of the dependence of the polite 
upon the industrial. 

The education of the twentieth cen- 
tury will, I predict, enlighten every conti- 
ment on the globe. What has been begun 
in the past century will lead to greater 
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and more lasting results in this century. 
The: twentieth century should lead the 
human race to heights which shall 
strengthen the faltering steps of art, 
philosophy and religion. 

What the twentieth century demands 
is the cultivation of originality and the 
development of the creative genius of stu- 
dents. Creation should be the highest aim 
of every student. A small thing created 
may be truly greater than a large thing 
borrowed, and the original thought or de- 
sign of vastly greater import than any imi- 
tation. The present century requires the de- 
velopment of geniuses and especially in the 
technical fields. Old and trodden fields must 
be departed from and new, though rough, 
trails taken. New practices and methods 
must be devised, and these are more likely 
to be discovered by departure from, than 
by following in the channels hewn by our 
predecessors. 

The twentieth century education should 
embody artistic treatment in structural 
work and in mechanical contrivance—a 
relaxation from the intensely practical and 
economical to a study of what is pleas- 
ing and what is beautiful. Some have an 
idea that there is not much that ig beauti- 
ful in the mechanical and industrial. 
Nothing is further from the truth. 

It is for the twentieth century educa- 
tion to impart the beautiful and artistic 
to the useful, to lend inspiration and give 
expression to the deeper feelings of indus- 
trial life, its burdens, its struggles, its 
rewards and its glorious victories. The 
twentieth century should make its tech- 
nically educated men something more than 
mechanicians, something more than the 
mere directors of processes. Men and 
women’ should be taught to vary their 
employment and to seek recreation in the 
profitable exercise of their intellectual fac- 
ulties. The spirit of man needs more 
than gain, more than crowning success of 
its efforts, more than the applause of 
fellow men; it needs the hope and cheer 
of the life everlasting. — 


The Electric Power Plant of the 
Lakefield (Ontario) Portland 
Cement Company. 


The Lakefield Portland Cement Com- 
pany, of Lakefield, Peterborough county, 
Ontario, is the first company in Canada 
to use electric power in its cement works. 
The company has now two power plants 
in operation. The first is located at 
Young’s Point, at the foot of Clear lake 
and Stony lake. The fall from Clear lake 
to the Otonabee river gives a head of only 
seven feet, but, due to the large capacity 
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of the lakes, this head is maintained. 
Work on this plant was started in 1899 
and completed in November of the fol- 
lowing year. The machinery consists of 
four sixty-eight-inch turbines, driving 
by means of gears, a 400-kilowatt, 550- 
volt, three-phase, sixty-cycle generator. 
The output of the generator is stepped 
up to 11,600 volts by means of three 
single-phase, air-cooled transformers, each 
rated at 135 kilowatts. The length of the 
transmission line is five and one-half miles. 
The line consists of three No. 6 copper 
wires, carried on one four-pin cross-arm. 
Two wires on one side of the arm are 
placed thirteen inches apart, and the other 
eighteen inches from the centre conductor. 
A barbed wire is fastened on top of the 
poles and grounded at every fifth pole. 
There are two transpositions on this line, 
dividing it into three equal sections. Dur- 
ing the summer of 1902 the output of the 
cement works had so increased that an 
addition to the power plant became neces- 
sary. A site was secured at locks No. 3 
of the Lakefield division of the Trent 
Valley canal, two and one-half miles 
southeast of Lakefield. The hydraulic 
works were built of reenforced cement. 
The power-house was built of limestone. 
The plant contains four sixty-eight-inch 
vertical turbines, working under a twelve- 
foot head, and driving, through gearing, a 
1,000-kilowatt, 11,500-volt, sixty-cycle, 


three-phase, revolving-field alternator. The 


transmission line consists of three No. 2 


B. & S. copper wires carried as before 
on one cross-arm. The two on one side 
are eleven inches apart; the third, on 
the other side of the pole, sixteen inches 
from the centre wire. This pole line car- 
ries also the telephone circuit, which is 
transposed every second pole. The tele- 
phone line is placed seven feet below the 
transmission line. At the cement works 
there is a substation adjoining the motor 
room. Here the pressure is lowered from 
11,000 volts to 575 volts by means of -six 
air-cooled, single-phase transformers, each 
rated at 135 kilowatts. There are also 
two fifteen-kilowatt, oil-cooled transform- 
ers, lowering the secondary current from 
575 volts to 230 and 115 volts for a three- 
wire system of incandescent and enclosed 
are lighting. In the motor room there 
is a 600-horse-power, 11,000-volt, three- 
phase, sixty-cycle synchronous motor, di- 
rect-connected to a line of shafting, from 
which are driven seven grinding mills. 
This motor is started by a fifty-horse- 
power induction motor, to which it 1s 
geared. Scattered throughout the works 
for driving the machinery are four 100- 
horse-power motors, five of fifty horse- 
power, one of fifteen horse-power.and two 
of ten horse-power. These are all of the 
induction type. The daily output of the 
large works is 1,500 barrels.—Canadian 
Vlectrical News (Toronto), December. 
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The Buildings of the National Bureau of Standards. 


the act establishing the Bureau of 

Standards, March 3, 1901, the plan- 
ning of the laboratories was begun, 
as well as the selection of the scien- 
tific staff, and the development of some 
of the more important methods of test- 
ing. The first and one of the most 
important problems which presented itself 
was the selection of a site. The site se- 
cured is about 7.5 acres in extent and is 
situated in the northwest section of the 
District of Columbia, about 2.5 miles 
from the White House on Connecticut 
avenue extended. The location has 
proved by experience to be a most excel- 
lent one, and while it is sufficiently large 
for immediate purposes, steps have been 
taken toward securing sufficient adjacent 
property to protect the bureau from me- 
chanical and electrical disturbances that 
may arise with the future development of 
the city. 

It was decided to erect two buildings, 
one of which should contain the me- 
chanical plant, instrument shop, and other 
work requiring heavy apparatus; the 
other, a physical laboratory, situated at 
some distance from the first, and as far as 
possible free from machinery or mechan- 
ical disturbances. ‘The amount appro- 
priated for the buildings, exclusive of the 
equipment, $325,000, would not permit of 
ornamental or expensive construction ; 
nevertheless, it was sufficient to erect two 
strong, substantial, fireproof buildings, of 
dark-red brick, trimmed with buff Bed- 
ford limestone, and of a style well suited 
for laboratories. A third building, to ac- 
commodate machinery for the liquefac- 
tion of gases, is nearly completed; it is 
practically an extension of the mechanical 
laboratory to the west. 

It is purposed to erect a similar but 
larger building at the east of the mechan- 
ical laboratory for the testing of engineer- 
ing instruments, the strength and other 
properties of materials. At the east and 
west ends of the physical laboratory it is 
purposed to erect in the future two build- 
ings, each about the size of the present 
physical laboratory, one to be devoted to 
electrical work, the other as a chemical 
and metallurgical laboratory. The entire 
group of buildings will be connected by 
tunnels through which heat, power, light 
and other facilities will be distributed 
from the mechanical laboratory. In de- 


' Taken from a paper presented by Dr. S. W. Stratton 
and Dr. E. B. Rosa, at the 20ist meeting of the American 
Institute of Electrical Engineers, New York, November 
24, 1905. 


ESTE after the passage. of 


signing the buildings and their equipment 
special attention has been paid to the pro- 
duction and distribution of general labora- 
tory facilities, the details of which will 
be described later. The work of many 
physical laboratories is seriously handi- 
capped by the lack of these facilities, such 
as a sufficient range of temperature, press- 
ure and electrical current. Often the pro- 
vision of some special facility necessitates 
a greater expenditure of labor and time 
than the solution of the problem in hand. 
The testing work of the bureau also re- 
quires a complete variety and range of 
these facilities. 

One of the first principles laid down 


Pa 


and capacity. The space beneath the first 
floor of the physical laboratory is unexca- 
vated, thus obviating all fixed piers of 
masonry, but which may be installed 
when and where necessary or removed in 
case they are not needed. ‘The heavy 
wall brackets are attached to the wall 
in such a manner that they may also 
be removed in case the wall space 
is required for other purposes. The 
physical building has now been occupied 
for about a year and has been found to 
be exceedingly well adapted to the pur- 
pose for which it was designed. 
THE MECHANICAL EQUIPMENT. 
The mechanical building contains the 
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in the general specifications of the labora- 
tory was that it should be possible to 
install at any time pipes or wires leading 
from the mechanical plant to the various 
laboratory rooms, or from one room to 
another. This principle has been rigor- 
ously carried out and will be adhered to in 
all future buildings. Another feature in- 
corporated, as far as possible, is that all 
laboratory rooms shall be general in 
character, that is to say, all are provided 
with the same facilities, temperature 
regulation and conveniences, varying only 
in the special equipment installed, so that 
any room in the physical laboratory would 
serve almost equally well for investigations 
or testing in optics, electricity, heat or for 
precision measurements of length, mass 


mechanical and electrical plant, the in- 
strument shop, about one-half of the elec- 
trical work, photometry and engineering 
testing. It stands on ground sloping 
toward the north so that the north part 
of the basement story is wholly above 
ground, but projects only a few feet above 
it on the south. The accompanying views 
of the building were taken before the 
grading of the grounds was completed. 
The building is 135 feet long east and 
west, forty-eight feet wide at the ends 
and fifty-eight feet wide in the centre. 
An extension of the basements wholly 
below the ground level on the south is 
twenty feet wide and projects twenty- 
five feet east and west beyond the main 
portion of the building, shown herewith. 
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This increases the floor area of the base- 
ment by fifty per cent, affording ample 
accommodation for the mechanical and 
electrical plant on this floor. 

The boiler room is forty-two feet square 
and nineteen feet high, the floor being 
five feet below the engine-room floor, and 
like the engine and dynamo room it is 
lined with white-enameled brick. Two 
water-tube of 125  horse-power 
each have been installed, together with an 
economizer and forced draught. Space 
is reserved for additional boilers with a 
final capacity of 500 horse-power. The 
platform along the north side of the 
boiler accommodates the filters, 
electric and steam high-pressure water- 
pumps, boiler-feed pumps, feed-water 
heater and other auxiliary machines. 
Under the platform are located the heater 
for the hot-water service, pressure tanks 
for the cold-water service, storage tank, etc. 

The engine and dynamo room is eighty- 


boilers 


room 


seven feet long and has an average width. 


of twenty-four feet. The larger of the 
two engines is a tandem compound of 
120 horse-power, driving two direct-cur- 
rent 37.5-kilowatt generators, each giving 
300 amperes at 120 volts, connected in a 
three-wire system. The smaller engine, 
shown at the right on page 1017, has a ca- 
pacity of forty horse-power and, like the 
larger engine, drives two direct-current 
generators. Beyond the engines there are 
the following machines, some of which 
have been installed since the accompany- 
ing picture was taken. 

1. A double motor-driven booster for 
charging storage cells, having a capacity 
on each side of 200 amperes at thirty 
volts, and which is also used alone to 
charge storage batteries of relatively low 
voltage and large current capacity. 

2. A pair of two-phase alternators, 
surface wound, and giving an electro- 
motive force of nearly sine wave form, 
direct-connected to a driving motor. One 
machine gives sixty cycles and the other 
180; the two may be placed in series, and 
the wave form varied through wide limits 
by varying the relative amplitudes and 
phases of the two waves. By using them 
separately and varying the speed con- 
siderable ranges in frequencies may be 
obtained. | 

3. Another three-machine set contains 
two sixty-cycle, three-phase alternators, 
the relative phases of which may be varied 
by shifting the field of one of them. 
Thus, connecting one to the current coil 
and the other to the voltage coil of any 
instrument, any required power-factor 
may be obtained. 

4. A second smaller set of a similar 
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kind gives two sixty-cycle currents of ad- 
justable phase relation. This is useful 
in calibrating phase indicators, as well as 
testing power-measuring instruments. 
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of being uncoupled in the middle and 
operated as two independent sets. One 
set has, besides the driving motor, three 
alternators of six, eighteen and thirty 
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5. A three-phase 120-cycle alternator, 
driven by an inverted synchronous con- 
verter used as a motor, giving alternating 
current at sixty cycles. 


poles respectively, giving 60. 180 and 
300 cycles, sine wave form, and capable 
of being joined in series, so varying the 
wave form. The second set has a driving 
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6. A ten-machine set has been built 
and is soon to be installed. This set con- 
tains eight alternators and two driving 
motors, all direct-connected; but capable 


motor and five alternators, giving 420, 540, 
660, 788 and 900 cycles respectively. All 
the machines may be joined in series, as 
they have the same current capacity, 
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namely, twenty amperes. The voltages, out. The wave form can be varied in- obtaining a great variety of frequencies. 
however, decrease gradually from 250 for definitely by varying the number of har- The switchboard, which is now building, 
the largest to ten for the smallest. When monics employed and their relative in- will be equipped with hot-wire instru- 
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joined in series all the odd harmonics to — tensities and phases. This machine will ments, arranged to show what components 
the fifteenth will be present in the electro- be very useful in testing and research, center into the resultant electromotive 
motive force, or any may be quickly cut not only for varying wave form, but for force. The operating switches give quick 
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and complete control over the various 
possible combinations. 

The switchbeard shown herewith not 
only controls the various direct and alter- 
nating-current generators, but also six 
storage batteries arranged in groups of 
two on the three-wire system, for use in 
operating the motors when great steadi- 
. hess of speed is desired, for lighting and 
power when the engines are not running, 
and for experimental purposes. There 
are also several plug-panels which enable 
the current from any generator or battery 
to be sent to any laboratory room in either 
building. 
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eighteen feet, and contains a thirty-ton 
ammonia refrigerating machine of the ab- 
sorption type. Its capacity is equivalent 
to the melting of ten tons of iee in eight 
hours. This is used to furnish low tem- 
peratures in small rooms for experimental 
purposes, to remove moisture from the air 
of laboratory rooms in order to obtain 
a dry atmosphere in hot or wet weather, 
and for making ice. ‘The machine is 


indispensable, and- greatly increases the 
efficiency of the laboratory work, more 
especially, of course, in the summer; but 
it is found necessary to use it for some 
kinds of work part of the time during at 
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hottest and dampest summer weather. 
Moreover, the temperature of the labora- 
tory may be controlled at the same time, 
the gradual rise of temperature during the 
day being prevented. The rate of ab- 
sorption of heat may be regulated by 
varying the speed of the fan which blows 
air against this cold brine coil. 

A large tank of calcium chloride brine 
in the subbasement under the refrigerat- 
ing room gives a considerable storage ca- 
pacity for “cold,” and avoids the necessity 
of running the machine every day except 
in summer. 

The storage-battery room is sixty-one 
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In the foreground, at the left, is shown 
part of a motor-driven exhaust-fan for 
withdrawing fumes from the battery rooms 
and other rooms of both buildings. 

In the subbasement, under the engine- 
room floor, are located the high-pressure 
steam mains, exhaust-steam pipes, air- 
ducts, water, gas and other piping, and 
the wiring. This gives an engine room 
practically free from piping, affording 
free travel for the crane and giving a 
very pleasing appearance. 

The refrigeration room is forty-one by 


least nine months of the year. The cold 
brine is pumped from the machine through 
a system of piping around both buildings, 
so that it may be used in almost any of 
the laboratory rooms. Flowing through 
a coil of pipe in any room, it condenses 
moisture out of the atmosphere and re- 
duces the humidity from 100 or ninety or 
eighty per cent to perhaps seventy or 
sixty or fifty per cent, according to the 
surface exposed. ‘Thus electrical surface 
leakage may be so far reduced that pre- 
cision measurements may be made in the 


feet long and contains the following chlo- 
ride cells: four batteries of sixty-six cells 
each, 200 ampere-hours capacity; two bat- 


teries of sixty-six cells each, 400 ampere- 


hours capacity. - 

Two additional batteries of the 400- 
ampere size will probably be installed next 
year. 

The heating and ventilating plant is 
located near the engine room, as shown 
in the basement floor plan. 

The forced draught, double-duct system 
is used, with thermostatic dampers to con- 
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trol the proportion of hot and tempered 
air in each room so as to secure constant 
temperature. This is effective in cool 
weather; in hot weather the temperature 
of the laboratory rooms may be controlled 
by means of the brine coils. Two large 
motor-driven blowers stand in the base- 
ment hall, at the entrance to the tunnel, 
one handling the hot air and the other 
the tempered air. The second may re- 
ceive cooled air (in hot weather) from 
the cooling chamber, which contains a 
large number of brine coils. The hot and 
tempered air for the physical building 
passes through ducts in the upper part 
of the tunnel to the basement of the 
physical building, and is there distributed 
through the flues shown in the floor plans 
to the various rooms. The air is heated 
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bureau purchased from the British gov- 
ernment a complete plant for the lique- 
faction of air and hydrogen; this was 
built in London and exhibited last year 
at the St. Louis exposition. The appara- 
tus consists of a hydrogen generator and 
gasometer for storing the gas, power 
pumps for compressing air and hydrogen 
to 3,000 pounds per square inch, and 
heavy cylinders for storing hydrogen at 
this pressure, a combined air and hydro- 
gen liquefier, and a machine for 
liquefying carbon dioxide, which is 
used as an auxiliary refrigerant in 
the process of liquefying air. In lique- 
fying hydrogen, both liquid CO, and liquid 
air are employed as auxiliary refrigerants, 
the compressed hydrogen being thus cooled 
to the temperature of liquid air and then 
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by passing through stacks of steam-coils, 
the steam being for the most part the 
exhaust from the engines. 
THE LOW-TEMPERATURE BUILDING. 

The low-temperature building is being 
erected to accommodate the machinery 
and apparatus necessary for the liquefac- 
tion of air, hydrogen and other gases, and 
to provide space and facilities for low- 
temperature experiments. The building 
is about twenty-eight feet by fifty-eight 
feet, and two stories high, being built of 
dark-red brick, trimmed with limestone to 
correspond with the main buildings. It 
is connected with the subbasement of the 
mechanical laboratory by means of a tun- 
nel, through which water, gas, steam and 
waste pipes and wires are carried. The 


suddenly expanded, and thereby suffering 
a reduction of temperature sufficient to 
liquefy a portion of the gas. The lique- 
fied hydrogen may be frozen in a separate 
apparatus, its temperature being reduced 
to about sixteen degrees absolute. 

This is the only apparatus in America 
for liquefying hydrogen, and we believe 
the only one outside the Royal Institu- 
tion of Great Britain for producing liquid 
hydrogen in considerable quantities; that 
is, by the litre. It will be of great service 
to the bureau in research work and also 
in the testing of low-temperature ther- 
mometers. In the near future a second 
air compressor of larger capacity will be 
installed and a second liquefier for air 
will be added. 
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PIPING AND WIRING OF THE PHYSICAL 
j BUILDING. 

The physical building is 172 feet long, 
fifty-five feet wide and four stories high, 
besides a spacious attic. It faces the 
south overlooking the city of Washington. 

The corridor extends the entire length 
of the first floor. The exterior of the 
building is so designed that the two ad- 
ditional buildings, which may in the fu- 
ture be placed one on the east and the 
other on the west of this building, may 
be connected with it by means of an ar- 
cade opening into the corridor of the 
first floor. A basement is excavated only 
under the central portion of the build- 
ing and under the corridor; the four 
rooms at either end of the ground floor 
have concrete floors resting on the ground, 
covered by a substantial flooring of oak 
blocks. This gives a firm support for 
tables, apparatus or even temporary piers 
if necessary. 

Instead of building up permanėnt piers 
through the floor, as is often done, the 
entire building is so substantial and free 
from vibration that the most delicate ap- 
paratus can be mounted on brackets or 
shelves attached to the walls of the build- 
ing. 

In one of the basement rooms a sub- 
divided storage battery has been installed 
for use in this building. Six other rooms* 
of the basement will be used as constant 
temperature rooms as they may be needed. 

The entire first and second floors are 
given up to laboratory work. And in 
order that the changes in temperature 
may be a minimum, double windows have 
been provided, and automatic temperature 
control secured by means of thermostatic 
dampers, controlling the supply of hot and 
tempered air. This, of course, regulates the 
temperature only in winter, or in cool 
weather; in summer the temperature is 
controlled in some rooms when necessary 
by means of brine coils, as explained above. 

Between rocms 101 and 102, next to 
the outer wall, is a vertical shaft three 
feet square, extending from the basement 
to the attic, and in corresponding posi- 
tions there are three similar shafts in 
the other three quarters of the building. 
All the pipes for distributing hot and cold 
water, ice water, cold brine, gas, com- 
pressed air, vacuum, and all electric wir- 
ing for lighting and experimental pur- 
poses are carried up through these shafts. 
A door opens into each shaft on each floor, 
making all main pipes and wires acces- 
sible without having them exposed in the 
laboratories. On each floor branches are 
brought out from the water and waste 
pipes to the sinks, from the air and gas . 
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pipes to the work tables, from the brine 
pipes to any cold boxes or other apparatus 
requiring it and from the distributing 
wires in the shafts to the small local 
switchboards, of which there is one for 
each suite of laboratory rooms in the 
building. The wires connected to these 
small switchboards run to a main switch- 
board near the north door of the first 
floor, and thence trunk lines run through 
the tunnel connecting the two buildings 
to the main distributing switchboard of 
the dynamo room. Thus through these 
two main switchboards and a local labora- 
tory board, any circuit in any laboratory 
room may be joined to any circuit of any 
other laboratory room or to any battery 
or generator in the mechanical building. 
By means of a subdivided battery wired 
to the switchboard and an autotrans- 
former at the switchboard, any direct or 
alternating voltage’ less than the regular 
line voltages (120 and 240) can at any 
time be obtained. 

Great pains have been taken to equip 
every laboratory with the conveniences 
necessary for the most efficient work. 


INSTRUMENT SHOP. 


An instrument shop, equipped with 
suitable machinery and provided with ex- 
pert mechaniciens, is an essential feature 
of any laboratory; this is especially true 
in institutions where precise measure- 
ments and original investigation consti- 
tute the greater part of the work. The 
shop of the bureau is equipped with mod- 
ern machinery, each machine separately 
driven by an electric motor. It is both 
an instrument shop and a machine shop, 
capable of handling a wide range of work. 
A supply of metal sheet, rod, tube and 
wires, as well as a great variety of other 
materials used in the construction of 
apparatus, is kept in stock. The mech- 
anicians have been carefully selected, both 
as to personal and technical qualifications ; 
they have been trained in the best Ameri- 
can and foreign instrument shops. 

A system of apprenticeship has been 
established. ‘The apprentices are grad- 
uates of manual training and technical 
high schools, thus assuring the funda- 
mental education necessary in this class 
of assistants, and so often lacking in men 
who have been trained in commercial 
shops. 


At the anniversary meeting of the 
Royal Society, held November 30, at Lon- 
don, England, Professor Augusto Righi 
was awarded the Hughes medal for 
his experimental researches in electrical 
science, including electric vibrations. 
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Some New Lines of Work in 
Electrotherapeutics. 

In a lecture delivered recently before the 
Hunterian Society, of Great Britain, Dr. 
H. Lewis Jones discussed some new. lines 
of work in electrotherapeutics, which are 
most interesting and encouraging. The 
author has been earnestly engaged in this 
branch of therapeutics for about fifteen 
years. During these years great changes 
have taken place in the applications of 
electricity to medical work. The wide- 
spread distribution of electricity for light- 
ing and other purposes has rendered pos- 
sible the utilization of it on a scale which 
would have been impossible in former 
days. These modern facilities for obtain- 
ing supplies of current would not, of 
themselves, have altered the aspect of 
electrotherapeutics, had there not always 
been a few medical men who were attract- 
ed to the study of the science of electricity 
for its own sake, and by a recognition of 
its therapeutic possibilities. As a matter 
of fact, the medical profession has never 
been slow in secking to apply new scien- 
tific discoveries to medical uses. Although 
there have always been a few patient 
workers in the field of medical electricity, 
it is nevertheless the case that among the 
rank and file of the profession, the in- 
terest excited by electrical methods of 
treatment has been slight. To those who 
judged merely by results, the field seemed 
to be a barren one; and so long as electric- 
ity was used in medicine mainly for the 
relief of states of debility, for the treat- 
ment of chronic paralytic affections, and 
for old rheumatic cases, one could un- 
derstand this attitude. The results from 
electrical treatments in those morbid con- 
ditions were of the same order of merit 
as those afforded by change of air, by sea- 
bathing, or gymnastic exercises; and as 
they entail more trouble for their admin- 
istration, they failed to attract the busy 
practitioner. Electrotherapeutics could 
not thrive so long as it served merely as 
a useful adjunct or accessory to other 
modes of treatment, but it has now made 
many forward strides, and is becoming 
able to take a leading part in the treat- 
ment of many morbid states. 

If any method of treatment is to com- 
mand the general attention of the miedical 
profession it must be able to render serv- 
ices which are superior to any which can 
be had from already tried and older meth- 
ods; and further, it should apply to con- 
ditions of disease in which relief is urgent- 
ly needed. 

The eagerness with which the Rentgen 
rays were taken up by the medical profes- 
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sion as soon as they were discovered may 
be adduced as a further proof that elec- 
trical methods will never suffer from 
neglect if they are capable of giving first- 
class results. 

The history of medical electricity has 
been a history of gradual progress by the 
method of trial and error—empirical, for 
the most part, though based on physics 
and physiology; and while there has been 
much chaff, there has also been a harvest 
of grain. If we review for a moment the 
benefits which medical science has gained 
from electricity, confining our attention 
to those things only in which the advan- 
tages of electricity are incontestable, we 
shall see that the list is a goodly one. The 
names Duchenne and Remak may be made 
the starting point, their work having been 
the inauguration of modern methods of 
application of battery currents, between 
the years 1850 and 1860. The evolution 
of a systematic method of procedure for 
the examination of nerves and muscles 
by Erb during the succeeding ten years 
forms the next landmark. Owing to the 
exactness of its diagnostic results, this sec- 
tion of electrical work has been one of 
the most precious gifts of electricity to 
medicine. The principles of electrical 
testing in paralytic disorders are uni- 
versally accepted, but the anatomical 
knowledge, which is needed to form the 
basis upon which the diagnosis of nervous 
disorders is built, has been something 
of an obstacle to the general adoption of 
electrical testing by the profession at 
large. 

The invention of the incandescent lamp 
has given medicine some instruments 
which are quite indispensable. Even be- 
fore the carbon filament was invented, the 
advantages of the electric lamp for pur- 
poses of medical diagnosis had been re- 
alized. Nitsche used tiny loops of plat- 
inum wire in his early cystoscope, and al- 
though he experienced endless vexations 
through the fusion of the wire filaments, 
yet he was so convinced of the value of the 
electric-exploring lamp that he persevered 
in the face of all difficulties until the in- 
vention of the carbon filament provided 
him with a satisfactory solution of the 
problem. 

Electrolysis, as a means of destroying 
certain classes of nevi and for removing 
hairs and small moles, may also be given 
a place in the list of first-class matter 
contributed to medical practice by elec- 
tricity. i 

The short list of matters just mentioned 
represents the position of electricity in 
medicine down to the time of the dis- 
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covery of the Reentgen rays. Although 
all reference has been omitted purposely 
to what may be called second-clasg matter, 
it by no means follows that there was no 
good thing among all the other applica- 
tions of electricity to medical treatment. 
For the present purpose the lecturer lim- 
ited his remarks solely to those advantages 
of electrical methods and practice which 
admit of no question. 

The discovery of Ræntgen rays in- 
creased the claims of electricity to proper 
recognition. The demands for X-ray ap- 
paratus have kept the instrument makers 
busy from that time to this, and the de- 
velopments of the therapeutic uses of X- 
rays, as well as the diagnostic uses, have 
had the effect of overshadowing the rest 
of the applications of medical electricity, 
so that they have been in danger of being 
forgotten by the general mass of the pro- 
fession. The list of real gains in X-ray 
therapeutics is large and highly important. 
Passing by the question of malignant 
disease, in which, nevertheless, X-rays may 
be of considerable: value in prolonging 
life, we yet find a goodly list which may be 
confidently claimed as conditions in which 
X-rays give results of great value. 

The Finsen treatment of lupus, which 
may be claimed as a distinct gain, and 
may be credited to electricity, though, as 
a practical method, it labors under the dis- 
advantage of extreme cost and extreme 
slowness of operation. 

As the field of electrotherapeutics goes 
on growing, and as it continues to em- 
brace the treatment of the more serious 
disorders which affect humanity, less and 
less ig seen of the unqualified electrician. 
When the relief sought for is of the nature 
of tonic or invigorating effects, or the 
easing of a little rheumatism, the man 
with the electrical machine is considered 
sufficient for dealing with matters of such 
relative importance. Anatomical and 
medical knowledge is needed for electrical 
testing and diagnosis, and the unqualified 
man does not possess it. X-ray photogra- 
phy is rapidly becoming too difficult for 
him, and X-ray treatment too dangerous. 
High-frequency has already shrunk to its 
proper dimensions. The light bath—red, 
white and blue—is destined to become 
a more or less ornamental accessory in 
Turkish-bath establishments, instead of 
being relied on as a panacea for all kinds 
of painful and other affections. In spite 
of all the striking advances which have 
been made in the field of X-ray therapeu- 
tics, the older field of work with the so- 
called galvanic and faradic currents has 
not been exhausted. For example, the 
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subject of electrolysis has recently come 
into prominence afresh, not for the de- 
structive actions which it exercises in its 
application to nevus, but as a means of 
introducing drugs into the system, and 
also, perhaps, for the withdrawal of in- 
Jurious chemical objects from the system. 
This use of electrolysis is not entirely 
novel. Something may be found upon the 
subject in most of the older textbooks on 
medical electricity, but, of late, a bet- 
ter comprehension of the physical laws of 
electrolysis is leading to new medical ap- 
plications, which promise to be useful. 
The introduction of drugs into the liv- 
ing body by electrolysis is far more com- 
plicated than their administration by the 
mouth or hypodermic injection, and it 
must have some corresponding advantages 
if it is to be adopted in medical practice. 
For purposes of local medication there 
might be a field of employment for elec- 
trolytic medication, although for general 
medication its use would be of no practical 
advantage. But even for local medication 
the method must be able to compare ad- 
vantageously with the method of subcuta- 
neous injection, of fomentation, or of in- 
unction. In theoretical support of the 
electrolytic method it may be pointed 
out that whereas a hypodermic injection 
passes into the interstices and lymph 


spaces, and may never reach the actual 


cells, the ions introduced electrically must 
enter into the composition of every cell 
through which the current passes, at least 
in those portions which are in close prox- 
imity to the active electrode; and by 
reason of that penetration they may be 
enabled to act more effectively and for a 
longer time before they are carried off 
with the general circulation of the lymph 
stream. The amount of penetration which 
follows fomentation or inunction is rare- 
ly of great use in medication. 

Dr. Jones described his own work in 
treating rodent ulcers electrolytically. 
The first case treated gave what appeared 
to be a complete cure, and after nine 
months there was no return of the disease. 
Seven cases altogether of rodent ulcer were 
reported upon. In all of them the results 
seem to be favorable, and the work is 
considered most encouraging. To obtain 
a successful effect requires an evenly dis- 
tributed action of the zinc over the whole 
area of the ulcer, and in many cases this 
is rendered difficult. In ordinary cases 
the distribution is unequal, so that certain 
portions of the ulcer receive a better quan- 
tity of the zinc than others. 

The effect of this treatment on lupus 
is not yet fully determined. Dr. Jones 
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is trying the method in several cases, and 


the partial results obtained are not dis- 
couraging. He still hopes for a success- 
ful method of treating this disease, using 
zinc, or, perhaps, copper. 

The possibilities which this field of work 
seems to open are highly attractive, but 
much patient work will be necessary be- 
fore we can claim anything like final 
results. There is room for many workers 
in this new line. 


Electrical Patents. 


Henry H. Wait, of Chicago, Ill., has 
obtained a patent (806,217, December 5) 
for an improved dynamo-electric machine. 
The invention relates to a dynamo-electric 
machine, and more particularly to a ma- 
chine of the general type known variously 
as “unipolar,” “homopolar” or “acyclic.” 
Machines of this kind are designed to be 
driven at high speeds, and are therefore 
especially adapted to be direct-driven by 
turbine engines. The object of this in- 
vention is to provide an improved con- 
struction of the rotor or armature by 
which the efficiency of the machine may be 
increased. The invention consists in the 
combination with a magnet having pole- 
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pieces arranged to establish a unidirec- 
tional field of force, of an armature ar- 
ranged to move within this field, a mag- 
netizing winding for the field, conductors 
carried by the armature adapted to have 
currents induced therein by passing 
through the field, the conductors being in- 
clined to the direction of their motion 
through the field, whereby the currents 
through the conductors establish a mag- 
netic flux coacting with the field flux, and 
means for collecting the current and ex- 
ternally completing the circuit between the 
terminals of the moving conductors. 
Oscar C. Greene, of St. Paul, Minn., 
and Charles H. Gaunt, of Topeka, Kan., 
have obtained a patent (806,801, Decem- 
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ber 12) on an improved telegraph re- 
peater. The invention relates to improve- 
ments in telegraph repeaters, its object 
being to simplify, improve and increase 
the speed and efficiency of operation of 
the repeating apparatus, by means of 
which messages are automatically repeated 
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or transferred from one telegraph circuit 
to another. To this end, there is provided 
in each circuit, in connection with an 
ordinary relay, a repeating sounder having 
a magnet so wound, energized and con- 
nected directly with the opposite repeat- 
ing sounder that the lever of the repeat- 
ing sounder on the outgoing side will not 
operate to open the circuit on the incom- 
ing side. The repeating sounder on the 
outgoing side thus comprises within itself 
the means of controlling directly the ac- 
tion of the repeating sounder on the in- 
coming side, and makes it possible to dis- 
pense with all auxiliary or additional mag- 
nets, levers, batteries and apparatus de- 
signed to accomplish this purpose indi- 
rectly, as by acting upon the relays. 
George A. Damon, of Chicago, Ill., hab 
obtained a patent (806,782, December 12) 
on an improved magnetic clutch, which 
he has assigned to the Arnold Magnetic 
Clutch Company, Milwaukee, Wis. The 
invention relates to improvements in mag- 


MAGNETIC CLUTCH. 


netic clutches. Heretofore, in devices of 
this character, if one of the members 
should be set or accidentally sprung so 
that-its meeting face was out of alignment 
with the face of the opposing member, 
but a portion of the two meeting faces 
would be in contact and therefore an un- 
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due strain would be produced upon the 
parts and the clutch would not efficiently 
perform its work, and slippage would re- 
sult. This is very likely to occur in 
clutches which have their members 
mounted upon the opposing ends of sepa- 
rate shafts which have their axes aligning. 
To overcome this is one of the objects of 
the present invention. The invention con- 
sists in the combination with coacting 
members having corresponding meeting 
faces normally slightly separated from 
one another, of a yielding spring 
support for at least one’ of the 
members arranged when the device is 


clutched to permit the face of the spring- 
supported member to conform to the face 
of the other member and to instantly un- 
clutch the device when the magnet is 
deenergized. 

An improvement in a joint for electric 
conductors has been invented by Austin 
Fleeger, of Chicora, Pa. (806,789, De- 
cember 12). This invention relates to 
joints for electric conductors, and has 
for its object the provision of a simple 
and inexpensive joint for the meeting ends 
of such conductors, which joint may be 
readily and quickly formed or applied at 
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JOINT FOR ELECTRIC CONDUCTORS. 


a minimum of expense, and which will not 


only firmly unite and hold said meeting 
ends, but also improve the conductivity 
of the joint by avoiding undue resistance 
and loss of current. A joint for electric 
conducting wires, comprising aligned 
wires provided with enlarged terminal 
portions, and a sleeve of ductile conduct- 
ing material enclosing the enlarged por- 
tions, extending beyond them, and hav- 
ing its extremities swaged down so as to 
firmly grip the straight portions of the 
wires, and present continuous internal 
annular shoulders forming abutments, 
which resist longitudinal separating move- 
ments of the wires. 


Electric Tramways in Vigo. 
Consul Harmony, of Corunna, Spain, 
writes that a scheme, which is likely to be 
accepted, has been proposed by Mr. Emilio 
Montenegro, of the Bank of Vigo, Spain. 


This comprises five lines of tramway and 
one side line, making altogether about 
fourteen kilometres, for which the trolley 
system will be adopted. There will be 
thirty-nine motor carriages and traction 
cars, each motor car accommodati 

thirty-two passengers, and each trailer car 
twenty-four passengers. There will be 
two principal and two auxiliary stations. 
Current will be furnished by the gas com- 
pany, which has a plant located on the 
falls of the river Lerez. Particulars can 
be secured from E. Mulder, consular agent 
at Vigo. 
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A Society to Promote the Art and 
Science of Illumination. 

A preliminary meeting of men inter- 
ested in the art and science of illu- 
mination was held at the Hotel Astor, 
New York city, Thursday evening, De- 
cember 21. The object of the meeting 
was to consider ways and means of form- 
ing a society of men actively interested 
in this work, so as to bring about cooper- 
ation between them and the electrical and 
gas engineers, the architects and the de- 
signers of electric light and gas fixtures. 
It is hoped that the formation of the 
society will secure many interesting and 
valuable papers on illuminating topics; 
that it will make possible the gathering 
of authoritative data on lamps, lighting 
and illumination, and will start a special 
library covering this field. It is hoped also 
that the society will be able to cooperate 
with other societies so as to bring about 
the standardization of methods of meas- 
uring light and illumination and of lamp 
ratings. Another important matter need- 
ing attention is that of nomenclature of 
illuminating terms. | 
After an extended, but satisfactory, 
discussion of the matter, a committee of 
seven was appointed to report upon a 
constitution and by-laws, a name for the 
society and to nominate officers. This 
committee consists of Mr. L. B. Marks, 
chairman; Messrs. Charles Browne, E. L. 
Elliott, W. S. Kellogg, V. R. Lansingh, 
W. S. Howell and W. D. Weaver. A meet- 
ing is to be held on January 4, at which 
time the committee is to report. It is 
expected that at this meeting a definite 
organization will be consummated. About 
one hundred persons have already signi- 
fied their intention of becoming members. 
The meeting, it is anticipated, will be 
held at the Edison auditorium, 44 West 
Twenty-seventh street, New York city. 

A list of those present at the prelimin- 
ary meeting follows: Waldo S. Kellogg, 
of Carrere & Hastings; W. D’A. Ryan, 
General Electric Company; A. D. Page 


and F. W. Wilcox, Edison Lamp Works; 
Major E. L. Zalinski, Dr. C. H. Sharp, 
Wilson S. Howell and Preston S. Miller, 
of the Electrical Testing Laboratories; 
Charles A. Barton, Nernst Lamp Com- 
pany; J. S. Codman, Boston, Mass. j; 
O. A. Mygatt, president of the Holo- 
phane Glass Company, and V. R. Lan- 
singh, H. M. Lauritzen and A. A. Ernst, 
of the same company; Arthur Williams, 
A. A. Pope, Walter R. Boyd, E. A. Nor- 
man, Charles K. Nichols and John Lloyd 
Prince, New York Edison Company; 
F. N. Olcott, of Black & Boyd; E. L. 
Elliott; L. B. Marks; Louis Wiley, of 
the New York Times, and William Hand 
Browne, Jr., ELECTRIOAL REVIEW. 
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The Mesophotometer for the Direct Measure- 
ment of Luminous Flax from: Luminous 
Sources. 

There are two types of apparatus avail- 
able for the measurement of luminous 
flux, and thus determining the mean 
spherical candle-power of a source of 
light. These are so-called Inmin meters. 
and the mesophotometers. Instruments 
of the first class produce a lighting of the 
photometer screen proportional to the 
_ total flux given out by means of diffused 
rays. Mesophotometers, on the other 
hand, use reflectors for the same purpose. 
M. C. Léonard in this article discusses 
briefly the theory of the mesophotometer, 
as proposed by Blondel, and describes the 
construction. It consists of a scries of 
plane mirrors arranged around the source 
of light so as to reflect the rays given out 
by it in a converging cone, throwing them 
upon the photometer screen. In order to 
reduce the amount of light reflected by 
the mirrors, so as to make it proportional 
to the area through which it is radiated, 
a screen is interposed between the pho- 
tometer and the light. This screen, as 
first proposed, consists of a band carried 
forward at right angles to the axis of 
the cone, and perforated with a series of 
circular openings tangent at the centre of 
the band. This arrangement allows the 
various rays of light to fall upon the 
screen for a length of time proportional 
to the area of the zone through which 
they are radiated. The arrangement of 


an endless band, as here proposed, is not. 


always convenient, and it is desirable to 
replace it by a circular screen rotated about 
its centre. This may be done when the 
openings in the screen are of the proper 
shape. M. Léonard shows how these open- 
ings should be computed. They are in 
form rather like a flat top. The instru- 
ment described is suitable for use on all 
sources of hght.—Translated and ab- 
stracted from L’Eclairage Électrique 
(Paris), December 2. 

& 

The Falling to Pieces of the Ions. 


A summarization is given here by Miss 
Lulu B. Joslin of sume recent investi- 
gations into the break-up of atoms. The 
method used was the production of fog 
in dust-free, moist air, due to the rays 
thrown off from a weak sample of radium 
enclosed in an aluminum tube. The re- 
sults were plotted in a graphical form, 
and the assumption was made that the 
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nuclei are produced faster than they can 
be removed by the exhaustion of air from 
the fog chamber. It appears from the 
curves that in the presence of radium, 
under the conditions observed, the number 
of efficient, nuclei decreases, either be- 
cause the ions, from their size, capture 
all the available moisture more and more 
fully, or because the colloidal nuclei have 
actually been aggregated into fewer, but 
larger, systems. Inasmuch as the radia- 
tion within the fog-chamber is largely 
secondary, a corresponding pressure due 
to the corpuscles must exist, and this 
would have a tendency to produce agglom- 
eration, and would explain why the X-rays 
and the ultra-violet light produce fleet- 
ing and persistent nuclei alike in kind, 
except that only the former are ions. 
Above the fog limit of dust-free air the 
number of efficient nuclei must increase 
with the removal of the radium at a rate 
which corresponds to the falling to pieces 
of the ions. A peculiar feature of the 
results is the manner in which the efficient 
nucleation decays from the coarser ions 
to the finer non-ionized colloidal stages, 
and the pressure difference is decidedly 
above the fog limit of air. The curves 
invariably pass through a minimum when 
the time after the removal of the radium 
increases indefinitely. This minimum is 
sharp, almost cusplike, as if one law were 
passing abruptly into another. The curves 
obtained resemble some obtained previously 
by Barus, showing the effect of radium 
at different distances from the fog cham- 
ber, indicating that the same cause un- 
derlies both series of observations.—Ab- 
stracted from Science (New York), De- 
cember 8. 
a 
Standards of Mutual Induction. 

In magnetic tests of iron a standard 
of mutual inductance is frequently used 
as a means of standardizing the ballistic 
galvanometer. For satisfactory use, the 
value of this standard of mutual induct- 
ance should be accurately known. In this 
article Messrs. G. F. C. Searle and J. R. 
Airey discuss the best method of con- 
struction and of computing the value 
of the standard. An approximate calcu- 
lation of the mutual inductance may he 
made, using Kelvin’s arrangement. Here 
the primary coil is uniformly wound on a 
circular cylinder, the length of the coil be- 
ing great in comparison with its diameter. 
The secondary coil is of thin wire, which 


is wound on the outside of the primary 
coil on an accurately measured cylinder 
placed within the cylinder carrying the 
primary, and coaxially with it. The 
length of the secondary coil is small in 
comparison with that of the primary. A 
theorem proposed by Jones states that 
if there be any circle with its centre on 
the axis of the cylinder, and its plane 
perpendicular to the axis, the number of 
lines of force which pass through the 
circle and are due to the circuit contain- 
ing the helix, is the same as the number 
which pass through the circle, and are due 
to a uniform cylindrical current sheet of 
the same radial and axial dimensions as 
the helix, if the currents per unit of 
axial length in helix and sheet be the 
same. This assumes that the primary 
wire is infinitely thin, but a uniform helix 
of finite thickness can be split up into 
helical filaments, and hence the current 
in the helical wire of finer thickness can 
be replaced by a system of currents flow- 
ing in the space between the two cylinders 
which touch the helical wire. The exact 
distribution of current in this space de- 
pends upon the distribution in the wire, 
and this is not easy to settle. The shape 
of the wire may be changed when winding 
it, and the resistance may be affected. 
It may be assumed that the thinner the 
wire the more nearly may the current in 
it be replaced by the infinitely thin sheet. 
In actual standards of mutual inductance 
there are two helices, and hence Jones’s 
theorem is not strictly applicable; but 
when the secondary coil is wound with 
very fine wire, so that the number of 
turns per centimetre is several times the 
number per centimetre on the primary, 
the mutual potential energy will be very 
nearly the same as if the current in the 
secondary were replaced by a current sheet, 
especially if the distance between the 
primary and the secondary is several times 
the pitch of the primary helix. The 
authors then discuss the problem analytic- 
ally, and show what corrections are neces- 
sary. It was found that the error due to 
non-centering of the inner coil is small. 
A practical form of standard mutual in- 
ductance is described. It is essential that 
there should be an integral number of 
turns on both coils. The connecting wire 
should be carried parallel to the axis of 
the coils. The coils must be wound on ° 
non-magnetic material, preferably non- 
conducting material, as they may then be 
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used for alternating currents. Marble is 
the best substance for this. In order to 
secure an even distribution of the wire 
it should be wound into helical grooves 
cut in the cylinders.—A bstracted from the 
Electrician (London), December 8. 
' @ 
Wattmeter Methods of Measuring Power 


Expended upon Condensers and Circuits 
of Low Power-Factor. 


Methods are described here by Dr. 
E. B. Rosa, which he has used for meas- 
uring the power expended upon condens- 
ers. When the power-factor of a circuit is 
low it is difficult to measure the power accu- 
rately, since the simple wattmeter method 
involves two corrections—one for the 
power expended on the fixed coil of the 
wattmeter and one for the change of phase 
of the potential current, due to the com- 
bined inductance and capacity of the po- 
tential circuit. The correction, which is 
chiefly due to the inductance of the coil 
of the instrument which carries the po- 
tential current, is made small by using 
a large resistance in the potential circuit, 
such, for example, as incandescent lamp 
filaments. The potential current being 
made small requires that a relatively deli- 
cate suspension be employed to give a 
satisfactory deflection. Difficulty has been 
found in securing sufficient stability and 
sensitiveness at the same time, and this 
has led to a series of null methods for 
measuring the power-factor of a condenser 
or cable current. This avoids the meas- 
urement of deflection, and dispenses with 
the requirement of good stability. The 
most obvious null method consists of 
using a variable inductance in the poten- 
tial circuit, the difference of phase be- 
tween the two currents being nearly ninety 
degrees. If the potential current is 
slightly retarded by an added inductance, 
the phase difference can be made ninety 
degrees, and the deflection reduced to zero. 
Knowing the value of the added induct- 
ance, the frequency of the current and the 
resistance, the change of phase, and 
hence the power-factor, can readily be com- 
puted. There are several other methods 
of getting a difference of phase of ninety 
degrees. These all depend upon the use 
of an auxiliary coil of fine wire wound 
over the fixed coil of coarse wire, having 


about the same number of turns as the 


fixed coil, and made exactly equivalent to 
the fixed coil magnetically. This equiva- 
lence is shown by causing the same cur- 
rent to flow through the main and the 
auxiliary coil in opposite directions. When 
a balance is secured there is no deflec- 
tion of the suspended coil. The com- 
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pensation current may be secured in sev- 
eral ways. It may be taken from the 
terminals of a non-inductive resistance 
in the main circuit, the auxiliary coil 
being connected in shunt, and having a 


= second condenser in series with it. A 


portion of the potential current may be 
shunted off through the auxiliary coil, 
or by transforming down from the high 
electromotive force impressed upon the 
condenser a small electromotive force is 
obtained, differing almost exactly by 180 
degrees. The author then describes the 
application of the various methods pro- 
posed, and concludes that each of the 
methods requires the determination of 
three or four quantities, so that a choice 
of method will be determined in part 
by the facilitizs available for the work. 
They are all capable of giving good re- 
sults, but the null methods are more satis- 
factory than the deflection method. It 
is suggested that by keeping careful note 
of the temperature of the condensers, and 
determining accurately the frequency of 
the current and the exact value of the 
two corrections mentioned, a crucial test 
of the various methods may be obtained. 
The results of measurements on a num- 
ber of condensers are given, the power- 
factor being, in all cases, approximately 
one-half of one per cent.—Abstracted from 
the Bulletin of the Bureau of Standards 
(Washington), November. 
a 

The Fixation of Atmospheric Nitrogen. 

An abstract is given here of a recent 
French paper by M. A. Boileau, on the 
fixation of utmospheric nitrogen. In 
addition to several other methods, four 
making use of electrical power in some 
way or other have been tried. One of 
the most promising was that due to Frank 
and Caro. The original process consisted 
in raising powdered barium carbide to 
redness in a muffle furnace, and then 
passing a current of nitrogen over it. 
Thirty per cent of the carbide was thus 
converted into cyanide, and the rest into 


‘cyanamide, with separation of carbon. 


The product contains about eleven per 
cent of nitrogen, when the original car- 
bide is eighty per cent pure. On fusing 
the mass with soda, the cyanamide is 
converted into cyanide, and on lixivating 
the melt a crystallizable solution of so- 
dium cyanide is obtained with a precipi- 
tate of barium carbonate, which is ready 
for reconversion into carbide in an elec- 
tric furnace. The various operations in- 
volve a loss of about fourteen per cent 
of the nitrogen. The next step in this 
process was to substitute calcium for the 
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barium. This reduces calcium cyanamide 
only, the cyanide not being formed, and 
the calcium salt is ready for immediate 
use as a fertilizer. A carbide of seventy- 
five to eighty-five per cent purity, when 
heated, absorbs from eighty-five to ninety- 
five per cent of the theoretical quantity 
of hydrogen, end yields a mass contain- 


ing lime and carbon, and from 
twenty to twenty-four per cent of 
combined nitrogen. This salt, when 


heated with common salt, is converted into 
cyanide, giving about thirty per cent 
strength without any purification. The 
most economical method at the present 
time consists in avoiding the preliminary 
preparation of the carbide. The nitro- 
gen is passed into the furnace, where the 


carbide is being formed. The product 
is the same as noted already. The value 
of the cyanamide itself as a fertilizer has 
not yet been fully established. The Brad- 
ley process, as is well known, consists in 
establishing small, direct-current arcs be- 
tween platinum points, the effect being 
to oxidize the nitrogen of the air. In the 
Kowalski and Moscicki process an alter- 
nating current at 50,000 volts is employed, 
the discharging points being of alumi- 
num. The process devised by Birkeland 
and Eyde, of Christiana, differs from the 
two last mentioned in the use of powerful 
arcs. There is no destruction of the dis- 
charge points, so that iron or copper may 
be developed. The apparatus is also of 
such a type that it can be cooled by cir- 
culating water. The disadvantages of the 
electrical processes are that they yield 
a mixture of nitrites and nitrates, and 
as the former are harmful to vegetable 
life, the products are not suitable for 
agricultural purposes. They might be 
made so by complete oxidation of the 
nitrite, but on a large scale this opera- 
tion does not work well. An absorption 
of the vapors by water, so as to produce 
a fifty-five per cent nitric acid, is prac- 
tically possible, but the products would 
be too expensive to be sold for manure, 
and there is some uncertainty whether the 
proportion of nitrites would be reduced 
sufficiently. Another important applica- 
tion of nitric acid is in the manufacture 
of explosives, but this industry requires 
a very concentrated acid, whereas elec- 
trical nitric acid has a strength of fifty- 
five per cent at the highest. It remains 
to be seen whether a concentration from 
its original strength to that of sixty- 
eight per cent is possible commercially. 
The outputs of the various methods are 
given as follows: for the ecvanide process, 
from 175 to 275 kilogrammes of com- 
bined nitrogen per horse-power-year of 
8,760 hours; the Bradlev-Lovejoy process, 
126.5 kilogrammes of combined nitro- 
gen; the Kowalski and Moscicki system, 
from seventy-three to eighty-five kilo- 
grammes of combined nitrogen; the Birke- 
land and Eyde system, 149 kilogrammes 
of nitrogen.—Abstracted from the Elec- 
trical Review (London), December 8. 
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The New York Edison Company makes 
use, very successfully, of a circular letter 
and return card, which, though simple in 
construction, is decidedly effective as a 
business-getter. One sentence out of this 
letter is as follows: “Are you aware that 
this company has reduced the cost of elec- 
tric current so that every one can now 
use it at a small outlay?” Another 
paragraph reads: “We feel sure that 
this new arrangement of prices will 
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Methods of Getting New Business. 


A department devoted to the commercial development of Central Stations. Managers are invited to contribute suggestions 
for methods of increasing the demand for electric service. 


siderable study. In placing newspaper ad- 
vertising, the company preferred Tuesday, 
Thursday and Saturday evening editions, 
and Wednesday, Friday and Sunday 
morning editions. The preferred space is 
the right-hand column of the first page, 
the upper corner being considered the 
most desirable. Next to this the choice 
would be the first column of the third 
page, next to local news and reading 
matter, 
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A Brilliant Display of 
Edison Seivice 


prove of great advantage to our old 
customers, and make many new ones 
for us.” The letter-heading is in black 
and red, bearing a caricature on one 
side of Father Knickerbocker looking 
through a magnifving glass at a small bill, 
and on the opposite side there is another 
caricature of a house servant bearing upon 
a tray a big incandescent lamp, character- 
izing the large service received. 


In planning any line of publicity, the 
experiences of those who have been carry- 
ing on some definite campaign for some 
time is of particular value. Out of a large 
experience there is the possibility of a 
close analysis which eliminates those prac- 
tices which do not apply to the territory 
involved, and creates new uses for those 
methods which meet with success. One of 
the problems of central station publicity 
is the proper use of newspaper advertising. 
Any light that can be thrown upon this 
subject is always welcome. The Grand 
Rapids Edison Company, of Grand 
Rapids, Mich., has given this matter con- 


Date Mailed | 


PEREN Nope 


Truly yours 


In addition to its newspaper advertis- 
ing, however, the company makes use of 
a definite plan of campaign, and utilizes 
many forms of publicity. Illustrated 
booklets are not made use of, but from 
time to time, with the monthly lighting 
bills, there have been distributed printed 
circulars describing special devices, such 
as flat-irons, Christmas-tree outfits, and 
“Hylo” and “Meridian” lamps. 

The company does not do any house 
wiring or interior construction work. 
There are five or six competing electrical 
construction companies in the city. 

As all electrical work done in Grand 
Rapids is under special permit, issued by 
the local inspection department, the com- 
pany has an opportunity of getting a 
daily record of all such permits issued. 
In this way it keeps in close touch with 
all work which may mean a prospective 
customer. The company has also adopted 
a system of keeping a record of all build- 
ing permits issued by the local building 
inspector, and from the records of the 
building permits and the wiring permits 
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a follow-up system is conducted which 
will make the owner or tenant of the 
building a user of electricity if it is 
possible to do so by persistent and reason- 
able arguments. 

The practice of free lamp renewals, 
which was a mooted question only a few 
years ago, now seems to be more or less 
definitely settled, many of the companies 
agreeing to lamp renewals, with various 
compromises. The Grand Rapids com- 
pany furnishes free all the regular styles 
of incandescent lamps for original in- 
stallation, and all renewals of these regu- 
lar styles. 

The company has a regularly estab- 
lished bureau of information and com- 
plaints. The record of all trouble calls 
and the reports of the inspectors’ investi- 
gations are kept together. 

Advertising letters have not been made 
use of, the company relying upon its 
personal follow-up system. 


Mr. R. L. Goodale, in a paper read be- 
fore the third annual meeting of the Col- 
orado Electric Light, Power and Railway 
Association at Glenwood Springs, Col., 
September 18, stated that he believed that 
one of the good fields that can be worked 
in practically any town is the electric, 
laundry iron. Continuing, Mr. Goodale 
said, in part: 

“A good laundry iron of from five to 
six pounds can be bought now for from 
$4 up, and manufacturers are now work- 
ing along the line of heating units that can 
be renewed without sending the iron back 
to the factory. 

“Tf you have a showroom you may find 
it difficult to get them to come and look 
at the iron, but just take an iron out on 
ironing day and install it, and tell them 
that you want them to try it for thirty 
days. Explain to them the economies of 
an electric laundry iron, and at the end 
of the thirty days show them their bill, and 
unless it has gone up more than a couple 
of dollars you will find that you won’t 
have more than five per cent of your irons 
returned. Sell them at cost, and install 
them at cost, but get the irons out in com- 
mission. They will be used the year 
around, and any single appliance that you 
can put out that will bring in from $18 
to $24 worth of income a year is a good 
thing.” 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Pittsburgh Transformer Com- 
pany’s 1906 Thawer. 

The accompanying illustrations show 
the thawing transformer for thawing 
frozen pipes which has been placed upon 
the market by the Pittsburgh,Transformer 
Company, Pittsburgh, Pa. The thawer 
consists of a transformer, which takes a 
small current from the alternating-cur- 
rent, 1,100-volt or 2,200-volt line and de- 
livers a heavy curfent at a suitably low 


Fie. 1.—THAWING TRANSFORMER. 


voltage. The standard castings, cores and 
constructional details have been carefully 
applied to the design of the thawer, as 
experience has shown that the use of 
special forms results in reduced produc- 
tion and delay in shipment. 

Referring to the illustrations, the wires 
No. 1 run from the line to the primary 
fuse-blocks No. 2-2. The primary leads 
of the transformer run through porcelain 
bushings in the backboard, and into the 
fuse-blocks. 


Within the transformer is- 


a porcelain terminal block, changing the 
connection of which adapts the trans- 
former to operation on circuits of approxi- 


mately 1,100 volts or circuits of approxi- 


mately 2,200 volts. 

Four secondary leads issue from the 
front of the case and pass to the terminals 
of the double-pole, double-throw switch 
No. 4. Throwing switch to left connects 
the secondary coils in multiple; the trans- 
former delivers thirty-seven and one-half 


volts, and has a capacity of about 800 
amperes. Throwing the switch to the right 
A, as shown in Fig. 1, places the second- 
ary coils in series, so that seventy-five 
volts and about 400 amperes are obtained. 

The secondary line passes through the 
choke-coil No. 5, and from there through 
the heat-indicator No. 3. The terminals 
No. 7-7 are connected to the cables lead- 
ing to the frozen pipe. The choke-coii 
plunger is indicated by No. 6. 

The choke-coil consists of several turns 


of copper rod, and has a laminated iron 
core supplied with a handle for pushing 
in and out, thus altering the choking effect 
to suit the conditions involved. The heat- 
indicator is simply a short section of lead 
pipe connected in series with the low- 
voltage winding in the same manner as 
a fuse, its temperature being a guide as 
to the heating of the pipe under treat- 
ment. 

The backboard is removed from the 


Fic. 2.—THAWING TRANSFORMER, 


transformer for convenience and safety 
in shipment. All connections are tagged, 
so that it is a simple matter to assemble 
the parts. 

The capacity of the thawer is normally 
400 and 800 amperes, but currents con- 
siderably in excess of these values may be 
drawn for short periods. When in service 
the air surrounding the transformer will 
probably be at a very low temperature. 
Under such conditions a temperature in 
the transformer as high as 100 to 125 
degrees centigrade above the air will still 
be within the usual working limits, 
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The D. and T. Guy Anchor. 

A new anchor for guying telephone or 
electric light poles has recently been put 
upon the market by the D. & T. Anchor 
Company, La Crosse, Wis. This anchor 
is attracting a good deal of attention. 
The name, D. & T. anchor, is taken from 
a description of its operations, “D” and 
“T” being the first letters of the words 
“drive” and “twist.” The anchor, which 
is illustrated in Fig. 1 and Fig. 2, is 
driven into the ground with a sledge or 
maul to a depth of four or five feet. The 
shaft is then twisted to the right three 
revolutions by threading the bar through 
the eye. The revolution of the shaft 
spreads the blades to an angle of ninety 
degrees with the shaft. This spreading of 
the blades is caused by the peculiar shape, 
which is something like that of the blade 
of a screw propeller. 

Fig. 1 represents the anchor being 
driven into the ground. Fig. 2 represents 
the anchor after it has been driven and 


Fic. 1.—Guy ANCHOR BEING DRIVEN. 


the shaft has been twisted three revolu- 
tions. The photographs from which these 
illustrations were made were obtained by 
driving the anchor into the ground and 
then digging the dirt away from the plane 
of the anchor to a distance of about six feet 
on both sides. The illustrations show very 
nicely the adaptation of the anchor. Fig. 
1 shows that the ground is not disturbed 
to any extent by driving the anchor into 
the soil, and Fig. 2 demonstrates the hold- 
ing power which the anchor will have in 
the undisturbed ground. 

The anchor is made up in four sizes, 
for light work, ordinary work, heavy 
work, and for dead-ending cables. Size 
No. 1 is made with a five-eighths-inch 
steel shaft five feet long, formed into a 
ring at the top, carrying at the bottom 
the wings, which are two and one-half 
inches wide and have a spread of eight 
inches. They are supported on the shaft 
by a five-sixteenths-inch pin made from 
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tool steel. Size No. 2 is made with a 
seven-eighths-inch solid steel shaft six 
feet long, formed into a ring at the top 
and carrying at the bottom the two wings, 
which are two and one-half inches wide 
and have a spread of eleven inches, These 
are supported by a five-sixteenths-inch 
hole in the tool steel pin. Size No. 3, 
which is recommended for toll-line work, 
is made with a seven-cighths-inch shaft 
six feet long, with a bull ring at the top 
carrying wings which are three and one- 
half inches wide with a spread of twelve 
inches. The pin supporting the wings is 
one-half-inch tool steel. Size No. 4 is the 
same construction as size No. 3, except 
that the wings spread eighteen inches. In 
order to save the stock around the pin, a 
hole has been made for the pin by spread- 
ing the rod in place of drilling the hole. 
In this manner the entire strength of the 
heayy shaft is preserved. 

The company claims that on account of 
the unique manner in which the blades 

r 


Fic. 2.—GuyY ANCHOR SPREAD IN THE GROUND. 


are spread, and the depth that the anchor 

goes into the ground, this type of anchor 

has very large holding power. The time of 

installation is also cut down to a minimum. 
The “Sarco” Arc Lamp. 

One of the attractions of the recent 
electrical show at the Madison Square 
Garden was the “Sareo” light, a type of 
flame lamp exhibited by the Sarco Com- 
pany, 906 Sixth avenue, New York city. 
The Sarco light is termed by its owners 
as “artificial sunlight,” owing to the 
peculiar golden yellow light produced, 
which is accomplished by the type of car- 
bon used. The lamps appear to look like 
the are lamps as seen in the public 
thoroughfares, but differ from them ma- 
terially, particularly in the feed of the 
carbons. Both carbons are placed at an 
angle and feed downward from the top of 
the lamp. 

_ The mechanism of the lamp is simple 
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and durable, and is provided with an 
automatie cutout, which disconnects the 
lamp from the circuit whenever the car- 
bons have reached the limit of consump- 
tion. The casings are waterproof, and 
the lamps are furnished with or without 
enameled iron reflectors, as desired. The 
carbons in the Sarco light burn from ten 
to seventeen hours, according to the length 
being consumed, at a rate of about one inch 
an hour. Either a white or deep red light 
can be produced by using other styles of 
Sarco carbons, although the golden yellow 
is in most cases preferred. The lamps 
burn two in series, and the two together 
use eight, ten or twelve amperes, accord- 
ing to the volume of light desired. Two 
lamps burning eight amperes give ap- 
proximately 7,200 hemispherical candle- 
power “Hefner,” and naturally make an 


THE New ‘‘Sarco” Arc LAMP. 


extremely efficient form of illumination. 
In addition to the economy of the Sarco 
light, it possesses a good advertising fea- 
ture when placed in store fronts or 
theatres, and the peculiarly pleasing light 
effect not alone attract attention but is 
a decided novelty. 

The Sarco Company is establishing 
agencies throughout the United States for 
the Sarco light. 

Some Appleton Specialties. 

The Appleton Electrice Company, 227 
Fulton street, New York city, is the 
manufacturer of a number of specialties 
in lightning arresters and arrester auxili- 
aries. Fig. No. 1 shows the new No. 38 
distributing board. This board is fur- 
nished with a test plug, which enables one 
to find a ground without removing any 
connections. The board is made in 
twenty-five and fifty metallic lines, and 
uses No. 8 fuses. As each of the con- 
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nections is numbered, it is easy to trace 
all metallic lines. 

Fig. No. 2 shows the new No. 601 
This is 


lightning arrester. made in 
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The ‘‘ Knostrain”’ Socket Bushing. 
The Frank H. Stewart Electric Com- 

pany, 35 North Seventh street, Philadel- 

phia, Pa., has placed upon the market a 


Fig. 1.—NeEw DISTRIBUTING BOARD. 


Western Union or Postal style, and the 
open space between the carbons gives the 
entire carbon surface. There are no mica 
pieces used. The carbons are adjusted 


device for sustaining the weight of a sus- 
pended socket and lamp. The National 
Board of Fire Underwriters, under rule 
No. 28, section G, demands that the 


Fie. 2.—NEw MULTIPLE LIGHTNING ARRESTER. 


from one-sixty-fourth to one-sixteenth of 
an inch. It is not necessary to remove the 
carbons for cleaning, as the insertion of 
a card removes any dust after lightning 


weight of a suspended socket and lamp 
shall be borne by some approved device 
which will take the strain from the con- 
nections or binding screws, both in the 


Fic. 8.—NeEw SINGLE LIGHTNING ARRESTER. 


or a strong current has passed through, 
and the line is clear. These take a No. 8 
fuse. 

Fig. No. 3 shows the No. 602 lightning 
arrester, which is similar to the No. 601, 
except that it is made up in single units. 


socket and rosette, and at the same time 
form an insulator-or bushing. The device 
herewith illustrated has been put forth as 
a solution of this problem. Reenforced, 
twisted cord is used, with a three-eighths- 
inch socket, which is arranged with a 
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rosette or handle bushing, which securely 
grips either No. 16 or No. 18 New Code 
cord. In Fig. 1 the socket bushing is 
shown, and in Fig. 2 the handle applica- 


Fic, 1.—-SOCKET STRAIN BUSHING. 


tion. These bushings are made of compo- 
sition, are neat in appearance, and the 


Fig. 2.—ROsETTE OR HANDLE STRAIN 
BUSHING. 


maker claims that they will neither allow 
the cord to slip nor work loose. 


The Spherical Photometer in Theory 
and Practice. 


Dr. L. Bloch has concluded his discus- 
sion of the theory and application of 
Ulbricht’s spherical photometer. In or- 
der to test the theoretical deductions, care-. 
ful experiments were made with the pho- 
tometer, which were compared with deter- 


minations of the spherical candle-power 
made in the usual way. Next, he inves- 
tigated the use of the photometer for 
measuring the mean hemispherical candle- 
power. This can be done for either hem- 
isphere by placing the sources of light 
in the plane of the upper or lower sur- 
face of the photometer, respectively. The 
conclusion is reached that this photom- 
eter, if it be made with a sufficiently large 
diameter, may be used either for the di- 
rect measurement of the mean hemis- 
pherical candle-power, or for the mean 
spherical candle-power. — Elecktrotech- 
nische Zeitschrift (Berlin), November 23. 
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The Automatic Telephone System at 
Grand Rapids, Mich. 

The following very interesting data has 
been compiled by C. E. Tarte, general 
manager of the Citizens’ Telephone Com- 
pany, Grand Rapids, Mich., comparative 
of the cost of operation in that system 
of manual and automatic apparatus: 
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one cable troubleman, and during the 
month of June there were ten men known 
as installers and movers. About one- 
half of the time of the installers and mov- 
ers is put in in moving telephones, rewir- 
ing, changing circuits, etc., and the other 
half is employed in installing new tele- 


phones, and, therefore, one-half of this’ 


CITIZENS’ TELEPHONE COMPANY, GRAND BAPIDS, MICH. 


Operating Expense—Manual Exchange. 


For year ending December 31, 1903. 
Exchange labor...........c.ccccavee $32,120.28 
(This includes local operators, traffic 
Manager, information clerks, switch- 
board men and rack man.) 


Inspection department............... 

(This Includes wire chief, trouble 
men, trouble clerks and supply boy, but 
does not include installers and movers. 
They are kept in a different account, 
and their time charged to maintenance 
or construction in accordance with the 
work done.) 


8,039.38 


Maintenance wagon and reconstruction 
WORO0) 6264-66 Se hee ea eee 
(These two were combined in pay- 
rolls at that time.) 


6,648.57 
| $46,808.23 

There were 4,839 telephones in service at the 
beginning of the year, and 5,115 at the end of 
the year, an average of 4,977. 

Above departments cost $9.40 per telephone per 
annum. 

The automatic exchange operated an 
average of 1,142 telephones more than the 
manual. With the same number of tele- 
phones in operation the total cost of the 
manual system would have been $57,543.03 
against $28,182.42 for the automatic— 
a difference in favor of the latter, on an 
average of 6,119 telephones, of $29,360.61. 

In addition to the above employés in 


what is called the inspection department, 


Operating Expense—Automatic Exchange. 
For year ending June 30, 1905. 


Exchange: labor. 3 0 ese edo eA 

(This Includes rural operators, traffic 
manager, information clerks, switching 
operators, and part of matron’s time.) 


$3,601.42 


Switchboard men..............eee0-: 
(This includes switchboard men and 
rack man.) 


5,981.00 


Inspection department............... 10,720.00 
(This includes switchboard men and 

clerks, trouble men and supply man, 

but does not include Installers and 

movers. They are kept in a different 

account, and their time charged to 

maintenance or construction in accord- 

ance with the work done.) 


4,440.00 
3,440.00 


$28,182.42 


There were 5.605 telephones in service June 30, 
1904, and 6,633 in service June 30, 1905, an 
average of 6,119. 

Above departments cost $4.60 per telephone per 
annum. 


force is charged to construction and the 
other half to maintenance. 


Maintenance wagon labor..........+. 
Reconstruction wagon labor.......... 
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The Foundation Stone of the New 
Building of the Engineers’ 
Club Laid. 


The foundation stone of the new build- 
ing of the Engineers’ Club, on West For- 
tieth street, New York city, opposite 
Bryant Park and the new public library, 
was laid on December 23, at 2.30 P. M., 
by Mrs. Andrew Carnegie, whose husband 
declared the task well and truly done. 
The ceremony was quite informal, but the 
club was well represented by its officers 


and committees, including President W. 
H. Fletcher and Past-President John C. 
Kafer. The architects, Messrs. Whitfield 
& King, were also present. Fortunately 
the weather cleared during the afternoon, 
and thus the party were enabled to inspect 
the building, now up to the ninth story 
in the steel work and to the third in mar- 
ble and brick casing. The records de- 
posited in the stone included a Bible of 
1905, a club book of 1905, copies of the 
IIecrald, Tribune, Sun and Times of De- 
cember 23, a copy of the certificate of 
incorporation, a booklet of the old club- 
house at 374 Fifth avenue, a half-dollar, 
quarter-dollar, dime, nickel and one cent, 
a card of W. L. Crow (the builder), a 
copy of Mr. Carnegie’s letter of gift 


1 cable troubleman........... cc cee ee eee reece renee eee se sc cesesees $60.00 
9 installers and movers, one-half charged to construction and one-half 
- charged to maintenance ($55, $55, $55, $50, $50, $50, $35, $30, 
$30 = $410) co. ccc ccc cc cece eee eee tree ence estes eeetees 205.00 
$265.00 
209 rural subscribers. 
2 day rural operators, $25, $25......... cece ween eee e ccc n cc ceeasens 50.00 
2 evening rural operators, $18, $18. ....... cee eect cree ere e cer ensenns 36.00 
86.00 
Grand. total ccd 5656 kid Ce been bab hoe S Ew a 5s Cee see $2,738.00 


CITIZENS’ TELEPHONE COMPANY OF GRAND RAPIDS, AUTOMATIC EXCHANGE. 


Details of Operating Expense for the Month of June, 1905. 
6,351 automatic telephones in service June 1, 1905 


Traffic manager, $85 ($40 of this charged to toll traffic).............. $45.00 
3 day information clerks, $30, $30, $25......... 0... cc cc wwe eee 85.00 
3 noon and evening clerks, $30, $25, $20............. cc cece ee eee 75.00 
1 number clerk, keeps up number records, etc...........cc. ccc cee eees 28.00 
2 day-switching Operators at multiple section, $28, $25.............. 53.00 
1 evening switching operator at multiple section................200000- 18.00 
Part of ‘matron’ Ss: time. <<. wes ict esse awn beled ee eae eee eee 15.00 
$319.00 
1 chief switchboard man....... 0... cc ec ce cette cee ee eeees 85.00 
1 switcebmai oesi 635. de ee hence oa ob LAUER eee ow OR ee ATA e ee 65.00 
1 switchman hence wii eee i eens Geese we ae ees eee 65.00 
L-SWICHIIBE 6.60034. ii nerea oie ceed Ee eee ewe oe EES ea ee Samews 60.00 
l switchman Souk eottedek ne eet d oree ee a ew Be RS OU ee Sees 60.00 
LSWiItCRMOR 6.66 664.6 ooh aen ESEA Rinle late ths 6 Sem ar E ate ata wanes ae tsa 55.00 
1-ewitcbman *o0vcs oss hess oes Dine Bare ws 2 Se ee Sere ae Oa Res 55.00 
545.00 
1 rackmaāan 524-56 os6 ire Hs 5 5 OS ws SAE BORG SEVERE ERE ERA ROUSE ES 50.00 50.00 
1 wirö Chel esec hs teas back a r ESR Ea tee WAGs Oe OS ESR 80.00 
1 assistant wire CHICl : oie ceo ehh 4S eR eae Cee ere ees 60.00 
1 clerk asi ed eS Bare PR SESS EO Ses 40.00 
1 Cl@GK . acd hasta teks ie Y hae Stahl eae hear ea aws tumor eae nes 30.00 
§ troublemen, @ $60 wo 560556 3.66 cS O56 SPs CESS RES wR Se eee Se 300.00 
6 troublemen, @ $5526 iecds aie eee sist eee eee nek iea eae eteew is 330.00 
1 ‘troubleman,: @:.$50 6.5.3.6 es6s 86s He dw Shee ee ew RS aes eS a 
Ï. Büpply WRU eink oo oh ok a es bee OER SES CEG Re RES d 
sil 945.00 
Maintenance Wagon. 
1 TOTOWA: oerset etei SUSE E ORES SS EW ee 70.00 
2 linemen: @ $60.. cronici raru tierie 6 GOREN 1 SS EGR 120.00 
Wagon and CEIV OR ooo 855 i ee See ee RADE aa 71.50 
261.50 
Reconstruction Wagon. 
1 TOTOMAR: -soeone neee wk oe ak ee ee eet Es Ge Sa ee 65.00 
3 linemen, @ $60........sosessosesosessecssceesessososesorsseosseeseo 180.00 
Wagon and (AriVer civic sw a i N AE E NE O ee A 71.50 
316.50 


$2,437.00 


to the engineering societies and the Engi- 
neers’ Club, a chronological history of the 
club, a list of members elected since the 
publication of the club book this year, 
a list of the incorporators of the club, the 
programme of competition for the selec- 
tion of architects for the two buildings, 
and floor plans of the new house. 

< 


The Railway Signal Association. 


The next mecting of the Railway Sig- 
nal Association will be held at the Grand 
Union Hotel, New York city, January 
9, 1906, when the following papers will 
be presented: “Signaling on the East 
Bengal State Railway,” by George K. 
Rogers, signal engineer; “The Care of 
Storage Batteries as Used for Signal 
Devices,” by H. W. Lewis, supervisor of 
signals, Lehigh Valley Railroad; “Pre- 
liminary Report of Installation and Main- 
tenance of Storage Batteries,” by I. S. 
Raymer, chairman of committee No. 4; 
“Line Wire,” by F. F. Fowle, special agent, 
American Telephone and Telegraph Com- 
pany, New York city. Chairman Azel 
Ames, Jr., of committee No. 12, “Rubber- 
Covered Wire,” will take up for discus- 
sion the question of the feasibility of a 
svstem of inspection for rubber-covered 
wires. In addition to this an amendment 
to the constitution and by-laws is to be 
voted on. 


A 
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DOMESTIC AND EXPORT. 


EXTENDING CABLE LINE—The cable steamship Faraday, be- 
longing to Messrs. Siemens Brothers & Company, having on board 
1,750 knots of cable for the Central & South American Telegraph 
Company, has sailed from Montevideo for Valparaiso, and was due 
to arrive December 28. The cable is to duplicate the Central & 
South American Telegraph Company’s system between Valparaiso, 
Iquique, Chili and Callao, Peru. 


MEXICAN LIGHT AND POWER COMPANY—The second annual 
general meeting of the Mexican Light and Power Company showed 
that the company was now delivering power from its electrical 
plant at Necaxa to the city of Mexico. The report of the general 
manager stated that the demand for power in Mexico would always 
be in excess of the company’s supply. The board of directors was 
reelected, with James Ross, president; J. H. Plummer, F. S. Pearson, 
New York, and F. L. Wauklyn, vice-presidents. 


PHILADELPHIA (PA.) BELL TELEPHONE COMPANY TO 
INCREASE ITS CAPITAL STOCK—The directors of the Bell Tele- 
phone Company, of Philadelphia, at a meeting on December 22, 
decided to recommend to the stockholders an increase in the capital 
stock of the company from 316,000,000 to $30,000,000. The stock- 
holders will vote on the proposition on February 20. If the recom- 
mendation is approved, the new stock will be offered to stock- 
holders from time to time, in proportion to their holdings, in such 
amounts as the requirements of the business may demand. 


POWER PLANT ON THE BROAD RIVER, S. C.—The Southern 
Power Company, capitalized at $7,000,000, of which Dr. W. G. Wylie, 
of New York, is president, and J. B. Duke, of New York, is vice- 
president, has purchased the water power at Ninety Islands on the 
Broad river in South Carolina. The development, which is to 
be begun at once, will give 12,000 horse-power, and will require 
an expenditure of $1,000,000. Power will be supplied to many 
cotton mills in and about Gaffney, Blacksburg and milling centres 
of upper South Carolina. The Southern Power Company now holds 
the absolute control of seven sites on the Catawba river, with 
a total possible development of 2,000,000 horse-power. 


MAHONING & SHENANGO RAILWAY AND LIGHT COM- 
PAN Y—Arrangements have been completed for the transfer of the 
stock of the Youngstown and Mahoning Valley street car lines for 


the stock of the Mahoning & Shenango Railway and Light Com- 


pany, the new $10,000,000 corporation which comes into existence 
as a result of the merging of the two companies. The companies 
interested represent thirty-two trolley, electric light and gas com- 
panies. About $3,000,000 will be spent next year in improvements 
to the various properties. Four million dollars worth of preferred 
stock and $6,000,000 common stock will be issued. Randall Mont- 
gomery, of Youngstown, Ohio, it is understood, wiil be made vice- 
president and general manager. 


NEW COMPANY TO OPERATE POWER PLANTS IN PENN- 
SYLVANIA—The Chemical Light, Heat and Power Company is the 
title of a new corporation formed under a New York charter, in 
which a number of prominent Pittsburg capitalists are interested, 
and which will build a $200,000 plant at Beaver Falls. The com- 
pany has a capital of $500,000, which will be increased to $1,500,000 
shortly. It is a holding company formed to acquire and consolidate 
under one management several electric light companies and power 
plants. The new corporation has taken over the Wooster Gas Light 
Company, whose plant at Wooster, Ohio, has a capacity of thirty- 
five tons of coal a day. It has also secured the plant of the McWat- 
ters By-Products and Gas Manufacturing Company at Beaver Falls. 
The company expects to begin work on the Beaver Falls plant early 
in the new year. 


THE NEW YORK CENTRAL’S HOLDING COMPANY—The 
Mohawk Valley Company has filed a certificate of increase of capital 
from $100,000 to $10,000,000. The capital is divided into 100,000 


shares. The certificate is signed by Horace E. Andrews. Edward L. 
Rossiter, treasurer of the company, certifies that Mr. Andrews owns 
all of the capital stock. The instrument was executed in New York 
city. The company was incorporated February 6, 1905, to build, 
construct and equip railroads. One of the provisions of the cer- 
tificate of incorporation reads: “The directors need not be stock- 
holders of the corporation.” The directors names in the certificate 
are William A. Greer, Frederick H. Meeder and C. W. Hutchinson, 
New York city; Milton S. Barger, Newport, R. I.; Charles H. 
Chambers, White Plains, N. Y.; William S. Langford, Yonkers, 
N. Y.; L. H. King, Dobb’s Ferry, N. Y. The Mohawk Valley Com- 
pany is the holding company which the New York Central has 
formed to take over its trolley lines and lighting plants. 


INTERBOROUGH RAPID TRANSIT COMPANY ASSUMES 
CONTROL OF THE METROPOLITAN STREET RAILWAY COM- 
PANY IN NEW YORK CITY—It is announced that Mr. August 
Belmont has purchased all the bonds and stock of the Metropolitan 
Street Railway and Metropolitan Securities Company, held by Mr. 
Thomas F. Ryan. This, it is understood, carries control of the Met- 
ropolitan companies. The passing of the control of these companies 
gives the Belmont interests complete control of the transportation 
systems of the boroughs of Manhattan and The Bronx. The Met- 
ropolitan Securities Company was incorporated under the laws of 
the state of New York, with a capital of $30,000,000, for the purpose 
of providing for the future needs of the Metropolitan Street Rail- 
way Company. It owns the entire capital stock of the New York 
City Railway Company, which, in turn, leases the Metropolitan 
street Railway Company. It also owns all the stock of the People’s 
Traction Company and the New York, Westchester & Connecticut 
Railway, and $3,379,000 of the stock of the Third Avenue Railway 
Company. The stockholders of the Metropolitan Street Railway 
Company were given the right to subscribe for $28,400,000 of the 
$30,000,000 of Metropolitan Securities stock, the remainder going 
to new interests. It is understood that the Metropolitan Securities 
Company will be made the holding company for the Interborough 
Rapid Transit Company and the Metropolitan Street Railway 
Company. 

EDUCATIONAL. 


TECHNICAL AND SCIENCE COURSES AT THE DETROIT 
(MICH.) YOUNG MEN’S CHRISTIAN ASSOCIATION—The Young 
Men’s Christian Association, Detroit, Mich., announces technical 
and science courses in both the day and evening schools, taking 
up mechanical drawing, architectural drawing, free-hand drawing, 
sign lighting and lettering, steam engine and gas engine practice, 
electricity, chemistry, plumbing and electrical wiring. The course 
in electrical wiring is composed of the following subjects: arithme- 
tic, plan reading and electricity, illustrated with dynamo and- 
motor practice. The instructor in the electrical course is James 
B. McCarthy. 


ENGINEERING SOCIETY. 


NEW YORK CITY ALUMNI OF PURDUE UNIVERSITY—On 
the evening of Monday, December 18, about forty alumni of Purdue 
University, Lafayette, Ind., living in and about New York city, 
met and perfected the organization of the Purdue Alumni Associa- 
tion of the City of New York. P. E. Fansler, of J. G. White & 
Company, was elected president, and L. M. Grant, of the C. W. 
Hunt Company, was elected secretary-treasurer. The association 
will meet on the second Wednesday of every month. The list of 
charter members numbers about 100. 


OBITUARY NOTICE. 


MR. HENRY C. BUTT died at his home in Brooklyn, N. Y.,. on 
Sunday, December 17. For about forty years Mr. Butt was con- 
necteg with the Western Union Telegraph Company in the New 
York Cotton Exchange. Mr. Butt was born in Brooklyn, and he had 
for some time been prominent socially and among various fraternal 
organizations. 
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TELEPHONE AND TELEGRAPH. 


COOPERSTOWN, N. Y.—The Independent has placed in opera- 
tion a line between Cooperstown and Oneonta. 


NEWARK, N. J.—A new central office of the New York & 
New Jersey Telephone Company has been opened. 


UTICA, N. Y.—A new telephone line is soon to be opened from 
Grant and Northwood by way of Ninety-six to Remsen. 


GAINESVILLE, ALA.—It is stated that the Bell Telephone 
Company will rebuild and improve its line from Epes to Gainesville. 


WHEELING, W. VA.—The National Telephone Company is 
running ten wires from Wheeling to Claysville, Pa. 


EUGENE, ORE.—The Pacific States Telephone and Telegraph 
Company’s new system in Eugene has been completed. 


SOMERSET, PA.—The Bell Telephone Company has been mak- 
ing extensive improvements to its lines in Somerset county. 


NEWTON, MISS.—The Cumberland Telephone Company will 
install a new switchboard at Newton, and will also make other 
improvements. 


DIXFIELD, ME.—The Northeastern Telephone Company has 
completed a new line from Wilton and Farmington, connecting 
with Portland. : 


SANTA FE, N. M.—The telegraph line from Santa Fe to Tor- 
rance and the telephone line from Santa Fe to Cerrillos have been 
bought from H. T. Gibson by J. W. Mayers. 


MILWAUKEE, WIS.—Telephone connection between Appleton 
and Green Bay, on the lines of the Fox River Valley Telephone 
and Telegraph Company, has been completed. 


AUSTIN, TEX.—The Texas Consolidated Long-Distance Tele- 
phone Company, of Dallas, has filed an amendment to its charter, 
increasing its capital stock from $120,000 to $240,000. 


PLAINFIELD, N. J.—During the early part of next year the 
New York & New Jersey Telephone Company will start the work 
of changing the telephones in Plainfield to the common battery 
system. 


SAN DIEGO, CAL.—The subscribers of the Home Telephone 
Company in San Diego will be connected up with the exchange in 
Los Angeles by means of the new through circuit which has just 
been put in. 


ALLENTOWN, PA.—The recently incorporated Franklin Tele- 
phone and Telegraph Company has about completed the construc- 
tion of a telephone line from Quakertown to Riegelsville, with 
Springtown as its centre. 


CROSBY CREEK, N. Y.—At a meeting of the Crosby Creek 
Telephone Company the following officers were elected: W. J. 
Price, president; Joseph Knapp, vice-president; F. M. Olin, secre- 
tary; Fred Olin, treasurer. . 


OAKLAND, CAL.—The Home Telephone Company, of Alameda 
county, was the successful bidder for a fifty-year franchise to operate 
and maintain a telephone system in Oakland. The price paid for 
the privilege was $35,431.30. 


RIVERHEAD, N. Y.—The ljnes of the North Shore Telephone 
Company and the Baiting Hollow & Roanoke Telephone Company 
have been connected at Wading River and the local service thus 
extended to Port Jefferson and to Patchogue. 


ALBANY, N. Y.—The net number of subscribers added by the 
Hudson River Telephone Company during November was 1,030, 
which brings the total number of stations in the territory up to 
38,000, and is a gain, for eleven months, of 8,300. 


FLUSHING, N. Y.—The plans and specifications for the new 
building, which the New York & New Jersey Telephone Company 
intends to erect, have been completed, and the contract for the 
construction of the building has been awarded. 


BAY CITY, MICH.—The Bell Telephone Company’s new work 
at Frankenmuth is progressing rapidly. About sixty miles of 
territory are being covered, including Frankenmuth village and 
vicinity, giving service to from 150 to 200 subscribers. 


PULASKI, TENN.—Having withdrawn its application for a 
franchise in the town of Pulaski, it is now announced that the 
Long-Distance Telephone Company will buy property on East Hill, 
outside the corporate limits, and establish an exchange there. 
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TROY, N. Y.—The Granville Telephone.Company has purchased 
the New England Telephone and Telegraph Company’s line at Castle- 
ton, Fair Haven, West Haven and Poultney, and that of the Hudson 
River Telephone Company at Ticonderoga, Whitehall, Granville, 
Salem and Cambridge. 


BOISE, IDA.—The Rocky Mountain Bell Telephone Company 
has awarded a contract for the construction of a twenty-five by 
sixty-onefoot addition to its present building. The contract calls 
for the completion of the work of excavation and the erection of 
the walls, roof and floors by February 1. 


PITTSBURG, PA.—The Central District and Printing Telegraph 
Company has completed the construction of a telephone cable 
between McKeesport and Sewickley, which will give direct con- 
nection with all of the underground telephone wires between these 
points and open up a service entirely underground that involves 
300 miles. 


MONTPELIER, VT.—The New England Telephone Company 
has begun to entirely rebuild its main line between Burlington 
and Montpelier. Beginning at South Burlington a new pole line 
will be erected to Richmond via Williston, shortening the distance 
fully two miles. Operations will not be begun upon erecting the 
new office building in Burlington until early spring. 


DECATUR, ALA.—The Inter-County Telephone Company, a new 
independent telephone company, has completed its system. This 
company will cover the eastern part of the county, which has 
never had telephone service, and will connect with Huntsville. 
The capital stock is $20,000, and the officers are: president, C. E. 
Hodgeboom; vice-president, Gus May; secretary, C. D. Hodgeboom. 


NEW ORLEANS, LA.—G. H. Groce, superintendent of the tele- 
graph system of the Illinois Central, announces that his line will 
immediately begin the construction of a telephone system, which 
is to extend from New Orleans to Louisville, and from Fulton, 
Ky., to Chicago. The contract has already been let for this work 
to the Bell company and work will commence at once. 


WASHINGTON, D. C.—As result of negotiations between Elec- 
trical Engineer Walter C. Allen, on behalf of the District, and 
F. H. Bethel, general manager of the Chespeake & Potomac Tele- 
phone Company, the commissioners have received a proposal from 
the company for changing the present magneto system of the Dis- 
trict switchboard to a common battery system and for furnishing 
the necessary equipment. 


MOBILE, ALA.—The Home Telephone Company has begun the 
work of putting 300,000 feet of wires under ground. It is estimated 
that fully $350,000 will be expended by the company on its local 
plant, as well as its long-distance connections between Mobile and 
Baldwin counties. In addition, the company is building a modern 
exchange on Conception street. Switchboards are to be put in, 
making provision for 2,000 subscribers. 


ALBANY, N. Y.—A deal has been consummated by the Inde- 
pendent Union Telephone Company, of Albany, whereby it secures 
possession of the Independent Telephone Company, of Herkimer 
county, which operates a rural line out of the village of Herkimer. 
The system transferred to the Albany company is located in the 
towns of Herkimer, German Flatts and Little Falls, and is connected 
with the Herkimer telephone system. The line extends from that 
village to the south side of the Mohawk river, thence to Fort 
Herkimer and Jacksonburg, and also includes the line extending to 
Small’s Bush and Snell's Bush. 


DANBURY, CT.—The American Telephone and Telegraph Com- 
pany has begun operations in South Norwalk upon the construc- 
tion of a telephone and telegraph line from that city to Pittsfield, 
Mass. The line will pass through Danbury. It will be 113 miles 
in length and as far as the Massachusetts state line will have a 
capacity of sixty wires. From that point to Pittsfield the poles 
will have a capacity of forty wires. The line is being constructed 
in connection with the underground system from New York to New 
Haven. A force of men is at work in South Norwalk and will 
extend its operations toward Danbury as rapidly as possible. 
The line will come in through the vicinity of Mountainville and 
will go across the southern part of the city. Connections will be 
made with the local office of the Southern New England Telephone 
Company. 


December 30, 1905 


ELECTRIC LIGHTING. 


BOISE, IDA.—The Capital Electric Company has connected with 
North Locust Grove and Ireland. 


DECATUR, ILL.—The city council has decided to spend $5,000 
for new electric lighting machinery. 


SWEETWATER, TENN.—A stock company is being organized 
to install an electric light plant at Madisonville. 


DERRY, N. H.—A new 133-horse-power generator has been in- 
stalled at the power station of the Derry Electric Light Company. 


MANCHESTER, CT.—Maro C. Chapman, who is secretary and 
treasurer of the Manchester Light and Power Company, has ac- 
quired the large holdings of N. T. Pulsifer in that company. 


SALT LAKE CITY, UTAH-—tThe Payson city electric light plant. 
is now completed. It is equipped with a 125-horse-power engine, 
with two eighty-horse-power boilers and a 100-kilowatt dynamo. 


MOUNT HOLLY, PA.—At the regular meeting of the Mount 
Holly town council the bid for lighting the town from the company 
formed to utilize the water power at Boiling Springs was accepted. 


PLAQUEMINE, LA.—The electric light plant, which has been in 
the course of construction here some months, has been completed. 
The Plaquemine Electric Light and Power Company has the fran- 
chise. 


WAMEGO, KAN.—The city of Wamego has installed an electric 
light plant. There are nineteen street arc lights and eighteen street 
incandescents. The city starts with customers for 1,200 incandes- 
cent lights. 

NOBLESVILLE, IND.—Capitalists of Peru have obtained a fran- 
chise for an electric light plant at Arcadia, and the same plant 
will be utilized in providing electric light for the streets of Atlanta, 
three miles distant. 


MECHANICSBURG, PA.—Mechanicsburg has entered into a ten- 
year contract with the United Electric Campany for an all-night 
service at $60 for each 1,600-candle-power arc light and $16 for each 
thirty-two-candle-power light. 


ALBANY, N. Y.—The state lighting commission has granted 
the application of the Palmyra Gas and Electric Company for con- 
sent to issue bonds to the amount of $40,000 to the Ithaca Trust 
Company, of Ithaca, N. Y., as trustee. 


SANTA CRUZ, CAL.—The Santa Cruz Electric Light and Power 
Company, which furnishes lights, both electric and gas, to Santa 
Cruz, has been sold to John Martin and E. P. Lowe, of San 
Francisco, representing the Bay Counties Power Company. 


OTTAWA, ONT.—The minister of public works has been asked 
to grant a privilege on the Niagara river. The applicant is the 
Canadian Niagara Power Company, which desires to suspend a 
wire from Fort Erie on the Ontario side to Buffalo, N. Y. The 
company has also applied to the war department at Washington, 
which has power on the American side over waterways similar to 
that of the public works department in Canada. 


PATERSON, N. J.—The board of aldermen, with one member 
dissenting, killed the proposed city lighting franchises of the Pater- 
son Electric Light, Heat and Power Company, which offered $3,000 
a year to the municipality and a reduction of fifteen per cent from 
present prices. The aldermen had already passed a resolution to 
prepare a bill allowing Paterson to construct its own lighting 
plant. 


ST. PAUL, MINN.—The council, at an adjourned meeting, 
awarded the 1906 incandescent street-lighting contract to the pres- 
ent contractors, the Patterson Street Lighting Company, of St. Paul 
and Minneapolis. The price per lamp is to be $12.25, a reduction 
of $1.15 under the contract of this year and fifty-nine cents under 
the previous bid of the company submitted in answer to the first 
advertisement. 


MUSKEGON, MICH.—At a meeting of the common council the 
amendment asked for by the Muskegon Traction and Lighting Com- 
pany was unanimously passed with the concessions granted, which 
were demanded by the citizens’ committee and several aldermen. 
These concessions mean to the city a saving of $20,000 yearly, due to 
a twenty-two.and one-half per cent reduction in-the price of illumi- 
nating gas and a twenty per cent reduction in the price of electric 
current. | 


. electricity from Niagara Falls to Syracuse. 
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TERRE HAUTE, IND.—The remonstrance against the city in- 
stalling an electric lighting plant bas been presented to the board 
of public works by a committee of prominent citizens. The re- 
monstrance was signed by 150 well-known names, each of the banks 
being represented and many large business enterprises. One of the 
grounds cited by the remonstrators was that there is no infor- 
mation as to the cost of the plant. Another objection was that 
there is doubt if the city’s debt limit will permit the investment. 
The board says the city now has a margin of more than enough, 
and that after January 1 the margin will be $200,000. The opponents 
say the cost of the piant will be $200,000 or more. The city admin- 
istration is to go ahead with the enterprise, despite the remonstrance. 


LOCKPORT, N. Y.—It is stated that the Niagara, Lockport & 
Ontario Power Company has contracted to sell all of the electric 
power that it will be able to deliver over one transmission line, 
and will in the spring construct a second line of poles from the 
Niagara frontier to Rochester and possibly to Syracuse. At pres- 
ent two sets of towers extend along the private right of way of the 
company from Niagara Falls to Raymond hill, six miles south of 
Lockport in the town of Royalton. One set of towers continues 
from Raymond hill to Rochester, while the other branches off 
to the south and will meet the West Shore at Akron. The line 
will also extend to Batavia, where it is said the power company 
has large contracts. 


ROCHESTER, N. Y.—The Eastern Monroe Electric Light and 
Gas Company is installing new machinery and developing its water 
power on Irondequoit creek, in preparation for fulfilling its contract 
to light the village of Brighton, now the Twenty-first ward, after 
January 1 next. This company’s plant is several years old and 
has been worked to its capacity in meeting the demands of Des- 
patch, Penfield and business concerns. On November 25, 1904, 
the village trustees of Brighton granted a franchise to William 
H. Rowerdink for electric or gas lighting throughout the village, 
with privileges for crossing the streets, laying pipes or conduits. 
The franchise was granted to Mr. Rowerdink in the name of the 
Suburban Gas and Electric Company, but he assigned his interest 
to the Eastern Monroe Electric Light and Gas Company, practically 
the same organization as the first named, under a new title. 


ELKTON, MD.—One of the most important industrial develop- 
ments in Cecil county has been made by William T. Warburton, of 
Eikton, president of the Second National Bank. Early in the year 
he purchased the fiour mills and water power Known as Gilpin’s 
falls, near Bayview. He thus secured control of the falls and 
in connection therewith the construction of a hydraulic electric 
plant is now about completed and will be ready for operation within 
a short time. Pole lines have been completed from the falls to 
Elkton, by way of Pleasant Hil], Leeds and Childs station, on the 
Baltimore & Ohio Railroad, and from the falls to North East by 
way of Leslie and Bayview. Elkton and North East will be lighted 
by power from the falls. A substation has been erected in Elkton. 
The lines will be extended and all the principal towns in Cecil 
county furnished with light and power. The head is 130 feet; a 
steel flume, forty-two inches in diameter and 1,120 feet in length, 
conveys the water from the dam and delivers it to the wheels. The 
flume is supported by abutments of heavy masonry located sixteen 
feet apart. 


SYRACUSE, N. Y.—The Niagara, Lockport & Ontario Power Com- 
pany has started the construction of its transmission line in Onon- 
daga county. Towers to carry the cables have been erected. on 
either side of Jordan and the work is extending toward Syracuse 
and Rochester. At another point west towers have also been erected. 
The construction toward Syracuse has gone along as far as Warner. 
Civil engineers in the employ of the company are surveying a strip 
of land about two hundred feet wide, from the Monroe county line 
through Wayne county to the Cayuga county line, upon which it 
will erect its towers which will support the cables conveying 
This power line will 
not, as has been stated, follow the line of the West Shore Rail- 
road and on its property, but will run upon private property 
very largely, because of the sharp curves in the railroad. For 
this reason the attorneys of the Niagara, Lockport & Ontario Power 
Company have been securing franchises from town boards, enabling 
the company to cross each and every lane, alley, road and highway 
in the respective towns. 
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ELECTRIC RAILWAYS. 


ORISKANY FALLS, N. Y.—The board of trustees of Oriskany 
Falls has granted a franchise to T. F. McBride as trustee for the 
promoters of the Oriskany Valley Electric Railway Company. 


UTICA, N. Y.—The first section of the West Shore Railroad to 
be used by trolley cars has been opened for business. The line 
has been electrified for a distance of about three miles between 
Utica and Little Falls. 


YORK, PA.—The Lewisberry & Strinestown Electric Railway 
Company has filed papers for an extension of its lines from Strines- 
town to York, a distance of about eighteen miles. Two entrances 
into York are proposed. 


MADISON, N. Y.—A franchise to construct a street railway on 
certain portions of the highways of Madison was granted at a meet- 
ing of the residents of the village. The application was made by 
Thomas F. McBride as trustee for the promoters. 


ANACORTES, WASH.—tThe preliminary survey has been com- 
pleted and the proposed electric railway line from Marblemount, on 
the upper Skagit river, to the Doubtful lake group of mines, a 
distance of twenty-five miles, will be pushed to completion. 


NORFOLK, VA.—The property of the Hampton Roads Railway 
and Electric Company, of Newport News, Va., which was recently 
sold under foreclosure and transferred to the Hampton Roads 
Traction Company, has been in turn transferred to the Newport 
News & Old Point Railway Company. 


BLUFFTON, IND.—Capitalists interested in the Marion, Bluff- 
ton & Eastern interurban are having surveyed a line between Bluff- 
ton, Ind., and Celina, Ohio, through Vera Cruz, Linn Grove and 
Geneva, and will also run a line from Bluffton to Van Wert, Ohio, 
via Decatur, Ind., and Ohio City, Ohio. 


MARION, IND.—The deal of the Indiana Union Traction Com- 
pany to purchase the Indiana Northern Traction Company’s line 
from Marion to Wabash has been closed. By the purchase the 
Indiana Union Traction Company adds eighteen miles of track 
to its system. It has been operating 270 miles. 


POTTSVILLE, PA.—A syndicate of Schuylkill county capital- 
ists is being formed to build a trolley line between Pottsville, 
Minersville, Lytle, Forestville and intervening points, to connect 
with the traction lines into Scranton. The road will furnish 
through trolley connections between Philadelphia and Mauch 
Chunk. 


BURLINGTON, VT.—Capitalists interested in electric railways 
will petition the Vermont legislature for a charter for the Cham- 
plain Valley Electric Road Company. The route is through Bur- 
lington, Shelburne, Charlotte, Ferrisburg, Vergennes, Panton, Addi- 
son, Bridgeport, Shoreham and Orwell, with an ultimate outlet at 
Rutland. 


PERU, IND.—The Winona Traction Company has abandoned 
the route from Warsaw to Akron via Mentone for its line between 
Peru and Warsaw. The line will be built paralleling the Big Four 
railroad from Warsaw to Silver Lake and thence to Akron. The 
company expects to have the line built between Peru and Warsaw 
by the first of next July. 


RICHMOND, VA.—Phiilips & Alport and H. H. George, Jr., 
have been awarded the contracts for grading and preparation for 
track-laying of the Richmond-Ashland division of the Richmond 
& Chesapeake Bay Railway. The work is to start as soon as the 
two firms can get their camps on the ground. The contracts call] 
for the completion of the road by early summer. 


BOSTON, MASS.—At the annual meeting of the Boston & Wor- 
cester Electric Companies President Shaw reported that for the 
year ended September 20 the earnings show an increase of $53,882, 
or over thirteen per cent. The property has earned four per cent 
on the preferred shares outstanding, after allowing liberal charges 
for the taking care of its track, roadway and equipment. 


LATROBE, PA.—The franchises, property, interests and good 
will of the Latrobe Street Railway Company and its subsidiary, 
the Latrobe Electric Light Company, have been taken over by the 
West Penn Railway Company, the Latrobe stockholders retiring 
from all active interest in the property. The Latrobe officers— 
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John B. Anderson, president, and Joseph C. Head, secretary—have 
retired. 


MOUNT STERLING, KY.—The Montgomery County Fiscal 
Court has granted a franchise to Younger Alexander, of Lexington, 
for a new electric interurban line twenty miles in length to cost 
$500,000, from Paris to North Middletown and Mount Sterling. Asso- 
ciated in the enterprise are J. M. Bigstaff and M. O. Cockrell, 
Mount Sterling; Henry A. Power, Paris; John T. Collins and W. 
A. Thomason, of North Middletown. 


ROCHESTER, N. Y.—It is probable that work on the proposed 
Rochester, Scottsville & Caledonia trolley road will be begun next 
spring, or as soon thereafter as the necessary consent can be 
obtained from the state railroad commission. Permission has been 
given the company by the town of Brighton to construct, maintain 
and operate a trolley railroad over and across certain streets in 
that town. It was the last of the town and village franchises to 
be secured. 


KOKOMO, IND.—It is believed that the Kokomo, Marion & 
Western traction line will be extended next year from Kokomo to 
Burlington, fifteen miles west. The officials of the traction com- 
pany have received from Burlington an offer to pledge payment 
of a subsidy of $40,000 for the proposed extension. Many farmers 
in the western part of Howard county and the eastern part of 
Carroll county already have indicated their willingness to give 
land for a right of way. 


CHARLEROI, PA.—S. L. Tone, vice-president of the Pittsburg 
Railways Company, has completed paying for the rights of way on 
which the Pittsburg & Charleroi street railway line will be 
extended to Roscoe. The Pittsburg Railways.Company has bought 
the entire stock, rights of way and other property of the Allen- 
port & Roscoe Street Railway Company. An aggregate price of 
$25,000 was paid out to farmers in the Allenport region. It is 
expected that cars will run from Pittsburg to Roscoe next spring. 


INDIANAPOLIS, IND.—The Indianapolis & Frankfort Trac- 
tion Company has been organized to build an interurban line from 
Carmel to Frankfort via Westfield, Hortonville, Sheridan, Terhune, 
Kirklin and Cyclone, and from Sheridan to Frankfort via Kemp- 
ton, Tipton county. The directors of the company are Frank E. 
Gavin, Theodore P. Davis and Albert C. Pearson. Members of the 
company announced that they will begin the work of obtaining 
rights of way at once and will start actual work on the two lines 
in the spring. 


WAREHOUSE POINT, CT.—The street railway line which the 
Rockville, Broad Brook & East Windsor Street Railway Company 
is constructing from Warehouse Point to Rockville has been com- 
pleted to Broad Brook, and the section has been opened to public 
travel. The remainder of the road is now approaching completion 
and the entire line wiil be in operation before the end of the year. 
The road is controlled by the Hartford & Springfield Street Rail- 
way Company, and power is furnished from the latter company’s 
plant at Warehouse Point. 


NEW HAVEN, CT.—An official statement of the Connecticut 
Railway and Lighting Company, which owns about 175 miles of 
tro.ley tracks in the state and has many constituent companies, 
shows gross earnings during the last ten months of $1,882,366 as 
compared with earnings last year of $1,683,776 during the corre- 
sponding time, a gain for the ten months this year of $198,590. Of 
the gross earnings this year $1,294,979 came from the trolleys, 
$328,977 from the electric light and power companies, and $258,410 
from the gas companies owned by the corporation. 


CANON CITY, COL.—Negotiations between the Canon City 
Merchants’ Association and Frank S. Granger, of San Jose, Cal., 
for an electric railway system connecting Canon City with Florence, 
seven miles distant, as well as its immediate suburbs, have re- 
sulted in the signing of a contract between an executive committee 
of seven citizens on the part of the city and Mr. Granger, in which 
it is agreed to pay Mr. Granger a bonus of $25,000 for the installa- 
tion of between sixteen and seventeen miles of road. Mr. Granger 
expects to begin work as soon as the necessary franchises can be 
obtained and other preliminaries settled. 


BROOKLYN, N. Y.—The Belmont syndicate and the Long Island 
Railroad Company have jointly become owners of the trolley line 
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